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Since COG’s inception in 1975, changes in the organic sector have been dramatic. A move-
ment then struggling to be noticed is now a multi-billion dollar industry with widespread 

consumer recognition and national standards backed by federