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 This is a speculative examination of the feasibility of a productive local food system in rural

Manitoba. It strives to provide tools and skills needed for producing food locally for the community 

of Ste. Agathe. The town was chosen due to its fertile flood plain, abundance of open green space, 

and lack of a local food source. The condition of America’s industrial food system is examined 

through research on apparent positive and negative effects it has on society. Ste. Agathe’s land 

use, cover and ownership are analyzed through mapping, followed by the examination of relevant 

existing and proposed alternative food production systems. The focus then shifts to existing local 

food initiatives in Manitoba and the characteristics of valuable crops and livestock suitable to the 

climate. This knowledge is applied to Ste. Agathe specifically through a series of suitability plans for 

each crop and livestock group, which when combined, result in a proposed framework plan, layout 

plans, sections, and perspectives.
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! This is a speculative examination of the feasibility of a productive local food system in rural

Manitoba. It strives to provide basic tools and skills needed for growing and raising food at a small scale 

within the rural community of Ste. Agathe. The town was chosen due to the potential of its abundant 

underutilized open space, permanently undeveloped fertile flood plain, and the lack of a local food source to 

support the growing population. The conditions of America’s existing industrial food system is examined by 

outlining, through research, the apparent positive and negative effects it is having on society. After land 

cover and ownership mapping of Ste. Agathe, selected existing and proposed alternative food production 

systems form both America and Europe are examined. The research is then narrowed down to existing local 

food initiatives in Manitoba, and the characteristics of selected crops and livestock that would be of value 

for the climate and site conditions. In the last chapter, this knowledge is then applied to the design of a 

Framework Plan and three more detailed Layout Plans for Ste. Agathe, which are the result of a series of 

suitability plans constructed from the research conducted in the previous chapters.
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 I was raised in Winnipeg at a time when the development of suburban neighbourhoods 

was rapidly increasing urban sprawl by replacing agricultural and forested land on the outskirts of 

the city with more housing. These developments continue to fill in the remaining spaces within the 

perimeter highway. These suburbs are in great demand because they provide quiet residential spaces 

that allow residents to raise their families away from the ostensibly crowded, noisy, and polluted 

city core. The new homes and big box outlets were displacing surrounding fields and Aspen forests, 

continually eliminating access and views into wild green spaces where children used to freely explore 

and create adventure (I know. I was one of them).

 Remaining animal habitat consists of often polluted drainage ponds without much water 

circulation or aquatic vegetation to help with filtration or to create suitable nesting spaces. There is 

little to no biodiversity seen in the plantings of this type of environment, and the only edible plants 

are grown in small gardens in some residents’ backyards. The open green spaces in the suburbs are 

used predominantly for play structures and sports fields, which, as a child, I found to be relatively 

uninteresting and unimaginative. The overgrown vacant lots and man-made drainage ponds edged 

with aquatic plants housing ducks and frogs were much more interesting spaces for exploration and 

adventure. The relationship between suburban residents and the surrounding landscape is described 

in this way by the authors of the book Suburban Nation:

 Nineteenth century city planning wisely promoted landscape as a solution to a widespread   

 urban health crisis. By the mid-twentieth century, this approach had generated an image of   

 the ideal city as fully integrated with the natural environment, made up of vast         

 conservation areas, continuous waterways, agricultural greenbelts, recreational trails,   

 frequent parks, and yards surrounding every building. But, like many modern planning ideals,  

 this one, too, has come to life in a dramatically compromised form. In today’s conventional   

 suburbs, man’s relationship to nature is represented by engineered drainage pits surrounded 

 by chain-link fences, exaggerated building setbacks at road frontages, useless buffers of   

 green between compatible land uses, and a tree requirement for parking lots.

 (Duany, Plater-Zybek, & Speck, 2010, p. 31)

 Due to a lack of space and infrastructure dedicated to growing and processing local food 

and livestock in these environments, middle-class suburban families depend on big box stores that 

import food products from all over the world. This lifestyle is highly unsustainable and illogical in 

a world that has a rapidly growing population that is using up natural resources very quickly. This 

suburban neighbourhood type is also spreading into the countryside, independent of cities, producing

1.1 Background

1

1. The Current Condition
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bedroom communities with little ability to support themselves without long commutes, which is the 

current state of the site for this study, Ste. Agathe, Manitoba. The research and framework design 

of this practicum will address a potential scenario wherein residents could no longer afford to drive 

long distances as often to buy their groceries. Or, what if the food itself in the stores became 

sparse, nearly non-existent in the off-season, and much more expensive due to fewer farmers and 

water shortages? They would not be able to function very long as a society without a local food 

supply and the skills to grow, store, process and cook it. Therefore, knowledge and skills should be 

acquired by members of the community, including urbanites, suburbanites and small town residents. 

This would allow them to be equipped to deal with any breakdowns that may occur within our 

current industrial food system. 

 This practicum argues that it is time to learn how to grow again, in order to continue to 

provide for mankind’s basic needs, as well as to educate our children and grandchildren on how to 

do so in a way that uses renewable resources while preserving soil health and biodiversity, which is 

what gives life to everything on earth.

 The Composite Framework Plan was constructed as a result of the research an anaylysis 

conducted in the first three chapters. The plan and legend is shown in Figure 1.1 in order to 

demonstrate the overall scope of this study. The context and intent for this proposal can be found 

in the fourth and last chapter “Where it Could be Grown and Raised.” (Figures 4.1 - 4.16).
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Figure 1.1: Composite Framework Plan
3

Figure 1.1: Composite Framework Plan
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1.2 The Industrial Food System Today

 The introduction of industrially mass-produced products has made food more abundant, 

affordable and easily accessible. This innovation has allowed many people to access cheaper food 

more easily, but it has also made the knowledge and skills for growing, harvesting and processing it 

unnecessary in order to live comfortably. The following authors have pinpointed some of the more 

visible effects this system is having on North American society. 

How it Has Provided an Overabundant Food Supply:
 By whatever name, the new uniform, rationalized, and intensified system that had fully  

 emerged by the late twentieth century was extraordinarily powerful...by the mid 1980s,  

 the U.S. was generating 40% of the world’s corn with fewer and fewer farmers...grain-fed  

 cattle, pigs and chickens not only grew larger faster than did their foraging predecessors,  

 they were also produced more efficiently. 

 (Roberts, 2008, p. 23)

 This increase in food production and efficiency has changed many lives in a positive way 

and is continuing to do so. However, with any innovation that makes life easier, there are also 

new challenges to overcome. When processed food appears on store shelves in brightly coloured 

packages with low prices, customers tend to drive farther to get it and eat more than they need.

 In the United States, a food shopper gets to choose from an average of 50 000 different  

 food products on a typical supermarket outing. The American food system makes an  

 average of 3800 calories a day available to every person, more than one and a half times  

 their average daily need...nothing is rationed, and everything I see around me is being  

 delivered efficiently and abundantly because of intense market competition for my food  

 dollar. So why exactly are so many people engaged in a “food revolution”? Do we really  

 need to intervene in the efficient, cheap flow of food provided by the free market? 

 (Ladner, 2011, p. 1-2)

 As more and more families are moving farther away from city cores, it is clear that 

intervention in the current food system is not yet necessary for most families to achieve a 

comfortable and affordable lifestyle in communities cut off from larger urban centres. However, 

many people are realizing that change will be needed to improve and maintain a healthy sustainable 

lifestyle in the near future. This practicum explores the ways in which isolated small towns such 

as Ste. Agathe can start to plan for these needs and desires by using the disciplines of landscape 

architecture and agricultural research to create a practical alternative local food system using 

suitable land within these communities.
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How it Has Produced More Products to Choose From While Greatly Decreasing 
Biodiversity:
 There exists a fundamental tension between the logic of nature and the logic of human   

 industry...Our ingenuity in feeding ourselves is prodigious, but at various points our 

 technologies come into conflict with nature’s way of doing things, as when we seek to 

 maximize efficiency by planting crops or raising animals in large monocultures. This is 

 something nature never does, always and for good reasons practicing diversity instead. 

 (Pollan, 2006, p. 9)

 According to the research and opinions of these authors, the increase in efficient food 

production has taken a toll on the diversity of natural resources, such as the earth’s soils. Some of 

the results can be observed in the agricultural land surrounding Ste. Agathe, where large fields of 

only a handful of common crops, such as corn, wheat and canola, stretch across the rural prairie 

landscape.

 The flaws in our food system start with the relatively few companies that control what is   

 being sold...our lives, literally, depend on these few companies’ industrial supply chains...  

 For example, five companies control 90% of the global grain market. In the United States,   

 almost all the meat supply is controlled by four companies...Cargill and two other companies 

 control more than 70% of US soybeans, which are used to feed livestock and make much   

 of the processed food we find in the grocery store. Corn is a staple livestock feed and is 

 present in virtually all processed food and in an estimated 25% of all foods in a typical   

 supermarket. Monsanto’s genetically engineered corn covers 85% of total US corn acreage...  

 The same concentration and lack of diversity can be seen in the types of food we eat. 

 The limited varieties of flora and fauna that meet the needs of a globalized food system   

 are wiping more diversified products off the supermarket shelves and destroying the 

 resilience that comes with biodiversity. 

 (Ladner, 2011, p. 2-3)

 The largest problem with these statistics is that by relying on a few large companies for 

the security of food, we are putting our proverbial eggs in one basket. One flaw in the system can 

leave half a country without safe chicken meat, for example, until the problem is fixed. Potential 

disasters of this kind could be avoided with the design and implementation of productive local 

“foodscapes,” such as the one proposed in this practicum.

How it Has Affected Our Health:
 We have a modern-day war on our hands now, and it’s over the epidemic of bad health and  

 the rise of obesity...fewer than a third of Americans cook their dinners from scratch these   

 days. And although 75 percent of people in the United States eat most of their meals at
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 home, much like the Brits, over half of those dinners are fast food, delivery, or takeout! 

 Regardless of recessions and credit crunches, we all need to know how to cook simple,   

 nutritious, economical, tasty, and hearty food. And once we’ve got this knowledge, we 

 should pass it on through friends, family, and the workplace to keep the cycle of knowledge 

 alive. 

 (Oliver, 2009, p. 9)

 In the radical cook book, Food Revolution, (quoted from above),  Jamie Oliver demonstrates 

that it is possible to cook simple, delicious and affordable meals using fresh food from scratch. He 

also brings attention to the rise in diet-related sickness that is plaguing those who eat a lot of fast 

food and food products, because they do not realize how harmful they can be, or even how to 

prepare simple, healthy, and affordable meals at home. Michael Pollan continues with this topic of 

the popular diet and its harmful effects on overall health.

 Populations that eat a so called Western diet - generally defined as a diet consisting of lots  

 of processed foods and meat, lots of added fat and sugar, lots of refined grains, lots of   

 everything except for vegetables, fruits, and whole grains - invariably suffer from high rates 

 of the so-called Western diseases: obesity, type 2 diabetes, cardiovascular disease, and 

 cancer. Virtually all of the obesity and type 2 diabetes, 80 percent of the cardiovascular   

 disease, and more than a third of all cancers can be linked to this diet. Four of the top ten 

 killers in America are chronic diseases linked to this diet. 

 (Pollan, 2009, p. xii)  

 As these health problems continue to creep into Canada, and as people become aware of 

their link to an excess of fast and processed foods, it is believed that the food revolution will pick 

up speed as residents search for an alternative, and for the knowledge and skills to grow, source 

and process their own food in a sustainable way. 

How it is Harming the Environment:
 The way our food is grown also undermines the likelihood that it will remain healthy, cheap   

 and plentiful. Soil is eroding off North American farmland at an alarming rate. The vast 

 prairies - the famed North American breadbasket - have lost half their original topsoil. And 

 erosion from agriculture continues to sweep away soils 30 times faster than new soil is 

 being produced. Around two million acres of cropland go out of production every year   

 because of erosion, soil depletion or water-logging. Another million acres a year are lost 

 to development. Because food crops drain more nutrients than natural grasses, the soil that  

 remains is increasingly dependent on fossil fuel-based fertilizers for nutrients...In a world 

 where 2-5 million people already die from lack of potable water, the demand for fresh   

 water will exceed supply by over 60% within a generation. Half of the world’s people live in  
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 countries where water tables in aquifers are falling because of over-pumping...The Ogallala 

 Aquifer, which sits in the middle of the United States, is the source of irrigation for 20% of  

 America’s farmland. It is being overdrawn by 3.1 trillion gallons a year. As available water 

 supplies shrink, the cost of foods requiring large amounts of water is bound to go up, as 

 does the chance that those foods will become less available. 

 (Ladner, 2011, p. 4-5)

 Ladner has highlighted some of the devastating costs that the earth’s soil and water has 

paid in order to allow the industrial food system to produce and process food so abundantly and 

efficiently in North America. He brings to light the fact that many of the natural resources this 

system depends on are being rapidly depleted, destroyed and polluted until they are of no use. This 

pending disaster can be slowed and eventually reversed as research continues to reveal new ways 

to work with environmental processes and not against them. One big step in this direction would be 

to find and follow alternative food systems, in order to gradually take away society’s dependence 

on the current destructive system.

How it Has Taken Away Our Knowledge and Skills About Growing Food:
 “An unspoken assumption is that food comes from far away in a processed and pre-

packaged form to a store that we drive to.” (De La Salle & Holland, 2010, p. 14).

 This assumption is sadly very true with most food products in large grocery stores, and 

there seems to be a blind trust that this system is giving customers predominantly good food that 

is needed for a healthy diet. This way of thinking will not provide the knowledge and skills needed 

for growing and processing food, in the case of a breakdown in the system. Local food cultures 

that educate and promote nutritional customs can be easily lost in the hustle and bustle of the 

supermarket and fast food restaurants. Pollan points out that if people were informed about what 

goes on in the factories producing their food, they would wish to seek out an alternative food 

system.

 To go from the chicken (Gallus gallus) to the Chicken McNugget is to leave this world in a   

 journey of forgetting that could hardly be more costly, not only in terms of the animal’s 

 pain but in our pleasure too. But forgetting, or not knowing in the first place, is what the   

 industrial food chain is all about, the principal reason it is so opaque, for if we could see 

 what lies on the far side of the increasingly high walls of our industrial agriculture, we   

 would surely change the way we eat. 

 (Pollan, 2006, p. 10-11)

The Alternative:
 In general, the alternative food system produces food that does not harm the environment   
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 or human beings. But more than “doing no harm,” alternative means managing the food 

 system in a sustainable fashion - not depleting the natural resources on which our food 

 system depends, thus rendering those resources unusable by future generations. The 

 alternative system also accounts for energy use, especially of nonrenewable sources such 

 as oil, in its production, processing, and distribution methods. 

 (Winne, 2010, p. 18)

  There is most definitely a way to grow and produce food locally on a smaller scale with 

more producers, who make it known where their food comes from and how it is processed. Until the 

last five years, there has not been much interest shown or need for an alternative food system. As 

problems with the current system continue to arise, there will be more exploration and discoveries, 

similar to this project, on how to create, design, and implement local food systems that are both 

efficient and environmentally sustainable.

 An alternative to eating the way we do today promises to solve hunger and diet related   

 disease by offering a way of eating and growing food that is environmentally sustainable  

 and socially just. Understanding the ills of the way food is grown and eaten also offers the 

 key to greater freedom, and a way of reclaiming the joy of eating. The task is as urgent as  

 the prize is great.

 (Patel, 2008, p. 2-3)

 



 As children, especially in North America, are growing up today, they are exposed to more 

and more  processed food products. In order for an alternative food system to be started and 

run by residents in any community, they must know how to seed, cultivate, water, harvest, store 

and prepare food, in order to pass these skills and knowledge on to their children. Jeannie Marshall 

speaks about how children should be eating properly amidst their societies’ disintegrating food 

cultures, in Outside the Box. She says: 

 This change in children’s eating habits is happening all over the world, and childhood   

 obesity statistics are growing even in the poorest countries. Long-standing food cultures, 

 traditions that have provided pleasure and good health to people all over the globe, are   

 disappearing because of this rapid change in children’s eating habits. Children are key to 

 changing a culture for better or worse. But children need help from the adults in their 

 homes and communities. If children are to carry on traditional food cultures or reinvent 

 them in places where they don’t exist, they need to eat real food and not food products. 

 (Marshall, 2012, p. 3) 

 Because of the convenience and appeal of food products marketed specifically to children; 

such as fast food french fries and processed cookies, pestered parents tend to buy them, since

they claim not to have time or money to make healthier snacks and family meals created from 

fresh food. Children growing up in these homes are rarely exposed to real food while living on food 

products, which are unhealthy and do not provide children with the knowledge and skills associated 

with growing, harvesting and eating real food. Marshall says this about such children:

 But what of children who won’t have such memories because they won’t have regularly   

 enjoyed the pleasures of the communal or the family table? A family that sits around a 

 table sharing the simplest of foods that someone has taken the time to cook will have 

 memories that go beyond the food they actually consumed. Children who learn to read   

 package instructions so they can microwave their own separate dinners might not be so 

 fortunate. 

 (Marshall, 2012, p. 27-28)

 If the children of this generation are to have a bright future in a world with depleting 

resources, they need to be introduced to the existing food systems and how they work to grow, 

process and preserve food. Only then will they be able to make educated decisions about what is 

best for the future health of the planet’s organisms.

9

1.3 Food Education: If they do not know, how will they grow?





11

2. A Vision For Change
Introduction

 This chapter begins by outlining the vision for this practicum with an overall goal and 

objectives in relation to Ste. Agathe, Manitoba. The town was chosen as the site to explore this 

topic because it is well known to the author, lacks a local food source to support the growing 

population, and displays many of the food-purchasing trends identified as being detrimental to 

healthy living. Ste. Agathe’s current land ownership and cover are depicted through maps and 

photographs, which display the town’s infrastructure and the abundance of underutilized open 

space, including the fertile flood plain. Four precedents for alternative food production systems 

in the U.S. and Italy, both existing and proposed designs, are then presented and described in 

relation to specific conditions and land potential in Ste. Agathe. To end the chapter, a summary 

of the author’s volunteer experience in the University of Manitoba’s student community garden is 

presented, along with the agricultural knowledge and skills that were aquired.
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Figure 2.2: Permeable Proposal Diagram

Figure 2.1: Current Isolated Condition Diagram           



 Figure 2.1 shows that Ste. Agathe is currently surrounded by crop fields and livestock 

operations, yet it has no working relationship with them. The community is isolated and totally 

reliant on imported goods from other towns and cities. Proposed changes in the use of the land are 

shown in Figure 2.2, where the town becomes a permeable community that moves closer to self 

sufficiency by supporting itself with food grown and livestock raised within and around the town. 

The residents could share the farming responsibilities, and a few might start running new businesses 

to serve the residents.

Objectives: 

  To design an attractive and productive landscape that feeds and educates Ste. Agathe residents      

  about growing food in their town.

  To anticipate peak oil by transforming the rural town into a self-feeding system, relying on local 

  food sources for basic needs. 

  To attempt to decrease greatly the need for commutes to the city to purchase food by providing 

  opportunities for the creation of more local businesses that sell local produce and products.

2.1 Project Goal and Objectives

Overall Goal: 

  To explore a new vision of local food production in the town of Ste. Agathe, Manitoba.

13
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2.2 Ste. Agathe Facts: community and social structure
 Ste. Agathe is located about 20 km from the south Perimeter of Winnipeg, Manitoba, and 

covers an area of 3.85 square km. The population at the end of 2011 was 614. These residents 

occupied 215 private homes, not including the homes being built in a new neighbourhood at the 

south end of town, “Belle Riviere,” which was to be completed by the end of 2012. The population 

increased by 41% from 2006 to 2011. In 2006, the four small agricultural properties in town, 

including a chicken-farm, were still fully functioning. The two land owners on the north end of town 

sold their land to the municipality, which then subdivided it for development in late 2006, and it 

continued to fill up until late 2009. In early 2010, the land parcel on the most southerly end of 

town was sold and subdivided for the development of “Belle Riviere.” The chicken-farm owners 

have not yet sold their land, but the chicken coops were closed and torn down in 2007, and the 

remaining land was planted with corn, which is currently the only agricultural crop growing in the 

town. There is a permanent dike surrounding the town along the river on the south and north sides 

of town, (see Figure 2.3), with a break in the middle, because the road is too close to the river 

for the bank to hold the weight of a permanent structure. A temporary dike is built up in spring in 

years when there is a risk of flooding. The land outside the dike is still privately owned, but zoned 

as flood land, which does not allow for permanent structures or roads. During the years when the 

Red River does not overflow its banks, this land is usable for suitable crops and livestock.  

 The original community was predominantly French-speaking, but gradually as the town 

grew, more English-speaking families moved into the new developments. Advantages of moving out 

of Winnipeg to Ste. Agathe include cheaper and larger properties with lower taxes, a quiet rural 

community with an abundance of open green space, and scenic views of the river, bridge, church 

steeple, and vast agricultural fields. 

 The community of Ste. Agathe can be described as a quiet “doing” town. Many residents 

are involved in some way, whether it be by running a business in town, sitting on a council, or 

volunteering with an event planning committee. However, there is little advertising to inform new 

residents about community groups, and the responsibilities are becoming too much for some of the 

aging members. Currently, there are some cultural, school, and church groups run by community 

members. The school is part of the Franco Manitoban School Division, which funds it. The council 

is parent-driven, and they approve purchases and give feedback on policies. Currently, there is a 

new school yard plan that has been developed by the council with the help of an arborist. This 

includes new Willow and Poplar trees for added wind protection, fruit trees inside the yard, a 

permanent skating rink, and a daycare addition with a winter garden. This council’s responsibilities 

include helping with any additional plans for the school yard, including educational food gardens. The 

Community Development Committee (CDC), was responsible for the development of Cartier Park and
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the Flood Interpretive Centre, located just across Highway 75, and there are plans to add an 

outdoor water park. The CDC also organized the farmers’ market for two seasons, but it was 

discontinued due to a lack of volunteers and contributing producers, which was seemingly caused 

partially by competition from the St. Norbert Farmers’ Market, just 15 minutes away. 

 The Knight’s of Columbus is a group of men associated with the catholic church in the 

town, who organize and source food for the Fall Supper. This is an event that takes place every Fall 

on Thanksgiving Sunday in the Community Centre, as a celebration of the harvest. The volunteers 

prefer to use local food, such as chickens from surrounding colonies and donated vegetables grown 

by residents, but more and more items must be bought, such as potatoes, because there are 

less and less Knights to do the work. This situation could be improved by drawing new residents’ 

attention to growing food and the community groups that would be able to initiate a productive 

landscape within and around the town. This would allow residents to see what they could do to 

become more self-sufficient and less reliant on external resources. 

 Lastly, there is the Cultural Committee, which is provincially funded to put on a few events 

staged in the town. The festival show is presented at the school to celebrate the Voyageur festival, 

and Cheyenne day is a 

summer party at Cartier Park, which celebrates the Cheyenne ferry that was used to cross the river 

before the bridge was built. The Cultural Committee also organizes a Mothers’ Day brunch held in 

the Community Centre and runs the elders’ club. It could also be used to promote and organize 

new events such as a maple sugaring festival, herding of livestock inside the dike during flood 

seasons, harvest parties, and garden markets. The town also won a $25 000 prize for the daycare 

construction from the Manitoba-Ville contest by creating a video about how much a daycare is 

needed and why they deserve to win. Voting parties were held to ensure Ste. Agathe’s win. 

 It is clear that some residents are active in their growing community, and have established 

a social base. However, in order for healthy growth to continue, new residents could be introduced, 

through advertising on the Post Office bulletin board, to the community groups so that they can be 

notified when more volunteers and new members are needed. 
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Figure 2.3: Composite Land Cover Plan
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Composite Land Cover Plan:
 Figure 2.3 shows all of the existing materials and vegetation used throughout the town 

as land cover. It combines the areas shown in Figures 2.4 to 2.8 , but displays only the physical 

condition of the land, not necessarily its use or ownership. The majority of the land is covered in 

mown lawn, wild grasses, flowers and weeds, forested patches, and some hay fields. The number 

of buildings, houses and paved roads is increasing as more of the town is developed, but there 

will always be a large amount of open green space due to the flood plain, as well as private 

owners holding onto their large lots, and space reserved for the permanent dike, temporary dike 

construction and equipment storage. This provides opportunities for local food production and the 

development of new small businesses, which will be explored in the following chapters.
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2.3 Existing Land Use and Cover



Figure 2.4: Private Residential Property Plan
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 The homes in town are all detached single family dwellings and duplexes, whose peaked 

roofs stick up over the green dyke as one approaches the town from Winnipeg (see Figure 2.4). 

The original older homes have mature trees and hedges surrounding them, and the large newer 

suburban style homes line the bays and curved streets that were developed on three old farm 

properties. The lots are larger than standard city lots, but there is no elaborate planting or 

decoration on most of the properties. The yards consist predominantly of mown lawn with some 

trees, a few shrubs, boulders, and flower beds. The newly developed areas were built in the place of 

agricultural fields, which have no old growth trees. Now there are only bare houses and small newly 

planted trees sticking up above the dike on the north and south end of town, which has left these 

areas open and exposed to the fierce wind that rips through town. The new residents continue to 

plant cedar tree hedges as privacy and wind screens, but during the winter these cedars are almost 

all burnt by the winter sun that activates the leaves, at a time when the plants cannot access 

water, leaving them almost dead in the spring. Black Hill Spruce, Manitoba Maple, Willow and Poplar 

are the commonly grown trees that thrive in Ste. Agathe. There are opportunities in these newly 

developed areas in the backyards along the dike for fruit production, as well as the municipality-

owned front boulevards, which could be used for root crops, berry bushes, and edible flowers. The 

neighbourhood is currently lacking in established character, but over time this can improve as the 

vegetation matures, and if a framework design like the one set out in this practicum were to be 

followed.

Private Residential Property:
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Figure 2.5: Commercial/Institutional Property Plan
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Commercial/Institutional Property:
 The small business strip (see Figure 2.5), including the school and church, is able to 

support some residents both full and part-time. There is no supermarket or grocery store, but the 

co-op gas station provides for some basic food and household needs. There is a French-language 

elementary school, French library, catholic church, post office, dance studio, community hall, Hemp 

Oil office building, auto mechanic shop, Auto-pac Insurance office, MTS station, Manitoba Hydro 

station, bank and a restaurant/motel. In order for the town to support more of the residents’ 

needs, there would have to be new businesses and institutions added as the population increases, 

such as a seasonal market garden and shops, grocery store, coffee shop/cafe, High School, home 

improvement store and garden centre, which could provide residents with more services and jobs. 

This would help to create a stronger community by enabling the residents to come back to town 

and stay out of the city after work. They would then be able to be more involved in community 

events, meet more of their neighbours, and complete more of their evening and 

weekend errands and activities while staying within their own community.
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Figure 2.6: Open Green Space Plan
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Open Green Space:
 The land in Ste. Agathe that is not covered with buildings or roads consists of concrete 

sidewalks and driveways, mown lawn, wild grasses and flowers, forest patches, a weed covered dike, 

corn and hay fields (See Figures 2.3 and 2.6). This space is not efficiently utilized for recreation or 

for growing anything but grass and some ornamental trees and shrubs. These spaces are essentially  

green desserts in terms of biodiversity and ediblility for residents. The grassy boulevards and fields 

have potential to be used for growing a variety of vegetable and fruit crops, as well as more 

recreational paths and indigenous ornamental plantings to increase biodiversity and wind screens 

along pedestrian corridors. These spaces could also be used for education and pasture land for 

appropriate livestock, transforming them into more productive and attractive environments.
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Figure 2.7: Flood Plain Plan
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Flood Plain:

 The land located outside the dike along the Red River is currently zoned as flood plain by 

the municipality, which does not permit the development of any permanent structures (see Figure 

2.7). This restriction has allowed a diverse prairie plant community to reemerge, consisting of native 

grasses, wild flowers, and the regeneration of riverbottom forest patches. There are also two alfalfa 

fields with drainage ditches, which are baled two to three times a year by the existing owners. 

This land has great potential to be used for Maple sap collection, continued riverbottom forest 

regeneration (predominantly Manitoba Maple, Green Ash, and Willow), recreation paths, pasture 

land, and experimental wild rice paddies. Currently, few residents venture beyond the dike, but if 

these potential uses are realized, community members could create and enjoy a productive and 

recreational landscape on this underutilized land.
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2.4 Existing Land Ownership
 All the land inside the town is either privately or municipally owned (see Figure 2.8). 

The municipality of Ritchot owns all of the land shown in white, consisting of roads, residential/

institutional/commercial property setbacks (20-30 feet), sidewalks, drainage ditches, dikes, school 

property, and the flood works site (equipment and fill storage). The municipality may alter the 

landscape in any way they choose for flood prevention, sidewalk construction, or ditch/road 

maintenance. The rest of the land is privately owned, and split up into two different zones. The 

first is shown in green, which is rural residential, commercial, and light agricultural. This land can 

support permanent buildings and roads since it is protected from flooding by the dike. The second 

zone shown in blue, located outside the dike, is privately owned. Most of the space is left alone, 

with the exception of a few hay fields that are continually baled, and signs that prohibit the 

dumping of any waste or compost.
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Figures 2.9 - 2.12: Essex Farm Photographs
Photography Credit: Rich Pomerantz. Consent granted on Nov. 26, 2012.
Source: <http://blog.richpomerantz.com/2011/05/11/extraordinary/>. (Retrieved Nov. 23, 2012). 
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 This farm owned by Kristin and Mark Kimball is located on 500 acres near Lake Champlain, 

in the small town of Essex, New York State. The couple and their hired hands have grown the farm 

from seven to one hundred members in six seasons. Members pay $2800 per person per year, with 

a $400 discount for each additional person in a household. The facilities include two large barns, a 

state-inspected milk house, a greenhouse, a distribution pavilion, and a butcher shop. They bought 

80 acres of land plus the farmhouse, barns and out buildings, and have a lease on the rest of the 

500 acres. They currently have about 80 acres of tilled ground in a rotation of row crops, small 

grains and cover crops. Most of the rest of the land is pasture and hay, with about 90 acres in 

wood lot and sugarbush. They use no spray of any kind, nor any fertilizer except compost. The goal 

is to make the grocery store obsolete for themselves and their members, while producing beef, 

pork, chicken, eggs, dairy, 50 different kinds of vegetables, herbs, fruit, grains, flours, beans, lard, 

maple syrup, and some bonus items such as cut flowers, breakfast cereal, sauerkraut, kimchi, and 

soap. (Kimball, 2010).

Project Relevance:
 Essex Farm is member-driven and able to provide 100 people with all the essential food 

groups year round, as they are available. This shared agriculture model is one of the ways that local 

food could be produced and sold to residents in Ste. Agathe. Some residents may want to take 

on one of the crops/specialty products and create their own small businesses or hobby farms on 

municipal land, or buy/lease a section of privately owned flood land for experimentation with wet 

cropping or Maple syrup production. This true story of a city girl’s transformation shows that an 

alternative food system is achievable when there is passion and commitment to learn how to grow 

food and raise livestock. This lifestyle change may be encouraged in the near future by rising food 

and gas prices, as well as an awareness of the harmful effects the current food systems are having 

on the health of all living organisms and their environment. 

2.5 Precedent Studies of Existing Alternative Food Production Systems

Essex Farm, New York:
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Figures 2.13 - 2.16: Teal Farm Photographs
Design and Photography Credit: Ben Falk, M.A.L.D. Whole Systems Design, LLC. Consent granted on 
Oct. 8, 2012.
Source: <http://www.wholesystemsdesign.com/projects/teal-farm-huntington-vermont/> (Retrieved 
Sep. 28, 2012).
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 This farm goes beyond organic to a type of farming that does not use outside inputs at 

all. The cultivated garden area has a sheltered micro-climate that extends the growing season. This 

creates an investment of fuel now for increased productivity later. The land-use types according to 

their location and purpose are:

  Worked - bioshelters for growing vegetables, herbs, small fruits and more. 

  Active - open woodland gardening. 

  Used - orchard pasture systems: fruit overstory/grazing understory, aquaculture, grain crops, some    

  shelters, research, recreation, forest gardening, foraging, wild-crafting, timber harvesting, and

  observation. 

  Rested - study, contemplation, rejuvenation. 

  Passive - completely unmanaged lands, a “preserve.”

Project Relevance:
 Teal Farm is 100% self-sufficient, which is something this practicum is striving to promote 

(fruit, vegetables, starch, eggs, chicken/turkey meat, goat milk and cheese), using Ste. Agathe as 

a model. However, Teal Farm is located in Vermont, which is in USDA Zone Five, whereas Southern 

Manitoba is in Zone Three. This only allows for an approach to self-sufficiency during the three to 

five months, from June to October, that it would be possible in Ste. Agathe. The various land-use 

types created on Teal Farm range from worked to passive land, which will inspire this project’s suit-

ability plans and initial crop/livestock layout for the site. Different spaces in the town are more suit-

able for certain uses, as at Teal Farm, since some land can be left as it is for seasonal foraging and 

grazing in the flood plain, while others inside the dike could be radically transformed and cultivated 

for the needs of the suitable crop/livestock to thrive.

Teal Farm, Vermont:
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Figures 2.17 - 2.23: Farming PARK Digital Images
Credit: Mason White, (ED.) Consent granted on Dec. 13, 2012.
Source: Pryzbylski, Maya; White, Mason. Bracket-Architecture, Environment, Digital Culture: On 
Farming. Barcelona and New York: Actar, 2010. (Pg. 76-78).
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2.6 Precedent Studies of Alternative Food Production System Design 
Proposals

Farming PARK, New York City:
 Long Island City Farming PARK is a design for a park-and-ride facility and urban agricultural 

farm that combines different types of activities to co-exist on the site. It proposes to bring food 

production and consumption into contact with a multi-modal transfer point between the car and the 

city’s existing public transportation network. It challenges the conventional function of a park by 

providing a greater good for users and the surrounding 

neighbourhoods. (Pryzbylski & White, 2010).

Project Relevance:
 This proposal can be used as an example for Ste. Agathe of how to utilize more efficiently 

open green space for a combination of recreational activities and crops/livestock. The “ride” 

feature which connects users to public transit is not yet relevant to Ste. Agathe, since everything 

in town is within walking distance. However, it would be useful if a public bus system was put in 

place to connect residents to the city and surrounding towns. It is also a good model to use when 

thinking about how a central market garden and crop layout could function spatially and how it 

might appear.
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Figures 2.24 - 2.27: Eco City Digital Images
Credit and Source: MVRDV/GRAS. Consent granted on Dec. 3, 2012.

34



Eco City, Logrono, Italy:

Project Relevance:
 This design is a very ambitious carbon neutral European proposal, and is used in this 

practicum as inspiration for what could be accomplished in Canada. It goes above and beyond the 

goals of this project, and does not focus on food alone, but uses other alternative systems for 

energy such as wind and solar power. The interesting aspects relating to this project are: 

  The efficient layout of each element in relation to wind and sun

  The combination of uses such as food production and energy production

  The idea of a close-working relationship between the residents and their productive landscape

 This is a proposal for an eco-city that consists of 3000 apartments and complementary 

programs such as schools, social buildings and sports facilities, which are all developed in a 

sustainable way. It produces all needed energy on site and achieves a carbon neutral footprint. 

Photovoltaic cells cover the side of the mountain, and at the tops of the hills there are windmills 

that also generate some of the energy needed to power the housing units, also serving as 

landmarks at the same time (Pryzbylski & White, 2010).
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Fruit Share Manitoba:

2.7 Local Food Initiatives in Manitoba

 Fruit Share is dedicated to picking, sharing and enjoying the abundance of fresh fruit 

growing in backyards throughout Winnipeg. Home owners who cannot use or pick all of their fruit 

are connected with volunteer pickers, who can make good use of the fruit not being used. While 

rescuing fruit is one objective, the organization is also committed to strengthening communities by 

fostering the idea of neighbours helping each other. There are people all over the city who have 

no room for fruit to grow where they live, and others who have moved into homes with more fruit 

than they need or can pick. So the fruit owners make their fruit available for picking by registering 

with Fruit Share. Once the volunteers are coordinated and dispatched to pick the fruit, it is shared 

three ways. One third goes to the homeowner, one third is split between the volunteers, and 

one third is given to community organizations that can use it to feed the less fortunate, such as 

Winnipeg Harvest and Siloam Mission. (http://www.fruitshare.ca. accessed Oct. 7, 2012).

 This is one of the ways that the residents in Ste. Agathe could distribute fruit and other 

crops that are grown on public land and also on private residential land. Instead of going to 

organizations, excess food could be sold to a local grocery store or at a farmers’ market in town. 

Residents who, for example, have an orchard of fruit trees planted on their property because of the 

prime location, can get the help of neighbours during harvest, and split or trade the fruit among 

pickers, property owners, and local businesses in town. It is an idea that can be explored and 

applied to the organization and marketing side of food production addressed in this project.
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Farmers’ Markets, Winnipeg:
 The Farmers’ Markets Association of Manitoba’s website keeps records of all the farmers’ 

markets in the province by providing information such as their website link, photos, location and 

email contacts. There are currently nine farmers’ markets listed in the Winnipeg area, with 31 

more located in Manitoba. (fmam.ca/ accessed September 30, 2012). Osborne Village, Wolseley, 

and River Heights are key urban neighbourhoods for intensive backyard farming, despite the lack of 

large open green spaces. The suburban St. Norbert farmers’ market at the south end of Winnipeg is 

now so large that it is nearly impossible to rent a table without inside connections. A large variety 

of farmers, crafters, bakers, community gardeners, and many others come together to sell their 

products and make connections with other producers and consumers. Making visits to neighbourhood 

markets throughout the Summer and Fall is becoming increasingly popular in Manitoba as the desire 

for fresh local food and a sense of community increases. The prices of local products are generally 

higher than mass produced foods from supermarkets. However, the high quality and nutritional 

benefits of locally grown and organic food is becoming more important to consumers than its 

cost. Due to increasing media coverage, residents are becoming aware of the harmful effects 

of pesticides, fertilizers and chemical preservatives on their health and on the environment. In 

response, a new food trend has emerged, and there are an increasing number of “locavores” across 

the province who are willing to make the necessary financial sacrifices to feed their families fresh 

and healthy food as often as possible. (fmam.ca/ accessed Sep. 30, 2012).
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Figures 2.28 - 2.34: Farm and Food Discovery Centre Photographs



Bruce D. Campbell Farm & Food Discovery Centre, Glenlea, Manitoba:
 This educational facility opened in August 2011. It is located at the National Centre for 

Livestock and the Environment, at the University of Manitoba’s Glenlea Research Station. It is the 

first hands-on facility that explores how food is grown and made in Canada, leading visitors from a 

farmer’s field and a hog barn to the kitchen table. This centre also seeks to strengthen networks 

and partnerships in order to promote awareness of the importance of sustainability, food security 

and a healthy lifestyle. It is programmed specifically for school groups in grades 5-8, but is also 

appealing to families and the general public. The wide agri-food career opportunity range is revealed 

and explored, as well as showcasing some of the University’s agricultural research topics, such as 

the work of Plant Science Professor Anita Brule-Babel, (external examiner for this Practicum). The 

founders’ mandate for this centre is to tell the story of modern farming and food production, while 

presenting some of the leading ongoing research that strives to advance environmental stewardship, 

animal welfare, nutrition and food safety. (www.umanitoba. ca/afs/discoverycentre/ accessed Oct. 3, 

2012). The information is presented in an unbiased way, presenting all of the facts about Manitoba 

agriculture and food production in an interactive and illustrative way. However, the exhibits make it 

clear that research and experimentation is continually opening doors for new agricultural innovations 

that strive to feed people and livestock in a healthy and sustainable way. This approach allows the 

public to be educated about how these systems are working (since it can be argued that many 

urban dwellers do not know where their food actually comes from) and then to decide if and how 

this information will affect the way they choose to grow, source and process their food.
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! This is a speculative examination of the feasibility of a productive local food system in rural

Manitoba. It strives to provide basic tools and skills needed for growing and raising food at a small scale 

within the rural community of Ste. Agathe. The town was chosen due to the potential of its abundant 

underutilized open space, permanently undeveloped fertile flood plain, and the lack of a local food source to 

support the growing population. The conditions of America’s existing industrial food system is examined by 

outlining, through research, the apparent positive and negative effects it is having on society. After land 

cover and ownership mapping of Ste. Agathe, selected existing and proposed alternative food production 

systems form both America and Europe are examined. The research is then narrowed down to existing local 

food initiatives in Manitoba, and the characteristics of selected crops and livestock that would be of value 

for the climate and site conditions. In the last chapter, this knowledge is then applied to the design of a 

Framework Plan and three more detailed Layout Plans for Ste. Agathe, which are the result of a series of 

suitability plans constructed from the research conducted in the previous chapters.

Brûlé Babel
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Figures 2.35 - 2.46: U of M Community Garden Photographs



2.8 U of M Community Garden Volunteer Experience, Winnipeg, Manitoba
 The first step in developing a research base was to gain the knowledge and learn the 

skills needed for growing and processing food in Manitoba. This began with learning the basics 

of gardening through volunteering at the University of Manitoba student garden. The garden 

coordinator, Jennifer Bamford, was assisted by an Urban Green Team employee. The coordinators 

and volunteers were responsible for all tilling, bed and path preparation, planting, watering, weeding, 

harvesting, selling, distributing, and organizing of workshops for the student community garden. 

The rows (see Figures 2.35 - 2.46), were three to four feet wide, and ran east to west, with two 

foot wide paths between each. The paths were covered with straw to keep the weeds down, the 

moisture in, and to provide a dry walkway. The entire garden (except for the garlic which was 

planted in the Fall), was tilled with one of the University rotary tillers to loosen up the clay soil for 

growth. Any additional tilling needed throughout the growing season was completed by the garden 

coordinator, assistant, or any available volunteers using a hand-push tiller. About 40 cubic yards of 

topsoil and compost was delivered in two piles beside the garden to till into the existing clay with 

nutrients and to provide permeability for roots and water.

41



Figures 2.47 - 2.54: Strawberry Pick and Jam Workshop Photographs

42



43

Strawberry Pick and Jam Workshop:

 On July 13th, volunteers gathered in University Centre to head out to Patten acres, a 

strawberry U-Pick farm near Portage La Prairie, MB. The jam workshop took place the next evening 

in the restaurant kitchen. The jars provided were specifically designed for canning, with cinch rings 

and seal lids. Sterile jars are very important, which is why they were placed in boiling water. The 

jars and cinch rings could be reused, but the seal lids must be thrown out and replaced after use. 

We started by sanitizing the jars and lids by boiling for ten minutes and keeping them in the hot 

water until it was time to use them. Next, the strawberries were washed, hulled and then mashed 

into six cups for the first batch of jam. Four cups of sugar were then measured out, and then 

only a quarter cup was mixed with one-and-a-half packages of fruit pectin. This helped to thicken 

the jam since strawberries do not contain very much natural pectin. The mashed berries were then 

combined with the pectin mix and put into a large pot on medium heat. Once the berry mix reached 

a full boil the rest of the four cups of sugar were added, and the pot was removed from heat once 

it returned to a boil. The jars were filled to half an inch from the top using a funnel to prevent any 

drops on the rim. The sealer lids and cinch rings were then fastened and left until pops were heard, 

which meant the jars were sealed. The jam will keep for up to one year, but it is best to use within 

the first six months. 
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Figures 2.55 - 2.63: Vegetable Pick and Pickling Workshop Photographs
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Pickling Workshop:

 Near the end of summer on August 17th, volunteers gathered in the garden to pick Bush 

Pickle cucumbers, green, purple and yellow beans, dill and garlic for the pickling workshop that 

evening. All boiling instructions for the sanitation of jars and lids for making jam were repeated for 

making pickles. In order to get crisp pickles, the darker green cucumbers with a diameter of two 

inches or less, and short enough to leave an inch at the top, were chosen for the jars. The dill, 

garlic cloves and beans were also packed into the jars with the cucumbers as desired. The brine 

was made using two gallons of boiling water, one-and-a-quarter cups of pickling salt, one-and-a-half 

quarts of vinegar, a quarter cup of sugar, and two tablespoons of pickling spice mixed with two 

quarts of water. The brine was heated in a coated metal pot (metal reacts with vinegar, turning 

the solution cloudy), and was brought to a simmer, not a boil. The brine was then poured through 

a funnel into the packed jars, again leaving 1/4” from the top. The lids were fastened and sealed 

while the brine soaking into the pickles started to fade the purple beans to a brownish-green. This 

was the sign that the jars were ready for their final sanitization in the water bath. After cooling, 

the pickle jars were ready to be stored for at least two weeks before using. The process was fun 

and educational, and not difficult to do, so it was repeated using my own cucumbers and beans at 

home. 





3. What Will Be Grown and Raised
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 This chapter outlines basic growth and development charateristics for only the most 

valuable and versatile crops and livestock that would be suitable and practical for growing/raising at 

a small scale in Ste. Agathe. Cereal and oil crops are not included because they require processing 

equipment that is not available in town, and many cereal, canola, flax and soybean fields and 

processing plants already exist in southern Manitoba. The focus is on high value crops that are not 

as commonly grown on a large scale in the area, which are ready to eat raw or cook immediately 

once harvested. After a brief description of vegetable groupings and crop rotation, the phenological 

characteristics of all chosen crops and livestock are explored in more detail. 

(The plant and livestock drawings from this chapter were originally produced by the auther of this 

Practicum for an unpublished paper entitled “Learning to Grow,” in February, 2012).

Introduction
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3.1 Vegetable Crop Groups and Rotation
 The vegetable crops that are covered in more detail in sections 3.2 to 3.5 have been 

grouped together because of their shared phenological characteristics, which allow them to grow 

well together. These include:

  Soil conditions (nutrients, compost, manure, and fertilizer).

  Roots (structure, nutrient fixation).

  Susceptibility to specific diseases and pests.

Four vegetable crop groups and some of their common traits are listed below.

Root and Tuber Crops: They can suffer from similar pests and diseases such as scab, blight, 

and carrot fly, which can be avoided by growing the plants next to each other. Their leaves knit 

together above the soil, forming a screen that provides protection for the valuable roots and tubers 

underground. They do not require much added compost or manure, and will grow better in loose 

soils that allow the roots to penetrate deep into the ground. They can also tolerate wet conditions 

as long as there is good drainage to prevent rot. 

Leaf Crops: Leafy greens can suffer from clubroot, which can be prevented with alkaline soils, and 

floating row covers will keep away flying pests. Leafy greens require added manure, compost or 

other nutrients to supplement Southern Manitoba’s clay soils before they are planted. This can be 

achieved by using a green manure cover crop the previous season, which is worked into the soil to 

add nutrients. 

Seed and Fruit Crops: This group includes nitrogen-fixing legumes, such as Peas and Beans, as 

well as the curcubits, such as Squash and Cucumber. As long as the legume seeds are treated with 

Rhizobia bacteria to assist them in nitrogen fixation, this plants will not need added nitrogen, but 

will require plenty of water and organic matter. 

Stem and Flower Crops: These plants, such as broccoli, tend to be a little more tricky to grow, 

with the exception of the perennial, Asparagus. This is why only a specific number were chosen to 

be used for this project. The soil should be rich, fertile and moist, but well drained. The plants must 

be well watered, but never wet (excluding Asparagus). Some of the problems that can occur are 

clubroot, wirestem, root maggots, and flea beetles, which can all be prevented by warm well drained 

soils, crop rotation and good field sanitation.

 Crop rotation is practised to avoid a major build-up of pests and diseases that certain 

vegetable crop groups are susceptible to. It ensures that nutrient levels are balanced, so that each 

crop can reach their potential in quantity and quality. It also ensures that organic matter such as



compost and manure will only need to be added every three years at the most, (excluding Carrots, 

which do not require any). Where full crop rotation is not possible, as is the case with some crops 

for Ste. Agathe, (due to their unsuitability for certain locations), they can be moved as needed, 

even if only by a few feet. A four-year rotation for vegetable crop groups is shown below as a 

guideline for this project.

Year 1
Plot A: Seed and Fruit (add compost)

Plot B: Leaf (add fertilizer)

Plot C: Root and Tuber (no compost, little fertilizer)

Plot D: Stem and Flower (add compost and fertilizer)

Year 2
Plot A: Stem and Flower (add compost and fertilizer)

Plot B: Seed and Fruit (add compost)

Plot C: Leaf (add fertilizer)

Plot D: Root and Tuber (no compost, little fertilizer)

Year 3
Plot A: Root and Tuber (no compost, little fertilizer)

Plot B: Stem and Flower (add compost and fertilizer)

Plot C: Seed and Fruit (add compost)

Plot D: Leaf (add fertilizer)

Year 4
Plot A: Leaf (add fertilizer)

Plot B: Root and Tuber (no compost, little fertilizer)

Plot C: Stem and Flower (add compost and fertilizer)

Plot D: Seed and Fruit (add compost)

(Gianfrancesco, 2011)
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Potato (Solanum tuberosum)

Sowing and Reaping:
Seed Potatoes should be planted in hills in mid-May, and hilled 

continually as they grow. With large eyes pointing down, they should 

be placed at least four inches below the peak of each mound, and 

planted 16 inches apart, with 20-30 inches between rows. Earlies 

(new potatoes) can be harvested in mid-July, second earlies in mid-

August, and the main crop in mid-September. 

Soil, Water, and Sun: 
Potatoes need rich well drained soil that is supplemented with plenty 

of compost and abalanced granular fertilizer. For maximum yield and 

quality, soil moisture should be kept at or above 65% of available soil 

water capacity, and full sun is preferred.

Pests and Diseases: 
Potato blight and scabs are two diseases that can cause major 

problems for these roots. Scab can be prevented by keeping the soil 

more acidic and less alkaline, which can be achieved by using organic 

matter and avoiding lime. Blight can only be completely controlled with 

fungicides, but organic gardeners can stop the spread of this disease 

by cutting off affected foliage immediately and harvesting two weeks 

later.

Storage: 
Seed Potatoes should be stored at two to four degrees celcius, and 

eating Potatoes at three to five degrees Celsius. They can be stored 

at a relative humidity of 95% or higher for up to ten months before 

they will start to rot or sprout.

Varieties for Manitoba:
ʻAdora,’ ʻAmbra,’ ʻAtlantic,’ ʻBelana,ʼ ʻCarlton,ʼ ʻClassic Russet,ʼ 

ʻConestoga,ʼ ʻDakota,ʼ ʻGoldrush,ʼ ʻHilite Russet,ʼ ʻMorning Gold,ʼ 

ʻNorgold Russet,ʼ ʻNorland,ʼ ʻNordonnaʼ ʻNor Valley,ʼ ʻPenta,ʼ ʻPontiac,ʼ 

ʻRusset,ʼ ʻSangre,ʼ ʻShepody,ʼ ʻSnowden,ʼ ʻSuperior,ʼ ʻViking,ʼ ʻYukon 

Gold.’
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Figure 3.1: Potato 
Drawing

3.2 Root and Tuber Crops



(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/

cropproduction.html, accessed Feb. 22, 2012).

Carrot (Daucus carota)

Sowing and Reaping:
Carrots can be planted in mid-May for an early Summer harvest, and/

or in the last week of May for a Fall harvest. The seeds should be 

planted half an inch deep, and spaced one inch apart, with 20 inches 

between rows. The Carrots can then be pulled in late June if they 

were planted in mid-May, and late September if planted at the end of 

May.

Soil, Water, and Sun: 
The ideal soil would be well drained sandy loam or peat without 

additional organic matter, which allows for the development of long, 

straight Carrots. Cover crops that have strong tap roots to break 

up hard Manitoba clay soils and create channels for Carrot crops 

also work. Carrots are not tolerant to drought or high temperatures, 

and require large amounts of water to prevent soil crusting that can 

damage young plants. They need full to part sun for adequate growth.

Pests and Diseases:
The Carrot Root Fly is the only insect that can cause major damage 

to this root, by laying eggs on the leaves, which hatch larvae that 

drill into the roots. This pest can be easily tricked by a low fence, 

floating row covers, or companion plantings. Crown Rot is caused by 

Rhizoctonia, and causes the plants to appear stunted and wilted. Dark 

lesions develop near the top of the root, and the crowns appear dry, 

rotten and dark brown. The only know control method, other than crop 

rotation, is to improve the drainage and harvest early.

Storage: 
Once harvested, mature Carrots should be topped a quarter inch from 

the crown, and can be stored for six to seven months at five degrees 

Celsius, with 90%-98% humidity.

Varieties for Manitoba:
ʻAtomic,ʼ ʻBerlicum,ʼ ʻBrilliance,ʼ ʻBolero,ʼ ʻCarson,ʼ ʻChantenay Red 
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Figure 3.2: Carrot 
Drawing



Core,ʼ ʻCosmic Purple,ʼ ʻDanvers Half Long,ʼ ʻDominion,ʼ ʻGold King

Select,ʼ ʻImperator,ʼ ʻKingston,ʼ ʻKuroda,ʼ ʻLittlefinger,ʼ ʻNantes,ʼ 

ʻNavarre,ʼ ʻNelson,ʼ ʻRoyal Chantenay,ʼ ʻScarlet Nantes,ʼ ʻSnow White,ʼ 

ʻTitan.ʼ

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/crop 

production.html,

accessed Feb. 22, 2012).

Beet (Beta vulgaris)

Sowing and Reaping:
A row of Beet seeds should be planted every two to three weeks 

starting in early

May, and continuing into early July, or until all the rows needed are 

in. They should be planted half an inch deep and one inch apart, with 

eight inches to one foot between rows. For a gradual harvest, the 

leaves can be picked to be used in salads at the end of June. Once 

the baby Beets have reached a diameter of 2 inches, they can be 

pulled. 

Soil, Water, and Sun:
Beets require a stone-free, light, well drained sandy loam with a pH of 

6.0 to 7.0. The heavier clay soils of Manitoba can be improved with 

plenty of organic matter. Evenly moist conditions and full to part sun 

is preferred.

Pests and Diseases: 
Beet roots can split during drought periods, which can easily be 

prevented by watering. The only other problem they can suffer from 

is pocket and root rot, which is most severe during long periods of 

wet conditions. The disease is caused by Rhizoctonia fungi, and the 

symptoms can be cankers on the lower petioles and crowns, as well 

as visible rotting of the roots. This can be avoided by rotating them 

with grains and keeping wet soil off of the foliage.

Storage:
The main crop can be stored at five degrees Celsius for five to six 

months at a relative humidity of 90% -95%.
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Figure 3.3: Beet Drawing



Varieties for Manitoba:
ʻAlbina,ʼ ʻBullʼs Blood,’ ʻCylindra,ʼ ʻDetroit Dark Red,ʼ ʻDetroit Golden,ʼ 

ʻDetroit White,ʼ ʻEarly Wonder Tall Top,ʼ ʻFormanova,ʼ ‘Supreme,ʼ 

ʻGiant Yellow Eckendorf,ʼ ʻRed Mangel,ʼ ʻRosette,ʼ ʻPablo,ʼ ʻYellow 

Cylindrical,ʼ ʻYellow Mangel.ʼ

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/crop 

production.html, accessed Feb. 22, 2012).

Radish (Raphanus sativus)

Sowing and Reaping:
Planting should start in mid-May and, since Radishes are the quickest 

vegetable to grow, they can be harvested as little as six weeks later 

in good conditions. Another crop of winter Radishes can then be 

planted in mid-August. The seeds should be planted half an inch deep 

and one inch apart, with six inches between rows. In late August the 

second crop of plants should be thinned to six inches apart, and then 

left until mid-September for a final harvest.

Soil, Water, and Sun:
Radishes prefer moist peat soils, but they can also be grown in mineral 

soils, but heat and drought stresses will be more severe, possibly 

causing misshapen roots and excessive top growth. They are cool 

season crops and will only remain in prime condition for a few days 

of hot, dry weather. They must be given plenty of water to keep the 

ground moist, especially on hot Summer days, and prefer partial shade 

during those months to retain moisture and reduce soil temperatures.

Pests and Diseases:
Rhizoctonia root rot is a fungus that attacks the feeder roots, 

potentially causing serious losses. It thrives in cool wet soils that are 

common in the Spring and Fall, which make practices that increase soil 

temperature and reduce moisture effective. Fusarium wilt is a soil-

borne disease that affects radishes during the hot summer months, 

causing the leaves to turn yellow and wilt. The only current control 

strategy is to use varieties that have resistance to the disease. Scab, 
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Figure 3.4: Radish 
Drawing



a soil borne bacterial pathogen that thrives in dry soils, causes raised 

lesions that lead to rot. This can be avoided by keeping the soil moist, 

rotating with grains, and planting it the season after green manure 

crops such as hay, which encourages micro organisms that can kill the 

disease.

Storage:
Once they are harvested and topped, Radishes can be stored for up to 

one month at five degrees Celsius with a relative humidity of 90% to 

95%.

Varieties for Manitoba:
ʻBig White Prince,ʼ ʻBlack Spanish,ʼ ʻChina White Winter,ʼ ʻComet Red,ʼ 

ʻEarly Scarlet Globe,ʼ ʻFireball,ʼ ʻFrench Breakfast,ʼ ʻGerman Giant,ʼ 

ʻHailstone White,ʼ ʻPurple

Plum,ʼ ʻRat Tail,ʼ ʻRebel,ʼ ʻRed Head,ʼ ʻSaxa,ʼ ʻTri-colour,ʼ ʻWatermelon,’ 

ʻWhite Icicle Daikon,ʼ ʻZlata.ʼ

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/crop 

production.html, accessed Feb. 22, 2012).
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Onion(Allium cepa)

Sowing and Reaping:
Onion sets should be planted in early May, by being pushed into the 

soil so that only their tips are showing. They should be spaced four 

inches apart, with eight inches between rows. In early August some 

varieties will be ready and should be lifted with a fork and left on the 

ground to dry out. By late August all Onions will be ready for harvest.

Soil, Water, and Sun:
Onions prefer silty-sand and clay loam soils, but well drained peat soils 

are also suitable. Their shallow, limited roots need about an inch of 

water per week until the bulb formation stage, and soil moisture must 

never fall below 50%. After bulb maturity 

irrigation is not beneficial, and full sun is preferred throughout the 

growing season.

Pests and Diseases: 
Downy Mildew, Botrytis Leaf Blight, and Purple Blotch are fungi that

Figure 3.5: Onion 
Drawing



can develop on onions in wet humid weather, conditions that normally 

occur in July and August. They can only be controlled by spraying 

fungicide every seven to ten days. Basal rot is a common soil-borne 

Fusarium in Manitoba that thrives in warm summer soils. Symptoms 

include yellowing, dieback, and eventual plant collapse. This can be 

avoided with crop rotation and the use of disease-free transplants. 

Onion Maggot populations peak in late-June to mid-July, and again in 

mid-to-late-August. If they are a major problem, the key to control is 

proper placement of granular insecticides at the correct rate.

Storage:
Once harvested and dried out with the long stems intact, onions 

should be handled with care, as any damage can lead to rot. They can 

be hung in braids or bunches, and should be stored at five degrees 

Celsius with a relative humidity of 70%. 

Varieties for Manitoba:
ʻAlisa Craig Sweet,ʼ ʻAmish Bottle,ʼ ʻAustralian Brown,ʼ ʻCopra,ʼ 

ʻDaytona,ʼ ʻFlat of Italy,ʼ ʻFrontier,ʼ ʻGrateful Red,ʼ ʻKelsae Giant,ʼ 

ʻKincho,ʼ ʻMars,ʼ ʻRed Burgermaster,’ ʻRed Baron,ʼ ʻRed Bull,ʼ ʻRed of 

Florence,ʼ ʻTeton Hybrid,ʼ ʻYellow Globe,ʼ ʻYellow Multipliers,ʼ ʻYellow of 

Parma.ʼ

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/crop 

production.html, accessed Feb. 22, 2012).

Garlic (Allium sativum)

Sowing and Reaping:
Individual Garlic cloves should be planted with the flat end down in 

mid-October. They should be placed one and a quarter inches deep 

and three inches apart, with 16 inches between rows. In early July the 

bulbs will start to swell and harvest can begin, 

continuing until early August.

Soil, Water, and Sun:
Garlic will grow well in a wide range of soil types as long as they are

well drained, deep, contain organic matter, and have a pH between six 

and seven and a half. Extremely heavy soil types should be avoided or
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Figure 3.6: Garlic 
Drawing



loosened. Since Garlic is shallow rooted and sensitive to moisture 

stress, it requires at least one inch of water per week in full sun 

exposure.

Pests and Diseases:
Green mould disease is caused by Penicillium, and attacks damaged 

cloves, causing them to either fail to come up, or produce weak and 

stunted plants. To avoid this fungus, only vigorous cultivars whose 

cloves are not cracked or damaged should be used. Basal rot and 

Onion Maggot can also affect Garlic, (see Onions for preventative 

measures). White rot is also a serious threat to garlic, but the 

incidence of it in Manitoba is very low. It can be avoided by crop 

rotation with any crops unrelated to the Onion family.

Storage:
Once harvested, the Garlic bulbs, with their long stems intact, can be 

hung up to dry. They can be stored in braids along with onions for up 

to nine months. They should be kept at five degrees Celsius, with a 

relative humidity of 60%-70%.

Varieties for Manitoba:
ʻCzech,ʼ ʻElephant,ʼ ʻFish Lake,ʼ ʻMusic,ʼ ʻNew York White,ʼ ʻVesseysʼ.

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/crop 

production.html, accessed Feb. 22, 2012).
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3.3 Leaf Crops
Cabbage (Brassica oleracea capitata)

Sowing and Reaping:
Summer varieties can be started indoors in mid-April, or planted 

outdoors in early-May, with Fall varieties following one week later. The 

seeds should be placed half an inch deep and spaced six to 20 inches 

apart, with 32-36 inches between rows. Harvest should begin just 

before the cover leaves begin to lose their bright green colour, which 

is in early-July for Summer varieties, and from early-September to 

early-October for Fall varieties.

Soil, Water, and Sun:
Cabbage thrives in rich alkaline soil with plenty of organic matter and a 

pH of seven, which is a common soil-type found in Manitoba, especially 

along rivers. The plants must be well watered, especially during dry 

spells, and they prefer part to full sun.

Pests and Diseases: 
Bacterial Leaf Spot and Black Rot can cause damage, and Brown 

Heart deficiency causes leaf rolling, deformed buds, hollow stems and 

dead spots. They can all be prevented by following a three-year crop 

rotation and treating the seed with hot water to reduce fungal and 

bacterial pathogens. Flea beetles can become a problem when there 

are adults in early spring and late August, and can only be controlled 

with insecticide. Thrips cause damage to all Brassicas, and Cabbage 

is the most susceptible. Fall varieties suffer less than the summer 

varieties, but the only control is to use pesticide once the Cabbage 

has started to cup.

Storage:
Once picked, Cabbage can only be stored for up to two months at five 

degrees Celsius with a relative humidity of at least 90%.

Varieties for Manitoba:
ʻAzuro,ʼ ʻBalbro,ʼ ʻBartolo,ʼ ʻBravo,ʼ ʻBuscaro,ʼ ʻCastello,ʼ ʻCeltic,ʼ 

ʻColorsa,ʼ ʻDanish Ballhead,ʼ ʻDitch White,ʼ ʻDynamo,ʼ ʻEarly Jersey 

Wakefield,ʼ ʻHipsi,ʼ ʻHolland Winter White,ʼ ʻJanuary King,ʼ ʻMammoth

Figure 3.7: Cabbage 
Drawing
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Red Rock,ʼ ʻMetro,ʼ ʻMinicole,ʼ ʻPremium Flat Dutch,ʼ ʻPrimero,ʼ ʻRio 

Verde,ʼ ʻRoxanne,ʼ ʻSavoy,ʼ ʻWinningstad.’

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/crop 

production.html, accessed Feb. 22, 2012).

Chinese Cabbage (Brassica rapa)

Sowing and Reaping:
For the best chance at success, Chinese Cabbage (Bok Choy) can be 

planted in containers in mid-June, and then moved to the garden in 

mid-July, which will prevent premature bolting. Seeds should be placed 

half an inch deep, and spaced one foot apart with one foot between 

rows. Harvest should begin when the heads are fully developed, which 

is early-September to late-October. 

Soil, Water, and Sun:
This Cabbage thrives in well drained medium textured soils with a 

pH between 5.5 and 7.6, with 7.0 as the ideal. It thrives in cooler 

temperatures between 13 and 18 degrees Celsius, but can tolerate 

high July temperatures after transplanting with plenty of moisture. 

Full to part sun is preferred, and watering should be done in the early 

mornings to keep soil temperatures down during the day, allowing the 

plants to dry out before nightfall.

Pests and Diseases:
Downey Mildew and Powdery Mildew can infect Chinese Cabbage at any 

stage of development, which can be followed by secondary infections 

of bacterial soft rot. This can be avoided if the watering instructions 

above are followed. The most common insects that cause damage 

to Chinese Cabbage are aphids, diamond back moth larvae, Cabbage 

worm, Cabbage looper, flea beetles and Cabbage root maggot. All 

these common pests can be prevented with floating row covers.

Storage:
The plants should be cut off at ground level and any damaged or dis-

coloured leaves should be removed. The heads can be packed loosely 

in boxes and stored for up to two months when kept at one to two 

degrees Celsius, with a relative humidity of at least 90%.

Figure 3.8: Chinese 
Cabbage Drawing



Varieties for Manitoba:
ʻOptiko,ʼ ʻPak Choi,ʼ ʻRyokusai.ʼ

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/crop 

production.html, accessed Feb. 22, 2012).

Spinach (Spinacea oleracea)

Sowing and Reaping:
The first seeds can be planted in early-May after all threats of frost 

are gone. A new row can be put in every few weeks for a regular sup-

ply of fresh greens. The seeds

should be planted half an inch deep and two to four inches apart, with 

one foot between rows. Harvest will begin in early-July and continue 

throughout the Summer until late-September.

Soil, Water, and Sun:
Spinach is a cool season crop that produces best in temperatures 

ranging from five to 24 degrees Celsius, with ideal temperatures 

between 15 and 18 degrees. Highest yields are produced in peat soils, 

but early and late crops prefer sandy loam soils. A pH between 6.0 

and 7.0 is the ideal range for optimum growth, and only part-sun is 

needed to keep the soil temperature down.

Pests and Diseases:
Downy Mildew and the Mosaic Virus can be avoided by growing a 

resistant cultivar and keeping the crop away from potentially infected 

fields. If aphids and Cabbage Looper are a problem, they can only be 

controlled with appropriate insecticides.

Storage:
The entire plant should be cut just above ground level at the coolest 

time in the day, when the plants are dry. It can be kept in the fridge, 

or bagged and frozen. At five degrees Celsius, spinach can be stored 

for 10 to 14 days, with a relative humidity of 95-100%.

Varieties for Manitoba:
ʻBloomsdale,ʼ ʻBordeaux,ʼ ʻCatalina,ʼ ʻRed Cardinal,ʼ ʻRegiment,ʼ ʻSpace,ʼ 

ʻTeton,ʼ ʻTyee.ʼ

Figure 3.9: Spinach 
Drawing
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(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/crop

production.html, accessed Feb. 22, 2012).

Swiss Chard (Beta vulgaris)

Sowing and Reaping:
In mid-May, the seeds can all be planted in one session. They should 

be placed five eighths of an inch deep and spaced 12-20 inches apart, 

with the same distance between rows. The outer leaves can be picked 

throughout the summer for a continuous supply until late-September 

or first frost.

Soil, Water, and Sun: (See Spinach)

Pests and Diseases: (See Spinach)

Storage: 
Swiss Chard should be cut down to three quarters of an inch above 

soil level, and can be blanched and frozen for up to one year. It can 

also be stored for up to two weeks at one to four degrees Celsius, 

with a relative humidity of 90-95%.

Varieties for Manitoba:
ʻBright Lites,ʼ ʻFordhook Giant,ʼ ʻOriole Orange,ʼ ʻPerpetual,ʼ ʻPink,ʼ 

ʻRainbow,ʼ ʻRuby Red,ʼ ʻSilver Giant.ʼ

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/crop 

production.html, accessed Feb. 22, 2012).

Figure 3.10: Swiss Chard 
Drawing
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3.4 Seed and Fruit Crops

Bush Beans (Phaseolus vulgaris)

Sowing and Reaping:
Bush Beans can be planted in late-May when any threat of frost is 

gone. The seeds should be placed three quarters of an inch deep and 

two inches apart, with one foot between rows. Picking can start every 

few days in mid-July when the Beans are at least four inches long, 

and continue until early-September.

Soil, Water, and Sun:
Bush Beans prefer rich, moisture-retentive soil with plenty of added 

compost, which assists their ability to fix nitrogen, along with 

Rhizobium seed treatments. Regular watering is required for the bud 

to harvest stage, and one to one-and-a-half inches is required each 

week during this period for optimum yields. Full sun is preferred for 

optimum yields.

Pests and Diseases:
Pythium damping-off and Phytophthora Root rot is most likely to 

affect Bush Beans during warm, wet weather. They can be avoided 

by rotating with non-leguminous crops. The Common Mosaic and Bean 

Yellow Mosaic Viruses, spread primarily by aphids, can overwinter in 

forage legume and sweet clover fields. Therefore, they can be avoided 

by ensuring that Bush Beans are not placed adjacent to hayfields.

Storage:
Excess Beans that are not to be used immediately can be dried, 

shelled and stored in an airtight container for a few months. The rest 

can be blanched and frozen for up to one year.

Varieties for Manitoba:
ʻAppaloosa,ʼ ʻArikara Yellow,ʼ ʻBlue Jay,ʼ ʻBumble Bee,ʼ ʻCalypso,ʼ 

ʻCannellini,ʼ ʻDapple Grey,ʼ ʻDragonʼs Tongue,ʼ ʻDutch Brown,ʼ ʻDwarf 

American,ʼ ʻEtna,ʼ ʻGolden Wax,ʼ ʻGreen Flageolet,ʼ ʻHenderson,ʼ ʻIreland 

Creek Annie,ʼ ʻJacobʼs Cattle Gold,ʼ ʻLina Siscoʼs Bird Egg,ʼ ʻLittlefield 

Special,ʼ ʻMagpie,ʼ ʻMaine,ʼ ʻMolasses Face,ʼ ʻOrca,ʼ ʻPainted Pony,ʼ 

ʻPurple Tee Pee,ʼ ʻRed Peanut,ʼ ʻRoyal Bergundy,ʼ ʻSpeckled Bay,ʼ

Figure 3.11: Bush Beans 
Drawing
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ʻStringless Green Pod,ʼ ʻTongue of Fire,ʼ ʻWhite Horticultural.ʼ

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/crop 

production.html, accessed Feb. 22, 2012).

Dry Peas (Pisum sativum)

Sowing and Reaping:
Dry Peas should be planted along supports for climbing every two 

weeks in early-May. They should be placed one inch deep and spaced 

two to four inches apart, with three to six inches between rows. The 

Peas can be picked every few days starting in mid-July and continue 

into the Fall until first frost.

Soil, Water, and Sun:
Peas are a cool season crop and are well suited to Manitobaʼs climate, 

growing well in a wide range of well drained mineral soils. They require 

a steady amount of water, especially on hot, dry Summer days. Full 

sun along with the watering is also preferred for optimum growth.

Pests and Diseases:
Root rot, damping-off, and wilt can be avoided by using a four-year 

rotation on well drained fields with minimal soil compaction. The fields 

should be tilled after harvest, and a green manure crop such as oats 

or fall rye should be planted. Powdery Mildew can cause small spots 

to appear and turn into grey powdery areas that can infect the entire 

plant. Resistant pea varieties should be used, and continual watering 

can prevent late season epidemics. The Pea Aphid can be kept away 

by avoiding planting adjacent to Clover or Alfalfa fields.

Storage:
Peas can be dried and stored at under 16% moisture in aerated bins 

to avoid splitting and cracking. They can also be blanched and frozen 

for as long as needed.

Varieties for Manitoba:
ʻAlaska,ʼ ʻAsparagus,ʼ ʻAustrian Winter,ʼ ʻCarlin,ʼ ʻCarterʼs 

Daisy,ʼ ʻChampion of England,ʼ ʻGreen Arrow,ʼ ʻHarrisonʼs Glory,ʼ 

ʻHomesteader,ʼ ʻKing Tut,ʼ ʻKnight,ʼ ʻLarge Manitoba,ʼ ʻLittle Marvel,ʼ 

ʻMummy White,ʼ ʻNori,ʼ ʻSuttonʼs Harbinger,ʼ ʻTom Thumb,ʼ ʻTriple

Figure 3.12: Dry Peas 
Drawing
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Treat.’

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/

cropproduction.html, accessed Feb. 22, 2012).

Squash (Cucurbita moschata)

Sowing and Reaping:
Squash should be planted in late May when all threat of frost is gone. 

The seeds should be placed one inch deep and spaced six inches 

apart, with 40 inches between rows. Harvest will begin when the fruit 

is ripe in early September and continue into the Fall.

Soil, Water, and Sun:
Squash will grow successfully on a wide range of well drained soils.

One inch of water is needed immediately after seeding or 

transplanting, followed by steady watering in the mornings throughout 

the growing season. Part shade is preferred, which can be achieved 

with companion planting, such as growing between corn plots or 

alongside a large hedge.  

Pests & Diseases:
Treated seed will prevent damping-off, blight and seed decay. Angular 

Leaf Spot can only be completely controlled with fungicides. Scab is 

a threat during cool weather conditions, and cannot be completely 

controlled, but  resistant varieties can be used with crop rotation away 

from vine crops. Powdery Mildew may appear in late-July and can only 

be controlled with fungicides, bactericides, and resistant varieties. 

Squash Bug overwinters as an adult in sheltered areas, and can be 

controlled with crop rotation and field sanitation.

Storage:
After harvest, Squash should be cured for 10-20 days at 24-27 

degrees Celsius to improve eating quality. After that, it can be stored 

for up to six months at 10-15 degrees Celsius with a relative humidity 

of 50-70%.

Varieties for Manitoba: 
ʻArikara,ʼ ʻBanana Pink Jumbo,ʼ ʻBlue Bullet Hubbard,ʼ ʻBlue Hubbard,ʼ 

ʻBush Buttercup,ʼ ʻBush Delicata,ʼ ʻGolden Delicious,ʼ ʻGolden Hubbard,ʼ

Figure 3.13: Squash 
Drawing
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ʻHooligan Squash,ʼ ʻKikuza,ʼ ʻKuri Red,ʼ ʻLittle Gem,ʼ ʻMarina de 

Chioggia,ʼ ʻMini Red Turban,ʼ ʻQueensland Blue,ʼ ʻRed Warty Thing,ʼ 

ʻSilver Edged,ʼ ʻSugar Loaf,ʼ ʻSweet Dumpling,ʼ ʻTriamble,ʼ ʻTurkʼs Cap,ʼ 

ʻWhite Acorn.ʼ

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/crop-

production.html, accessed Feb. 22, 2012).

Pumpkin (Cucurbita maxima)

Sowing and Reaping:
Pumpkins should be planted in late-May when all threat of frost is 

gone. The seeds should be placed one inch deep and spaced six inches 

apart, with 40 inches between rows. Harvest will start around early 

September when the Pumpkins are bright orange and the vines are 

drying up.

Soil, Water, and Sun:
Pumpkins will grow successfully in a wide range of well drained soils. 

Steady watering in the morning is required throughout the growing 

season. One inch of water is needed immediately after seeding or 

transplanting. They need full sun, about six hours of direct sunlight a 

day.

Pests and Diseases: (see Squash)
Storage: (see Squash)

Varieties for Manitoba:
ʻAmish Pie,ʼ ʻAppala-chian,ʼ ʻAtlantic Giant,ʼ ʻBaby Boo,ʼ ʻCheyenne 

Bush,ʼ ʻFairy Tale,ʼ ʻFortna White,ʼ ʻJack-Be- Little,ʼ ʻKakai,ʼ ʻLady 

Godiva,ʼ ʻLong Island Cheese,ʼ ʻLumina,ʼ ʻSpookie,ʼ ʻStyrian,ʼ ʻSugar or 

Pie,ʼ ʻTonda Padana,ʼ ʻWee-Be- Little,ʼ ʻWinter Luxury Pie,ʼ ʻWolf.ʼ

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/crop-

production.html, accessed Feb. 22, 2012).

Figure 3.14: Pumpkin 
Drawing
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Cucumber (Cucumis sativus)

Sowing and Reaping:
Planting should wait until late-May when all threat of frost is gone. The 

seeds should be placed one inch deep and spaced six inches apart, 

with four to six inches between rows. The Cucumbers will be ready for 

harvest any time from early-August to late- September.

Soil, Water, and Sun:
Cucumbers are frost sensitive, and should be planted when the soil 

temperature is 16 degrees Celsius or higher. They produce well on 

a wide range of well drained soils, but yields are highest on heavier 

soils such as loam or clay, with plenty of organic matter. One inch of 

water is needed immediately after seeding or transplanting, and steady 

watering in the morning along with full sun is required throughout the 

growing season for optimum growth. 

Pests & Diseases:
Damping-off, blight and seed decay can be prevented with thiriam-

treated seed and sterile soils if starting seedlings indoors. Bacterial 

Wilt overwinters in Cucumber Beetles and moves through the vascular 

system of the plants. There is no effective treatment, and the beetles 

can only be controlled with insecticides. Scab is a threat during cool 

weather conditions, and cannot be completely controlled, but resistant 

varieties can be used with a two-year rotation away from vine crops. 

Powdery Mildew appears in late- July and can be kept at bay with the 

use of resistant varieties. Seed Corn Maggot and Wireworm lay their 

eggs in the spring, and fields with high moisture levels or where

manure has been recently applied are targets for egg- laying. Two-

Spotted Spider Mites move into crops from grassy fields, and a border 

spray can provide sufficient control if needed.

Storage:
Cucumbers should be stored at seven to ten degrees Celsius with a 

relative humidity of 95%, and will only stay fresh for up to one week 

in the fridge.

Varieties for Manitoba:

Figure 3.15: Cucumber 
Drawing
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ʻArmenian,ʼ ʻBoothby Blond,ʼ ʻBurpless,ʼ ʻBush Pickle,ʼ ʻBushy,ʼ ʻChinese 

Yellow,ʼʻCool Breeze,ʼ ʻCrystal Apple,ʼ ʻDelikatesse,ʼ ʻDouble Yield,ʼ 

ʻDragonʼs Egg,ʼ ʻEarly Green Clusterʼ ʻEarly Russian,ʼ ʻEdmonson,ʼ 

ʻEnglish Telegraph,ʼ ʻEphraim Hall,ʼ ʻErnest Family,ʼ ʻHanging Basket,ʼ 

ʻHomemade Pickles,ʼ ʻHorace Boyette Burpless,ʼ ʻJapanese Climbing,ʼ 

ʻJapanese Long,ʼ ʻLong Green Improved,ʼ ʻLyaluk,ʼ ʻMorden Early,ʼ 

ʻMuncher,ʼ ʻNorthern Pickling,ʼ ʻParada,ʼ ʻPot Luck,ʼ ʻSushyk,ʼ ʻTasty 

Jade.’

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/

cropproduction.html, accessed Feb. 22, 2012).

Corn (Zea Mays)

Sowing and Reaping:
Corn should be planted in late May when all threat of frost is gone. 

The seeds should be placed one inch deep and spaced 14 inches 

apart, with 14 inches between rows. It will be ready for harvest 

once the silk has turned brown, which is late August through to late 

September.

Soil, Water, and Sun:
Late varieties will produce good yields in well drained soils with plenty 

of organic matter, and early varieties will produce well on lighter sandy 

loam soils. Steady watering in the late afternoon is needed throughout 

the entire growing season, along with full sun.

Pests and Diseases:
Leaf blight, stalk rot and ear rot can be prevented with the 

maintenance of balanced soil, and a three year crop rotation with 

cover crops other than cereals and grasses. The spreading of Smut 

can be prevented by cutting off and destroying Smut balls before 

they open, and by following a two-year crop rotation. Rust is a fungal 

disease that is only noticeable at the end of the summer when the 

weather is cooler and there are overnight dews, and can be controlled 

by using resistant varieties. Seed Corn Maggot and Wireworms are 

attracted to rotting manure and other organic matter. Losses can be 

reduced by promoting rapid germination. European Corn Borer is a
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major pest of corn in Manitoba, and can be controlled by inspection.

Storage:
Harvested Corn must be cooled rapidly to maintain quality, and can be 

stored for up to two weeks at zero degrees Celsius, with a relative 

humidity of 90-100%. The kernels can also be frozen for up to eight 

months.

Varieties for Manitoba:
ʻBlack Aztec,ʼ ʻBloody Buster,ʼ ʻCanadian Early Super-Sweet,ʼ ʻChires 

Baby Corn,ʼ ʻCountry Gentleman,ʼ ʻDelight Sweet,ʼ ʻEarth Tones Dent,ʼ 

ʻGolden Bantam,ʼ ʻHoney and Cream Bi- Color,ʼ ʻKandy Korn,ʼ ʻLuther 

Hill,ʼ ʻMixed Colours Broom,ʼ ʻNorthern Extra Super Sweet,ʼ ʻNothstine 

Dent,ʼ ʻOrchard Baby Sweet,ʼ ʻSimonet,ʼ ʻStowellʼs Evergreen,ʼ ʻTom 

Thumb Popcorn.ʼ

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/crop-

production.html, accessed Feb. 22, 2012).
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Tomato (Solanum lycopersicum)

Sowing and Reaping:
Tomatoes need a longer season than is normally possible outdoors in 

Manitoba. Seedlings can be started indoors in early April, and planted 

outside in late May when all threat of frost is gone. The seeds should 

be a quarter of an inch deep and spaced 17-23 inches apart, with 40 

inches between rows. The fruit will be ready for harvest from

early-August to mid-September.

Soil, Water, and Sun:
Tomatoes will produce good yields on a wide range of well drained 

soils with plenty of organic matter and a pH of 5.5 to 7.5. On sandy 

loam soils they will need one inch of water each week, but the amount 

of water to be applied depends on the amount of rainfall and available 

soil moisture. They need full sun exposure, six to eight hours per day, 

for optimum fruit production.

Pests and Diseases:
Bacterial Spot cannot be completely controlled with spraying, but most 

effective results are made with early applications, before disease is 

Figure 3.17: Tomato 
Drawing



observed. Bacterial Canker and Bacterial Speck thrive in warm, wet 

conditions, and can spread through the soil causing blight symptoms. It 

is usually not possible to control these diseases after they are found,

so precautions such as avoiding the fields when wet and washing 

machinery with a high pressure hose, should be taken for prevention. 

Late blight (usually a threat mid-to-late season) is one of the biggest 

disease problems in Manitoba and has the potential to cause large 

losses if not detected early by regular field scouting. If detected, it 

can be best controlled with a fungicide that protects foliage, especially 

during wet conditions. Anthracnose is also a serious disease for 

Tomatoes, and can cause severe fruit losses. Well-timed fungicide 

applications when the fruit is small are effective for reducing losses. 

Cutworms are problematic later in the season. They clip off plants at 

the soil level and reduce yields, and can only be prevented by close 

inspection.

Storage:
If picked at the end of the season and some Tomatoes have not 

yet fully ripened, they can be stored for over a week on a sunny 

windowsill, or in a paper bag with a banana. They can also be canned, 

frozen, or dried for sauces and salads, lasting for up to one year.

Varieties for Manitoba:
ʻAussie,ʼ ʻBali,ʼ ʻBear Claw,ʼ ʻBeefsteak,ʼ ʻBrag,ʼ ʻBrandywine Red,ʼ 

ʻCabot,ʼ ʻCelebrity,ʼ ʻCeylon,ʼ ʻCluster- mato,ʼ ʻDuchess,ʼ ʻElfin,ʼ 

ʻGoliath,ʼ ʻGregori Altai,ʼ ʻImposter,ʼ ʻJersey Giant,ʼ ʻLong Tom,ʼ 

ʻMagnum,ʼ ʻMonix,ʼ ʻOld Brooks,ʼ ʻOrange King,ʼ ʻPearson,ʼ ʻPolar 

Star,ʼ ʻRed Fig,ʼ ʻRoma,ʼ ʻRutgers,ʼ ʻSlava,ʼ ʻSprite,ʼ ʻSuper Fantastic,ʼ 

ʻZogolla.ʼ

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/

cropproduction.html, accessed Feb. 22, 2012).
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3.5 Stem & Flower Crops

Broccoli (Brassica oleracea)

Sowing and Reaping:
Planting should take place in mid-May. The seeds should be placed half 

an inch deep and spaced 16-24 inches apart, with the same spacing 

between each row. The broccoli will be ready for harvest starting in 

mid-August and continuing until the flowers open.

Soil, Water, and Sun:
Broccoli should be grown in fertile, well drained soils. It requires even 

watering to keep the soil moist, and prefers full sun for optimum head 

size.  

Pests and Diseases:
Clubroot is occasionally a problem, and can become more frequent 

if a four-year crop rotation is not followed. It causes swollen roots 

and wilting plants. All Brassicas should be avoided including canola 

and mustard, and all harvesting equipment must be kept clean. Wet, 

poorly drained, and diseased soils should be avoided. Damping off and 

Wirestem can be prevented by delaying planting to avoid cold, moist 

soils. Seedlings should be spaced to allow for proper air circulation 

around the plants. Root Maggots can be controlled with seed 

treatment, high soil temperatures, low soil moisture, natural predators, 

crop rotation and field sanitation.

Storage:
After harvest, the plants should be cleaned with a mix of vinegar and 

warm water, and can be stored in a refrigerator for two weeks, but 

can also be blanched and frozen for longer storage.

Varieties for Manitoba:
ʻArcadia,ʼ ʻCaptain,ʼ ʻCoronado Crown,ʼ ʻEarly Dividend,ʼ ʻEarly Green 

Sprouting,ʼ ʻEmerald Crown,ʼ ʻEureka,ʼ ʻEverest,ʼ ʻGoliath,ʼ ʻGreen 

Belt,ʼ ʻGreen Magic,ʼ ʻIronman,ʼ ʻItalian Sprouting,ʼ ʻMajor,ʼ ʻMarathon,ʼ 

ʻPatriot,ʼ ʻPatron.ʼ

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/

cropproduction.html, accessed Feb. 22, 2012).

Figure 3.18: Broccoli 
Drawing
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Cauliflower (Brassica oleracea botrytis)

Sowing and Reaping:
Planting should take place as soon as the threat of frost is gone in 

early May. The seeds should be placed half an inch deep and spaced 

16 inches apart, with 34 inches between rows. Cauliflower will be 

ready for harvest starting in mid-August, and it will continue until the 

flowers go to seed.

Soil, Water, and Sun: (See Broccoli)
Pests and Diseases: (See Broccoli)

Storage:
Cauliflower must be cleaned with a mix of vinegar and warm water, 

and can be kept in a cool, dark place for up to one week. For a much 

longer storage time, but less quality, they can be cut up into pieces 

and frozen.

Varieties For Manitoba:
ʻBrocoverde,ʼ ʻCheddar,ʼ ʻEarly Snowball,ʼ ʻMinuteman,ʼ ʻPurple Cape,ʼ 

ʻPurple of Sicily,ʼ ʻSerrano,ʼ ʻShasta.ʼ

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/crop 

production.html, accessed Feb. 22, 2012).

Asparagus (Asparagus officinalis)

Sowing and Reaping:
Planting can take place in mid-May. The seeds should be placed four 

inches deep and spaced 18 inches apart, with 36 inches between 

rows. Asparagus is a perennial in Maniotba and it needs the first 

season to bulk up, and will be ready for harvest the next spring once 

the spears are four inches tall.

Soil, Water, and Sun:
Asparagus plants are perennial and should be kept in a permanent 

location. The soil should be well cultivated, free from weeds, and 

enriched with well rotted compost. The plants must be well watered all 

season, and left to bulk up the first year without any harvesting. They 

can tolerate short term flooding conditions in the spring before they 

Figure 3.19 Cauliflower 
Drawing
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come up, and require full sun for resilience and optimum yields.

Pests and Diseases:
These plants only succumb to one pest, the Asparagus Beetle, which 

can cover the spears in early spring. The easiest way to control them 

is to pick them off as they appear, and harvest all spears in the 

second year, leaving none for the Beetles.

Storage:
The spears should be cut off one to two inches below the soil. 

Asparagus does not keep in a refrigerator for more than a few weeks, 

but can be blanched and frozen for long term storage.

Varieties for Manitoba:
ʻJersey Giant,ʼ ʻJersey Knight,ʼ ʻJersey Supreme,ʼ ʻMary Washington,ʼ 

ʻPurple Passion.ʼ

(Gianfrancesco, 2011), (http://www.gov.mb.ca/agriculture/crops/

cropproduction.html, accessed Feb. 22, 2012).
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3.6 Tree Fruit

Pear (Pyrus ussuriensis)

Characteristics:
Hardy Pear trees are self-pollinating and show off a cloud of white 

flowers in spring. The fruit has the shape of a small gourd, and the 

tree has dark green glossy foliage, which turns burgundy in the Fall. 

They can reach 25-30 feet in height and 20 feet in width. The fruit 

need to be thinned starting in early-July, and they can be stored in a 

cold cellar at five degrees Celsius for up to two months.

Climate and soil:
Only the two varieties listed are hardy enough for Manitobaʼs climate. 

They require full sun, and do best in average to evenly moist 

conditions, but will not tolerate standing water. They are also tolerant 

of urban pollution.

Pests and Diseases:
The varieties chosen are resistant to Fireblight, but are can be 

susceptible to chlorosis (yellowing) in alkaline soils. This can be 

prevented with the addition of peat moss or granular iron chelate to 

make the basic soil more acidic.

Varieties For Manitoba:
ʻEarly Goldʼ and ʻGolden Spice.ʼ

(Gianfrancesco, 2011).

Plum (Prunus ʻPembina’)

Characteristics:
Plums put on a display of showy fragrant white flowers in Spring. The 

fruit have a round shape, and the tree has dark green pointed leaves 

that turn yellow in the Fall. They can reach 20 feet in height and 

width. The juicy dark red fruit can be picked

starting in mid-August, and used for fresh eating, jams, jellies, and 

cooking.

Climate and Soil:
The one hardy Manitoba variety chosen requires a pollinator tree, full

Figure 3.21: Pear Drawing
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sun and well-drained, evenly moist soil. They are also tolerant of urban 

pollution.

Pests and Diseases:
Brown Rot is a fungal disease that can infect plums. The diseased fruit 

and twigs should be removed, and the area under the tree kept clean 

for the rest of the growing season to stop the disease from spreading. 

The trees should be protected from late frosts, which can cause a loss 

of fruit. The branches should be thinned and staked for support if they 

are too heavy with fruit.

Varieties for Manitoba:
ʻPembina’

(Gianfrancesco, 2011).

Cherry (Prunus cerasus, tomentosa, and kerrasis)

Characteristics:
These self-pollinating, multi-stemmed, and compact trees put on a 

display of showy fragrant white flowers followed by bright red sour 

Cherries in late July. They have an oval shape with dark green pointed 

leaves, which turn orange in the fall. They have low canopies that can 

reach 15 feet in height and 10 feet in width. The fruit can be

used for fresh eating, jams, jellies, wine-making, baking and cooking.

Climate and Soil:
The small hardy Manitoba varieties chosen require full sun and do 

best in average to evenly moist soil conditions, but will not tolerate 

standing water. They are also highly tolerant of urban pollution.

Pests and Diseases:
Birds are the biggest threat to cherries, and can be kept away by 

draping a floating row cover over the trees while they are small. Fruit 

may crack and fall as a result of hot weather if resistant varieties are 

not used. See Plums for preventative measures for Brown rot.

Varieties for Manitoba:
ʻEvans,ʼ ʻJuliet,ʼ ʻNanking,ʼ ʻRomeo.ʼ

(Gianfrancesco, 2011).

Figure 3.23 Cherry 
Drawing



Apple (Malus pumila)

Characteristics:
These productive Apple and Crab-Apple varieties put on a display 

of showy lightly scented white flowers followed by showy fruit (red, 

orange, yellow or green in colour), in early September. The trees have 

a rounded shape with dark green pointed leaves, which turn yellow in 

the Fall. They can reach 20 feet in height and width. The fruit can 

be stored on trays and used for fresh eating, baking pies, and making 

Apple sauce and juice.

Climate and Soil:
Small hardy Manitoba varieties require full sun and do best in evenly 

moist soil conditions, but will not tolerate standing water. They are 

also highly tolerant of urban pollution.

Pests and Diseases:
Caterpillars, Apple Maggots and Moths can cause damage to the tree’s 

leaves, but they can be controlled with traps and spray. Powdery 

Mildew can be prevented by keeping the trees well pruned and 

watered. Fireblight can be prevented by pruning and the destruction of 

diseased branches. Cedar Apple Rust can be a problem, but resistant 

varieties are available.

Varieties for Manitoba:
ʻBattleford,ʼ ʻGoodland,ʼ ʻHoneycrisp,ʼ ʻParkland,ʼ ʻPrairie Magic,ʼ ʻRescue 

Apple-Crab.ʼ

(Gianfrancesco, 2011).
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Figure: 3.24: Apple 
Drawing



3.7 Soft Fruit

Strawberry (Fragaria)

Characteristics:
These perennials will grow for up to five years, and are one of the 

easiest fruits to grow, displaying small white flowers followed by 

bright red berries in late June. They will creep along the ground if 

given the space, and have bright green serrated leaves.The fruit can 

be eaten fresh, cooled, frozen, boiled for jams and jellies, or used for 

baking pies.

Climate and Soil:
Strawberries grow best in dry, shady locations, and are particular 

about their soils. They prefer perfect loams with plenty of organic 

matter. Straw can be used underneath the plants to keep the berries 

from touching the soil and rotting.

Pests and Diseases:
Strong growth can be encouraged by keeping the soil weed-free, 

fertile and water-retentive, which will help keep the plants healthy. 

Organic slug pellets and pesticide will control slugs and aphids. Vine 

weevil can eat through the roots, but a nematode biological control 

can be used if they are a problem. Red Stele is a common fungal 

disease with Strawberries. It can only be prevented by using resistant 

varieties.

Varieties for Manitoba:
ʻAnnapolis,ʼ ʻBounty,ʼ ʻBrunswick,ʼ ʻCabot,ʼ ʻCavendish,ʼ ʻEvangeline,ʼ 

ʻJewel,ʼ ʻKent,ʼ ʻMira,ʼ ʻSapphire,ʼ ʻSerenity,ʼ ʻSparkle,ʼ ʻtribute.ʼ

(Gianfrancesco, 2011).

Raspberry (Rubus)

Characteristics:
These hardy shrubs produce deep red berries in late August. They 

have fuzzy green leaves with no significant fall colour. They will get 

at least five feet tall and four feet wide. The fruit can be eaten fresh, 

cooled, frozen, boiled for jams and jellies, or used for baking pies.
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Figure 3.25 Strawberry 
Drawing 

Figure 3.26: Raspberry 
Drawing 
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Climate and Soil:
These self-pollinating plants will grow best in a dry, shady location, and are 

particular about their soils. They prefer perfect loams with plenty of organic 

matter. String can be used to hold the plants up if the berries are touching 

the soil, which can cause rot.

Pests and Diseases:
Cane Spot and Spur Blight are fungal disease that affect Raspberry 

canes, and the easiest way to control them is to cut the old canes 

down to the base each year, and destroy the diseased ones. The Cane 

Borer Beetle lays its eggs at the tops of new canes, making them wilt. 

Any wilted canes should be removed as soon as they are noticed.

Varieties for Manitoba:
ʻBoyne,ʼ ʻDouble Delight,ʼ ʻRed River.ʼ

(Gianfrancesco, 2011).

Black Currant (Ribes nigrum)

Characteristics:
These hardy shrubs produce black berries in late July. They have 

glossy green leaves that turn orange in the Fall. They grow at least 

four feet tall and wide. The fruit can be eaten fresh, cooled, frozen, 

boiled for jams and jellies, or used for baking pies.

Climate and Soil:
They will grow best in full sun or part shade, thriving in most soils, as 

long as they have plenty of organic matter. An annual prune will keep 

the shrubs from getting too messy and overgrown, and will allow them 

to produce more fruit.

Pests and Diseases:
Black Currants are generally trouble free, but Downy Mildew can 

sometimes be a problem if resistant varieties are not used. If they are 

affected by Reversion disease caused by mites (buds become round 

and swollen), they must be removed and replaced.

Varieties for Manitoba:
ʻBen Sarek.’

Figure 3.27: Black 
Currant Drawing 
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(Gianfrancesco, 2011).

Blueberry (Vaccinium corybosum)

Characteristics:
These hardy shrubs produce dull blue berries in late-July. They have 

bright green leaves that turn yellow in Fall. The shrubs will get at 

least three feet tall and wide. The fruit can be eaten fresh, cooled, 

frozen, or used for baking pies.

Climate and Soil:
These small shrubs will grow well in full sun or part shade, and they 

require acidic loam soils with a pH below 6.0. This can be achieved 

by adding peat moss to the soil, or by planting near any type of 

coniferous trees or shrubs. Annual pruning is needed to keep the 

shrubs neat, compact and productive.

Pests and Diseases:
Blueberries are generally trouble free, and need only to be protected 

from birds which steal the berries.

Varieties for Manitoba:
ʻNorthblue,ʼ ʻNorthsky,ʼ ʻPolaris.ʼ

(Gianfrancesco, 2011).

Grapes (Vitis vinifera)

Characteristics:
These vines produce dark blue or lime green grapes in late July. They 

have large-lobed light green leaves that turn yellow in fall. They can 

grow up to 20 feet long and two feet wide. The fruit can be eaten 

fresh, cooled, or boiled for jams and jellies.

Climate and Soil:
Grape vines will grow best in full sun, and average to moist loam 

soils. They should be pruned as desired in the Spring and/or the Fall, 

but will continue to grow and produce well if there is a large enough 

trellis, fence or tree to support them.

Pests and Diseases:

Figure 3.28: Blueberry 
Drawing 

Figure 3.29: Grape 
Drawing 
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Grape Berry Moth and Japanese Beetles can be a problem. The larvae 

can overwinter, so it is important to clean up all leaves and debris 

in the Fall. If affected, the pests can be controlled with biological 

controls. See Plums for Black Rot preventative measures.

Varieties for Manitoba:
ʻBeta,ʼ ʻPrairie Star,ʼ ʻValiant.ʼ

(Gianfrancesco, 2011).

Rhubarb (Rheum rhabarbarum)

Characteristics:
These perennials will produce red stalks that can be picked starting 

in late June during their second year. Their large bright green leaves 

can grow to be five feet tall and four feet wide. The sour fruit can be 

eaten fresh, baked in pies, or boiled for jam. 

Climate and Soil:
This hardy plant is easy to grow, and will do best in full sun to partial 

shade. It will thrive in average to moist loam soils, and is highly 

tolerant of urban pollution.

Pests and Diseases:
Rhubarb is generally trouble free, but may be weakened by viruses as 

it ages. It is best to replace the plants after ten years if they begin to 

become less productive.

Varieties for Manitoba:
ʻCherry Giant,ʼ ʻValentine,ʼ ʻVictoria.ʼ

(Gianfrancesco, 2011).

Figure 3.30: Rhubarb 
Drawing 
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Figure 3.31: Tapped 
Maple Tree Drawing

3.8 Maple Syrup

 Producing syrup from Maple sap is one of the oldest 

agricultural practices in Canada. Quebec is the largest and best known 

producer in the country, but high quality maple syrup can also be 

easily produced (with a higher sap to syrup ratio due to climate) in 

Manitoba. Sugar Maples (Acer saccharum) are the most popular tree 

used for syrup production, but they do not overwinter in southern 

Manitoba’s climate, which is in USDA Zone Three. However, the tree 

proposed most often in this Practicum, the Manitoba Maple (Acer 

negundo), is native to the province and can produce an excellent 

Maple syrup if harvested, boiled and filtered correctly.

Equipment:
  A drill and 7/16” bit.

  A tap (spout/spile/spigot), and pail for each hole

  Plastic pails or trash cans for sap storage

  A mesh screen or cheesecloth for filtering raw sap

  A large stainless steel pot for boiling sap 

  Wool or orlon filters for hot finished syrup

  Storage structures and bins for finished sap (sugar shack)

Tapping:
Trees to be tapped should have a large healthy crown and be at least 

eight inches in diameter at roughly shoulder height from the ground. 

Trees that are 20 inches or more in diameter can produce enough sap 

for a second tap. They should be tapped in early spring just before 

the first flows, (late March to early April depending on the season). A 

sound wooden spot should be selected for tapping, dead branches and 

knots should be avoided. the hole should be drilled two inches deep 

at a slight upward slant to allow the flow of sap and water though 

the hole. A tap is then inserted by tapping lightly into the hole, and a 

covered pail is attached to the tap for sap collection.

Collecting Sap:
Sap flow from Maple trees will not happen every day during the 

tapping season, and will vary from day to day. The ideal days are 

warm, with the temperature dropping below zero on the previous
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night. A single taphole can produce up to 10 litres of sap per day 

at maximum flow. The sap period can be as short as a few days or 

can last for up to three weeks or more. During low temperatures sap 

may be kept for two to four days without reducing its quality. Sap 

collection should be discontinued when the buds start to swell on the 

trees, giving the syrup an off taste.

Making Syrup:
The process of making syrup consists of evaporating most of the 

water out of the sap, leaving the sugar and Maple flavour behind. The 

heat is what gives the Maple syrup its desirable characteristic colour 

and flavour. The amount of sap required to produce one litre of syrup 

depends on the sugar concentration. Sap from Manitoba Maples varies 

from one to two percent or more. At two percent, 43 litres of sap 

is required to produce one litre of finished syrup. Boiling should be 

done outside or in a well ventilated area to allow large amounts of 

steam to escape. The surface of the boiling liquid should be skimmed 

occasionally to remove foam and other unwanted materials. The batch 

boiling process is commonly used for smaller operations, such as the 

proposed operation for this Practicum. The sap should be strained 

through a cheesecloth or fine mesh screen to fill the boiling pan. It 

should be boiled off as fast as possible. When a suitable amount of 

concentrated sap has been produced, it is ready to be finished off to 

make the final syrup.

Filtering and Packaging:
The concentrated sap should be poured while it is hot through a 

wool or orlon filter to remove suspended particles, such as sugar 

and sand. The syrup should then be packaged at a temperature from 

85 to 88 degrees Celcius, so the heat will sterilize the container. 

Once the containers are filled and capped, they should be placed 

to the side so the syrup can sterilize the cap, and should then 

be stored in a cool, dry place. The average Manitoba Maple will 

produce 15-20 litres of sap, which will make between a third and 

a half litre of finished syrup, depending on the season. (Agriculture 

and Agri-Food Canada. http://www4.agr.gc.ca/AAFC-AAC/display-

afficherdo?id=1199737719957&lang= eng, (accessed Oct. 14, 2012).



Figure 3.32: Wild Rice 
Drawing

3.9 Wild Rice
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Characteristics:
Wild Rice is an annual aquatic grass native to North America, and can 

be found in shallow water along the shores of rivers, streams and 

lakes where the current is slow and constant. It is the only cereal crop 

native to Canada, and also the only wild grass that grows from seed 

each year and can produce a grain large enough to be used to feed 

humans. Surprisingly, it is not a true member of the rice family, and 

is vulnerable to a variety of problems, such as: aquatic plant life that 

can cut off its sunlight, and insects/wildlife that eat it as a nutritious, 

energy-packed food source. The long, warm summer days and 

abundance of water bodies in Manitoba provide ideal growing conditions 

for long grain Wild Rice. Sunlight, essential to its growth, is in abundant 

supply during the growing season, when Manitoba receives up to 16 

hours of sun each day. The lakes, streams and rivers located in the 

current Wild Rice production areas are generally free from herbicides, 

pesticides and other chemicals, in order to provide excellent growing 

conditions. It is also susceptible to water level fluctuations and changes 

in current and water chemistry, which can be regulated. The two most 

common ways that Manitoba Wild Rice can be cultivated are: harvested 

from natural bodies of water (lakes and rivers), or paddy-grown, 

engineered paddies with controlled water levels, currents, and filters. 

The latter method would clearly work better in Ste. Agathe, since the 

river water is not particularly clean or slow moving, especially during 

flood season. The Wild Rice currently produced in Manitoba is known 

as Canadian Lake Wild Rice, and is grown east of Lake Winnipeg in the 

Whiteshell Provincial Park, and in northwest Manitoba around The Pas 

and Flin Flon.

Processing and Trade:
Manitoba Wild Rice producers annually harvest, process and package 

their production locally. When harvested, the Rice will contain 40 to 

60 percent moisture, which means it must go through a curing and 

parching process before packaging. The curing process allows the 

immature grains to ripen and changes the grain from soft to hard. It is
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at this stage when the grains start to have the characteristic dark 

colour of wild rice. The parching process is essentially a drying process 

where the Rice is dried to a water content of approximately six to 

eight percent. Once it has cooled, the rice is packaged and ready 

for marketing and distribution. Manitoba’s main export market is the 

United States, but since this Practicum is focusing on growing and 

making local food available to the residents of Ste. Agathe, only what 

is needed to feed the town itself would be cultivated.

(Manitoba Agriculture, Commodities. http://www.gov.mb.ca/trade/

globaltrade/agrifood/ commodity/wild_rice.html  (accessed Oct. 14, 

2012).



3.10 Beekeeping
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Figure 3.33: Honeybee 
Drawing

Honeybees are a great urban or rural gateway farm insect because 

they are fairly easy to take care of and require a small input of work 

for a big output of honey, wax, pollen, and improved pollination for 

surrounding crops within a two to three mile radius. They can also be 

left for weeks at a time without any need for maintenance. 

Equipment Requirements:
  a complete Beehive 

  extra boxes with frames to be added during honey flow

  hive tool

  Beekeeper gloves

  helmet and veil 

  smoker

  Bee packages with drones, worker bees, and a resident queen for    

  each hive

  water source

  extractor

  a legal location to keep bees that is ideally east-facing (full sun for 

  half the day)

Beekeeping Yearly Timeline:
Winter: Order Bees, buy equipment, close up and insulate the hives or 

put them indoors. Feed the Bees sugar water, as they will be out of 

honey stores.

Early-spring: Open the hive when the threat of frost is gone and 

inspect. Eggs and larvae will signify that the queen is alive and well. 

Continue with sugar water feedings until there are enough forage crops 

to start nectar flow.

Late-spring: As the honey boxes fill up, more can be added. Harvest 

can begin anytime from late-June to early-July, depending on the 

season. 

Early Summer: Harvest when the honey flow becomes heavy. Inspect 

the hives once every few weeks to check for and destroy new queen 

cells, which can cause swarming. Adding boxes to create more space 

helps to prevent the need for swarm-queen cells.
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Summer: Harvest honey, check for Ants, and make sure the Bees have 

access to water and shade on hot dry days. 

Late summer: Harvest again if steady flow continues. Mites can be 

treated for by sprinkling powdered sugar in the top of the hives, which 

causes them to drop off the bees and fall down to the screen-bottom 

boards.

Fall: Final honey harvest.

Late Fall: Remove supers and put entrance reducers on the hives, 

since Manitoba has a cold climate. The hives should be surrounded 

with straw bales in cold or windy areas.  

Early winter: Start feeding the Bees sugar water as their honey stores 

run out, which can be infused with spearmint oil to prevent mites.

Bee Basics:
The hive will house three types of Bees: males (drones); infertile 

females (workers); and one fertile female (the queen). The drones 

make up a small number of Bees in the hive, since their only purpose 

is to mate with the queen during the first flight after a virgin queen 

is born. The workers carry out various jobs in the hive that change as 

they age. The first job is to feed the developing Bees, the second is 

honey-making and capping, and the final job is foraging for nectar and 

pollen. The queen’s only job is to lay eggs for the colony.  

Maintaining the Hives:
 The standard Langstroth hive consists of these parts from 

the bottom up: Bottom board, brood chamber, queen excluder, super 

(honey box) with frames, inner cover, and telescoping cover. After 

two to four weeks, the hives should be opened and inspected to make 

sure the queen is laying and honey is being stored. The Beekeeper 

should suit-up and light the smoker, since the bees are defending 

their territory and may sting. The top few frames can be pried up and 

inspected for a circular egg-laying pattern with the hive tool. Dark 

yellow capped cells indicate pupating larvae, and bright dots in the 

comb are pollen stored to feed the young. There may already be some 

honey stored, capped in the upper corner of the brood frames. All 

honey boxes added on top of the two bottom boxes are for personal
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honey use, and a queen excluder (metal fence) can be placed between 

the supers and the brood box to keep the queen from venturing 

upstairs to lay. The hive should only be opened on a warm sunny day 

when most of the Bees are busy foraging and will not be interrupted 

by an intrusion.

Extraction:
An efficient way to harvest the honey is to use an extractor, which 

is a cylindrical machine with baskets for the uncapped frames. It 

comes in various sizes, hand-cranked or electric, and uses centrifugal 

force by spinning to release the honey. To get the frames out of the 

supers, the Beekeeper can either suit up with their smoker, or use a 

Bee escape. This wooden structure fits between the supers and the 

bottom box, and it allows the Bees to descend into the brood box at 

night, and will not let them out until the supers are emptied and it is 

removed. Before placing the frames into an extractor, they must be 

uncapped using these tools: 

  an uncapping knife 

  dish of hot water to clean the knife

  dish towels, disposable bowl to place the wax

  an extractor nearby

  jars and lids for honey

  wire mesh to filter out any remaining wax chunks

Only the frames that are completely capped should be extracted, in 

order to get the most and best quality honey. The frames can go into 

the extractor after the wax has been shaved off with the uncapping 

knife. Once the machine is full, the spinning can begin, and all the 

honey will come out and drip down to the bottom, ready to be filtered 

and put into jars.

(Carpenter; Rosenthal, 2011).



3.11 Chickens & Turkeys

Figure 3.34: Chicken 
Drawing
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There is an abundance of information available about Chickens and 

Turkeys. This section gives only the basic and most important 

guidelines for raising Chickens for eggs and Turkeys for meat.

Chicken Requirements:
  a small, partially shaded coop and yard protected from predators,   

  with at least six feet per bird

  nesting boxes for egg laying (two for five chickens)

  daily feed (corn, soy, grain, mineral pellets)

  scratch (coarsely ground grains for snacking)

  metal feed bins sealed off from the reach of scavengers

  ground-up oyster shells for calcium intake

  grit (pebbles,sand, gravel) for gizzard health

  access to fresh water, grass, weeds, and vegetable scraps

  three inches of straw, sawdust, or dry leaves for nesting box lining

  space to compost old coop bedding

  no access for nearby dogs with killer instincts

  reliable “sitters” to check on the chickens daily when the owners 

  are away

  a plan for humane slaughtering and processing of the birds

Egg Laying and Collection:
Nesting boxes can be made easily from lined wood or plastic produce 

crates, and should be slightly raised on cinder blocks near a dark wall. 

The hens can be encouraged to lay if a fake egg (golf ball or ceramic 

egg), is placed in the boxes. Hens usually lay at the same time every 

morning, and their laying boxes should be placed in a convenient and 

permanent location. To ensure eggs are not broken, they should be 

collected at least every other day, and can be stored outside of a 

refrigerator until their protective coating is removed by washing. 



Figure 3.35: Turkey 
Drawing
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Turkey Requirements:
  a small, partially shaded coop and yard with at least 10 square feet 

  per bird, and a high roosting place for the nights  

  daily feed (soy pellets, corn, minerals, human food scraps)

  straw, leaves or sawdust ground cover for the pens

  metal feed bins sealed off from the reach of scavengers

  access to fresh water, grass, weeds, and vegetable scraps

  space for composting large amounts of turkey poop

  a plan for humane slaughtering and processing of the birds

Harvesting:
Given the small area and population in Ste. Agathe, it would be 

preferable for the birds to be sent to a local slaughterhouse for 

processing. 

(Carpenter; Rosenthal, 2011).



3.12 Goats
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Figure 3.36: Goat
Drawing 

Goats are becoming a popular urban livestock commodity. They were 

once seen as solely rural farm animals. They are both entertaining 

and hard working animals that can be used for milking, meat, hides, 

and natural fertilizer, (Dairy-Goat husbandry would be the focus for 

the purposes of this Practicum). As long as an all-female or castrated 

male herd is kept, they will be fairly quiet, and each would have 

the space requirements of a large dog, without creating any strong 

odours. However, they require a lot more of their owner’s time and 

money than dogs do. Feed is not cheap; they need shots; females 

must be milked and fed twice a day when in milk; their hooves must 

be trimmed regularly; their pens must be mucked out once a week; 

and a breeding buck must be available.

Goat Requirements:
  an outdoor exercise area with at least 100 square feet per goat for  

  dwarf breeds and 200 square feet per Goat for standard breeds

  a mobile shed for shelter during storms

  a permanent structure for sleeping and giving birth

  access to hay bales stored in a dry place

  a feeding shelter that is Goat-accessible

  feed (corn, oats, barley, sunflower seeds)

  minerals (salt, kelp, mineral mix)

  water buckets, refilled daily

  hoof trimmers or pruners

  medicines, supplements, and vaccinations

  copper bolus tablets if copper deficiency is a problem

  fly prevention devices

  climbing structures

  straw or sawdust for ground cover

  compost pile for old bedding and manure

  a milking shelter for use during rain or snow storms

  a milking stanchion and pails

  a straining/pasteurizer device

  a disease-free male goat with strong milk genetics for breeding
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  available vehicles to pick-up and transport supplies

Yearly Timeline:
Early-Spring: if bred in November, kidding will take place in March. 

Horns should be removed from an age of four days to two weeks, and 

CD/T vaccinations should be given from an age of 10 days to two 

weeks. Predatory flies can be introduced to control fly populations.

Spring: At four weeks of age the Kids should be weaned in order to 

start milking their mothers, and the males should be castrated. Hooves 

should be trimmed every six weeks, and CD/T booster shots should be 

given at 10 weeks.

Summer: The mother Goats can continue being milked, and their kids 

can be sold at 12 weeks of age. Predatory flies should be released 

again for population control.

Fall: Breeding time. The does can continue being milked for up to 

three months into their pregnancy.

Winter: Make sure the Goat shelters are dry and draft-free, and give 

the pregnant does a CD/T shot one month before they have kids.

Milking:
Goat milk can be used for drinking and for making cheese and yogurt. 

Milking can take place once a day for less milk and more free time, or 

twice daily (morning and night, with a time separation of 12 hours). 

Basic Milking equipment- Stanchion for Goats to stand on; udder wipes 

(cloth or paper) soaked with soap and water; teat dipping and strip 

cup; stainless steel milk pail and filter with disposable paper liners. 

(Carpenter; Rosenthal, 2011).





4. Where it Could be Grown and Raised
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Introduction

 This chapter combines the vision and site analysis in Chapter Two with the crop and 

livestock characteristics in Chapter Three, by proposing a Framework Design for an alternative 

foodscape in Ste. Agathe. Suitable locations for each chosen crop and livestock group are depicted 

through plans, and then integrated into a Framework Plan that takes into account overlaps and 

presents more practical space requirements for each design element. Three smaller sites are then 

chosen and presented through Layout Plans with a cross-section for each. To conclude the design, 

two proposed perspective views are presented with their respective site photographs (existing 

conditions). They strive to illustrate some of the potential spatial transformations, both aesthtically 

and productively, of the proposed Framework Design Plan.
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Figure 4.1: Land Suitability Plan for Root and Tuber Crops in Ste. Agathe
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Figure 4.1: Land suitability in Ste. Agathe for Root and Tuber Crops
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Land Suitable for Root and Tuber Crops:
 The edible parts of roots and tubers grow underground. This keeps them safe from air 

pollutants and from being trampled. It also allows them to thrive where other crops cannot, with 

only a narrow non-edible vegetated border along roads, parking lots and sidewalks. They can also 

tolerate locations that fluctuate between wet and dry conditions throughout the season, such as 

beside drainage ditches and at the bottom of the dike. These are all of the most suitable non-

private residential spaces for root crops to be grown in Ste. Agathe, although not all of this space 

would need to be used. This will be addressed in the Framework Plan (see Section 4.2), which 

shows how the proposed crops and livestock can co-exist, notwithstanding pressures from the 

existing infrastructure and residents.
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4.1 Land Suitability 
 The following plans show all suitable land in Ste. Agathe for each crop and livestock group 

covered in Chapter Three. Characteristics such as urban pollution and wind tolerance, preferred 

soil types, and water requirements are taken into account when proposing suitable locations. They 

do not yet suggest a final design, but begin to explore production possibilites and potential for 

underutilized open spaces.



Figure 4.2: Land Suitability Plan for Leaf Crops in Ste. Agathe
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Figure 4.2: Land Suitability in Ste. Agathe for Leaf Crops
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Lamd Suitable for Leaf Crops:

 These leafy greens are highly nutritious and are among the first crops to be ready in the 

Spring. Some of the particular plants that have been chosen also have ornamental value, such as 

kale and cabbage. They would work well along walkways, in parks, and at the entrances to the 

town, where they can be seen and enjoyed for their appearance as much as for their nourishment. 

They have relatively shallow roots and thrive in the native clay soils with green or brown manure 

on top for nutrients. This would allow them to grow on the side of the dike without compromising 

its ability to keep out flood waters. The Cabbages and Lettuce have short growing seasons and Fall 

varieties, which will allow them to be grown on the flood plain if space is needed, since they can be 

planted later in the season once the ground has dried up enough to seed. The land shown is too 

large to use for leaf crops alone, since they do not store well and need to be used more or less 

immediately. Smaller spaces are chosen from this plan and shown in the Framework Plan breakdown 

for vegetable crops (Figure 4.14).

95



Figure 4.3: Land Suitability Plan for Seed and Fruit Crops in Ste. Agathe 
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Figure 4.3: Land Suitability in Ste. Agathe for Seed and Fruit Crops
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Land suitable for Seed and Fruit Crops:

 Seed and fruit crops would grow well in almost all of the open green spaces in Ste. Agathe, 

as long as there is sufficient organic matter and adequate drainage. The nitrogen-fixers (Peas and 

Beans), are valuable to overall soil health, and should be mixed in with other crop groups that are 

suitable for growth in the spaces shown. The larger spaces outside of the more dense residential 

properties have been proposed because of their suitability for livestock, which will need feed such 

as corn grown close by to their shelters. Drainage ditches, the flood plain, and other low spots at 

risk for excess moisture are unsuitable for these crops because of their need for well drained land 

that will not experience large fluctuations from dry to wet conditions throughout the season. The 

land suitable for seed and fruit crops is set back from the roadside ditches by at least 16 feet, 

and located predominantly on the northwest side of Pembina Trail. Some of this land is also a prime 

location for greenhouse structures, which would be used to start and protect the more tender crops 

with long growing seasons.
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Figure 4.4: Land Suitability Plan for Stem and Flower Crops in Ste. Agathe
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 Land Suitable for Stem and Flower Crops:

 Stem and flower crops are among the most difficult to grow in this climate because of 

their specific soil and moisture needs. This is why only three are proposed for this project. The 

suitable land is similar to that for seed and fruit crops, but the sites are smaller, fewer, and further 

away from potentially extreme conditions. Broccoli and Cauliflower plants are susceptible to some 

virulent pests and diseases, which is why well drained soils, field sanitation, and overall consistent 

conditions are very important to avoid large losses. The exception to these rules would be the 

asparagus plant, which is a perennial that can be found growing in the wild along waterbodies in 

potential flood zones. They are quite versatile if left for the first few years to densify and adapt 

to their environment. They would thrive in the grassy open areas shown outside the dike, but their 

productivity would fluctuate each year depending on river levels and current, making them more of 

a forage crop to be left alone after planting, and harvested as available.
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Figure 4.5: Land Suitability Plan for Tree Fruit in Ste. Agathe 
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Figure 4.5: Land suitability in Ste. Agathe for Tree Fruit
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 Land Suitabile for Tree Fruit:

 There are many suitable locations shown for fruit trees in Ste. Agathe, as long as they are 

partially protected from strong winds by shelter belt trees, and if they are away from low areas 

where there is risk of standing water. Additional suitable locations not shown for previous crops 

are just inside the dike along the back of residential yards. This would allow fruit to be spread out 

through town and easily accessible to pickers, as well as adding ornamental interest to the rather 

bland view of the dike. Fruit trees can be messy if all their fruit is not being used by pickers, birds 

and other animals, so only what is needed to feed the residents would be planned as shown in the 

Framework Plan breakdown for trees and shrubs (Figure 4.13). 
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Figure 4.6: Land Suitability Plan for Soft Fruit in Ste. Agathe 
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Land Suitable for Soft Fruit:

 Soft fruit shrubs and perennials are suitable for most of the same land inside the dike as 

the fruit trees. However, raspberry canes and will tolerate flash flood conditions, and are suitable 

for the forest patches along the riverbank outside the dike. All soft fruit chosen for this project 

are suitable for the locations shown inside the dike, some of which are currently open, but would 

be sheltered from the highway and wind by proposed shelter belts and forest patches (Figure 

4.13). They are also suitable to grow near the main entrances to town where they would be easily 

accessible and appreciated for their ornamental value. Blueberries require slightly acidic soil and if 

they are not planted alongside coniferous trees or shrubs, added organic matter such as coffee 

ground compost, would be needed for optimum growth. 



Figure 4.7: Land Suitability Plan for Maple Trees in Ste. Agathe
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Figure 4.7 Land Suitability in Ste. Agathe for Maple Trees
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Land Suitable for Maple Trees:

 There are two principal areas in Ste. Agathe that are suitable for growing maples. The 

first, inside the dike, consists of hardy maple trees for Manitoba, such as Silver and Manitoba Maple 

predominantly for syrup making. The other, outside the dike along the riverbank, is only suitable for 

Manitoba Maples, which are native river bottom forest trees that are already starting to repopulate 

the area. Manitoba Maples are also proposed in open windy locations near to the Highway, where 

they can act as a wind barrier for other more sensitive crops that are suitable to more protected 

areas. They do not have ornamental value, since they can grow to be quite wild and messy looking, 

with no noticeable flowers or fall colour. They are primarily functional trees that provide wind 

protection, shade, and Maple syrup if tapped properly.



Figure 4.8: Land Suitability Plan for Wild Rice in Ste. Agathe
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Figure 4.8: Land Suitability in Ste. Agathe for Wild Rice
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Land Suitable for Wild Rice:

 The suitable spaces in town for cultivating experimental Wild rice Paddies (since it has 

never been done in this part of the province), are similar to those for Manitoba Maple trees, since 

they will also thrive in wet conditions. At first, it would be beneficial to cultivate only a small area 

of paddies until they are proven to be efficiently growable and productive crops for town residents. 

Rice paddies can then be added throughout the suitable locations as needed. There is a particularly 

suitable area for growing Wild Rice on the northeast end of town, outside the dike, which is used as 

borrowing land for the temporary dike, and has been dug out, leaving a few elevated forest patches 

and a raised stretch of land between it and the river. These conditions would allow for a contained, 

controlled, and clean wet crop environment to be created alongside, but not necessarily in, the Red 

River. 
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Figure 4.9: Land Suitability Plan for Beekeeping in Ste. Agathe
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Figure 4.9: Land Suitability in Ste. Agathe for Beekeeping
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Land Suitable for Beekeeping:
 There are not as many suitable locations for Bees in Ste. Agathe as there are for vegetable 

and fruit crops. Given the open yet protected space available and the residential population, a large 

number of hives would not be needed to provide residents with plenty of honey (20-30 would be a 

good number to start with). The flood plain locations would be able to house Bees during the Fall 

and over Winter close to forest patches for protection. They would need to be transported, (pick-

up trucks would work) to any of the locations inside the dike during flood season, and should not 

be moved again until Fall, after the last honey harvest. The three suitable areas shown inside the 

dike are all located a comfortable distance from the most densely populated areas in town. They 

are also exposed to at least half a day of sun every day, and are or would be partially protected 

from strong winds by the dike or a multi-layered shelter belt of trees (Framework Plan Breakdown 

for livestock and feed crops, Figures 4.12 and 4.16).



Figure 4.10: Land Suitability Plan for Raising Chickens and Turkeys in Ste. Agathe
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Land Suitable for Raising Chickens and Turkeys:
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 There are a handful of larger areas in Ste. Agathe suitable for raising Chickens and Turkeys, 

one of which was a Chicken farm in the past, (south area inside the dike). The coops, fenced-in 

yards, feed crops, feed storage bins, and poop compost piles should ideally be grouped together in 

a suitable-sized space for the desired number of birds. Areas on the outskirts of town were chosen 

because of the foul smells that can be experienced. If more birds and coops are added, the suitable 

land outside the dike could be used for composting waste as well as seasonally fenced-in fields and 

forested patches for foraging (grasses, weeds, leaf litter, ect.). This would help with waste and 

odour control during the hot Summer months.



Figure 4.11: Land Suitability Plan for Goat Rearing in Ste. Agathe
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Figure 4.11: Land Suitability in Ste.Agathe for Goat Rearing
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Land Suitable for Goat Rearing:
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 The suitable land for raising Goats in Ste. Agathe is similar to that for Chickens and 

Turkeys, with the addition of a few more locations near the main entrance to town, adjacent to the 

school for educational purposes. These small weed-strewn fields are located just outside and across 

the road from the school yard. they would be very suitable for housing Goats over winter and 

showcasing the new kids and milking process for the school children in Spring. The old Chicken farm 

property is more suitable to Chickens and Turkeys, since it has been used for them in the past, 

and three spaces closer to residents are shown to be more suitable for Goats, which are not loud 

and do not smell very much at all compared with Chickens and Turkeys. The flood plain would be 

suitable for waste compost piles, temporary shelters, and new grazing crop land in the Summer and 

Fall, when it is dried up. An annual herding festival could be held every Fall with trained volunteers 

and dogs in order to relocate the Goats to winterized shelters on high ground inside the dike.



Figure 4.12: Composite Framework Plan (Legend only describes elements not shown in Figures 
4.13-4.16)
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Composite Framework Plan: 
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4.2 Framework Plan and Breakdown

 This Plan demonstrates a possible foodscape design for one of the first years of project 

implementation in Ste. Agathe. Annual crop rotation, within the parameters of the crop and 

livestock suitability plans (Figures 4.1-4.11), would cause the plan to change from year to year. 

This would be necessary for high quality yields while, at the same time, building and maintaining a 

fertile, diverse, and healthy soil base for environmentally sustainable food production. The legend 

defines only the existing ground cover vegetation and infrastructure, along with the locations of 

three proposed layout plans, which are covered at a smaller scale in Section 4.3. For clarity, all 

proposed design elements shown in this plan are broken down into four groups and explored further 

in the following pages (Figures 4.13-4.16). 



Figure 4.13: Framework Plan Breakdown: Existing and Proposed Trees and Shrubs Inside the Dike
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Figure 4.13: Framework Plan: Existing and Proposed Trees and Shrubs Inside the Dike
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Trees and Shrubs Inside the Dike:

 The majority of new trees and shrubs are proposed for the northwest end of the town, 

along the highway in open and exposed fields. The plan displays a combination of Poplar/Willow 

shelter belts, Manitoba and Silver Maple groves for sugaring, and tree and soft fruit orchards. As 

they mature, these trees and shrubs will provide both shelter and a food source for livestock and 

residents, as well as shade and wind protection for vegetable crops. More trees and shrubs of these 

types can continue to be planted as pickers, customers and, interested business owners increase 

their demand for more fruit or Maple syrup production. Strips of Manitoba Maple trees are proposed 

along sections of the wide ditches lining Highway 75. These trees are native to river bottom forests 

across the province, and will survive periods of standing water during flood season as long as their 

canopies are above water level. There are spaces left between planting strips to provide proper 

visibility for highway traffic nearing any intersection where vehicles may be merging. Small patches 

of each type of new tree or shrub are proposed for the school yard to add ornamental value, wind 

protection for the Winter especially, and to educate the students about growing fruit and tapping 

Maple trees for syrup production.
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Figure 4.14: Framework Plan Breakdown: Vegetable Crops and Drainage Plantings Inside the Dike
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Figure 4.14: Framework Plan: Vegetable Crops and Drainage Inside the Dike
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Vegetable Crops and Drainage Plantings Inside the Dike:

 Figure 4.14 displays the proposed locations for vegetable crop plots, greenhouses, and 

vegetated drainage swales. They are interspersed throughout the town and have been placed on 

the basis of land suitability in relation to existing infrastructure and vegetation. The four proposed 

spaces for greenhouses are positioned close to the appropriate in-ground plots and can be used 

for starting vegetables from seed in early Spring, which will allow for a longer growing season and 

consistent conditions for tender plants. The proposed educational food gardens in the school yard 

cannot be seen on this plan due to its large scale, but are displayed in Layout Plan A (Figure 4.17). 

The root and tuber crop group’s most valuable parts grow underground, and have been placed 

closer to the roadways than the other groups because of their tolerance to urban pollution and 

seasonal wet conditions. Long strips and patches along some of the roads are lined with roots and 

tubers placed on the inside egde of existing ditches. Of all the proposed vegetable crops, roots 

and tubers are the most plentiful because their storage life is the longest. The rest of the ditches 

flanking the main roads are proposed to be planted with native Cattails and Scouring Rush to filter 

and absorb run-off. They would also help to control water pollution and avoid oversaturation of 

the soil surrounding the swales, which would allow crop planting to begin promptly in the Spring. 

Replacing the exisitng mown lawn along the roads and in the other fields where crops are proposed 

would drastically cut down on lawn mowing costs for the municiplaity, which would allow for more 

of the budget to be used for crop maintenance, as necessary. The other three crop groups (leaf, 

stem and flower, seed and fruit) are situated according to their sun and soil requirements (Chapter 

3), and for adequate protection against strong winds by the existing and proposed trees (Figure 

4.13). There are five proposed locations for the seed and fruit crop group, two in the large 

northwest field, one in a small park at the north end, and two at the south end of town flanking 

the main road, Pembina Trail. Adjacent to them in similar locations are four plots of stem and flower 

crops. The leaf crop group has been used the most sparingly, with one large plot in the northwest 

field and two smaller ones at the south end of town. Since leaf crops have the shortest storage 

life of all the vegetable crops and can be harvested up to three times in a growing season, not as 

much space would be needed for their growth to get enough produce to feed the residents.
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Dike/Flood Plain Vegetation and Seasonal Structures:

 Figure 4.15 displays the proposed locations for all food crops, trees and shrubs (existing 

and proposed) and temporary structures on and outside the dike. The majority of the dike itself is 

proposed to be overseeded with a wildflower and short grass prairie mix, which would continue to 

keep the clay cap underneath intact (long and dense root structures could puncture the seal), while 

also adding variety in colour and texture. However, there is a display of the variety of food crops 

and shelter belt trees proposed at the north entrance to town, mixed in with the proposed dike 

groundcover. Along the outside of the dike adjacent to Pembina Trail as it enters town, plots of 

each of the four vegetable crop groups are terraced halfway up the dike. Just below and between 

them are four patches of different trees and shrubs (Poplar and Willow, fruit trees, Manitoba Maple, 

and Raspberries), which are situated low enough not to disturb the effectiveness of the dike, and 

high enough to eventually obscure the roof tops from view. An example of what this could look like 

when first planted is shown in Figure 4.26. Experimental Wild Rice paddies are best suited for the 

proposed location at the north end of the flood plain. Fill from this area has been dug-out for the 

temporary dike, leaving a low wet basin with a narrow strip of raised land that separates it from 

the fast-flowing Red River, which allows for naturally wet conditions with water levels that can also 

be controlled and regulated. The proposed Manitoba Maple patches, or sugar bushes, are tear-drop 

shaped to allow the flooded river to flow through with the least amount of damage possible. The 

shapes will change and adapt as the trees spread and slowly convert the unmown areas back to 

riverbottom forest. There is an understory of raspberries in each sugar bush, with a seasonal sugar 

shack at the centre of six larger patches for on-site syrup processing. There are two proposed 

locations for short season leaf crops (Cabbage and Chinese Cabbage), both of which are placed on 

the west and south sides of a sugar bush. This provides wind protection and partial sun exposure

which is ideal for leaf crops. Due to the short time period needed for growth, these crops can be 

planted late after flood season once the soil has dried out, with plenty of time for harvest before 

Fall. Asparagus from the stem and flower crop group is also well-suited to flash flood conditions 

and is proposed for two locations between existing/proposed trees and the dike. These are initial 

planting outlines, since Asparagus is perennial and will spread rapidly after the first year. The 

seasonal market structures are proposed to be in the middle of town just outside the temporary 

dike, and could be erected after the dike is taken down in late Spring. They could be used as a 

central garden market for residents who wish to purchase and sell local produce and products. 
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Figure 4.16: Framework Plan Breakdown: Bees, Livestock, and Feed Crops
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Bees, Livestock, and Feed Crops:

 Figure 4.16 displays the proposed locations for bees, goats, chickens, and turkeys, as well 

as shelters, fenced pens, and appropriate groundcovers for feed. The Winter/Spring Goat pens and 

permanent shelters are proposed to be located in two fileds beside the school and flanking the 

main entrance to town. This could act as both an educational activity for school children and as a 

showcase for local food production, as it would be of visual interest to passing highway traffic and 

visitors to town. The groundcover is proposed to be Forage Radish and Clover, which is suitable for 

grazing and durable to livestock use. After flood season, the Goats should be herded or transported 

to the Summer/Fall goat pasture outside the dike, which is proposed to be planted in a more 

spacious exisitng hay field with oilseed radish and alfalfa, This is similar in quality and durability, but 

offers more food variety than the Winter/Spring pen groundcover crops. After Fall, the Goats should 

then be herded or transported back to their permanent shelters for the Winter and for milking in 

the Spring. A dug-out water source, and three blocks of bee hives are proposed in the northwest 

field, separated by wildflower fields, vegetable crops, tree fruit, soft fruit and shelter belt trees that 

provide both shelter and pollen for the Bees. An example of how the hives could be placed is shown 

at a smaller scale in Layout Plan B (Figure 4.19). The Chicken and Turkey coops with attached 

vegetable crop greenhouses and a corn field specifically for feed is proposed at the south end of 

town where an old Chicken farm once existed. The coops help to insulate the greenhouses, creating 

a microclimate for tender vegetable and feed crops to thrive earlier and later in the season than 

they would normally when planted outdoors. Layout Plan C (Figure 4.21), shows a smaller scale 

view of the proposed coop layout, including its spatial relationship with surrounding crops, trees, 

paths, fences, and flood plain compost piles for Chicken and Turkey natural waste products.



Figure 4.17: Layout Plan A
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4.3 Layout Plans and Sections

 Figures 4.17 and 4.18 display the plan, legend and a cross-section for Ecole Ste. Agathe’s 

proposededucational food gardens and additional shelter belts consisting predominantly of edible 

plantings. This area chosen for further exploration at a smaller scale shows proposed elements 

that are not covered in the larger scale Composite Framework Plan (Figure 4.12). The proposal 

was planned around the locations of recently constructed infrastrutcure (Fall 2012), that consist 

of a day care and parking lot for pre-school aged children, and a permanent outdoor ice rink. The 

existing baseball diamond is proposed to be relocated from the north corner to the southwest 

side of the yard, in order to allow for additonal layers of trees (Manitoba and Silver Maple, Willow, 

Aspen, Pear, Apple, Cherry, and Plum) to be placed on the northwest and northeast sides, with 

concentration in the north corner for protection where the strongest winds are currently ripping 

through the exsiting Poplars, especially in the Winter months. A fair amount of the existing lawn 

would be kept open for free play, but could be overseeded with various native prairie grasses, 

mown only a few times each season, and then hayed in the Fall for livestock bedding and feed 

(the goats are proposed to be located just north of the school yard, see Figure 4.16). This would 

provide an interesting and diverse green space that would allow for more creative and educational 

play. The three fenced-in outdoor classrooms are proposed to be used for smaller supervised groups 

that could learn various skills such as; vegetable crop gardening, fruit picking and processing, or 

making syrup from maple sap. Overall, these proposed trees, shrubs, and annual food crops would 

be useful for diverse small-scale food production to feed students and staff using the abundance 

of available open green space. It would also be an interesting and interactive way for educating the 

next generation in Ste. Agathe on where their food comes from, and equipping them with the 

practical knowledge and skills needed to design and work the land in a more productive and 

sustainable way for future generations.
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Layout Plan and Section A: School Yard Educational Garden:
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Figure 4.19: Layout Plan B
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Layout Plan and Section B: Northwest Field:
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 Figures 4.19 and 4.20 display the plan, legend and a cross-section for a part of a large 

field in the northwest corner of town. This area chosen for further exploration at a smaller scale 

shows additional proposed elements that are not covered in the larger scale Composite Framework 

Plan (Figure 4.12). These consist of compost piles, connecting roads and paths, crop planting 

strategies (raised beds/tight rows/mass planting), tree and shrub species placement, and potential 

bee hive layout, including extraction shed placement. The dugout is needed for the bee’s water 

source, and could be created using the municipality’s exisitng dike maintenance equipment, and the 

fill could be used for the temporary dike as needed. The surrounding tall grass prairie mix (left long 

with the exception of mown strips along mass planting beds to control spreading), soft fruit, tree 

fruit and other flowering crops, are useful for the bees as a nearby pollen source. Potential planting 

patterns and spacing are shown for the Maple and fruit trees on the north edge of the field lining 

Highway 75, which would provide the crops and bees with wind protection as well as access to 

suffucient sunlight. Root crops and vegetated swales line the roads at the southwest edge of the 

field. These are most suited to the potenital pollution and exposure associated with growth along 

roadways. The compost piles and strips have been placed where they can be easily applied to each 

crop grouping. The raised beds would be suitable for individual family plots that could be rented 

and planted with desired leaf crops. The large plots marked as tight rows (stem and flower, leaf, 

and root crops), on the other hand, would be more suited for mass planting and harvesting with 

conventional farm machinery.



Figure 4.21: Layout Plan C
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Layout Plan C: Southeast Field and Flood Plain:
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Figure 4.22: Section CC
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 Figures 4.21 and 4.22 display the plan, legend and a cross-section for a third area chosen 

for further exploration at a smaller scale. They show additional proposed elements that are not 

covered in the larger scale Composite Framework Plan (Figure 4.12). These consist of compost 

piles, connecting roads and paths, bridges for access over swales flanking both sides of the dike, 

crop planting strategies (raised beds/tight rows/mass planting), tree species placement, and doors 

for both people and chickens/turkeys for the coops and greenhouses. The Asparagus and short 

season leaf crops outside of the dike are proposed to be informal mass plantings with no distinct 

edge or boundary. They would be free to spread and change shape over time as they adapt to 

flood conditions and coexist/compete with other plants that may come up, such as adjacent 

raspberry canes and riverbottom forest trees. The raised beds would be suitable for individual 

family plots that could be rented and planted with desired seed and fruit or stem and flower crops 

(according to the area chosen). The large plots marked as tight rows, on the other hand, would be 

more suited for mass planting and harvesting with conventional farm machinery



130

Figure 4.23: Existing School Yard Photograph

Figure 4.24: Perspective A: Proposed School Yard Educational Gardens
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Figure 4.23: Existing School Yard View

Figure 4.24: Perspective A: Proposed School Yard Educational Gardens



Perspective A: School Yard Educational Gardens:
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4.4 Perspectives

 The existing school yard is essentially a blank canvas with a few play structures and 

surrounding trees that do not provide enough shelter from the strong winds that blow through 

Ste. Agathe (Figure 4.23). The proposal below (Figure 4.24) is more of a bird’s eye view from the 

same location that portrays children interacting with some of the design elements shown in Layout 

Plan A (Figure 4.17). Two of the fenced-in outdoor classrooms are partially shown, with activities 

taking place such as fruit picking, vegetable gardening, and sap collection for syrup production. The 

additional proposed trees just inside the existing Poplar shelter belt are shown as they would appear 

when first planted, but they would eventually get large enough to provide sufficent additional wind 

protection. There is a slightly smaller amount of proposed open green space left for free play, 

which is more proportional to the amount of children using the space. The additional surrounding 

plantings and pathways frame the space and provide more biodiversity, structure, and educational 

opportunities than the existing yard.
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Figure 4.26: Perspective B: North Dike Approach Proposal

Figure 4.25: Existing North Dike Approach Photograph
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Figure 4.26: Perspective B: North Dike Approach Proposal

Figure 4.25: Existing North Dike Approach



Perspective B: North Dike Approach
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 The current view of town when entering from the north consists of a gravel road and a 

uniform lawn dike with black roof tops protruding from the top (Figure 4.25). Perspective B (Figure 

4.26), shows this same view with the additon of proposed leaf crop terraces, access paths and 

roads, tree groupings and their potential relationship with the resident’s, the dike’s changing slopes, 

and the drainage swale leading to the river. The Willow and Poplar trees in the forground along with 

the fruit orchard in the background, are placed at the bottom of the dike in order to avoid root 

interference with the dike’s structural integrity, while at the same time adding visual interest and 

an eventual vegetated screen to obscure the bland uniform view of the rooftops (displayed here at 

their initial planting size). The trees, wildflower/short grass mix, and vegetable crop plots are laid 

out in a checker pattern to allow adequate sunlight through and to provide visual variety in both 

colour and texture for residents and visitors entering the town.



Conclusion
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 This speculative examination of the feasibility of a productive local food system in rural 

Manitoba is a combination of knowledge from the fields of landscape architecture and agriculture. 

It provides basic tools and skills needed for growing, raising, and processing food locally, in order 

to decrease the negative effects of globalization,  primary dependence on industrial farming, and 

extensive travel for the purchase of food. The research conducted in this Practicum has concluded 

that the dominant industrial food system has begun to rob North American people of their 

independence and abiltity to feed themselves. Therefore, the objective of this work as a whole is 

to equip and inspire the residents of Ste. Agathe to take the first steps towards transforming their 

underutilized open green space into a biodiverse and productive landscape that has the ability to 

sustainably feed their community.  
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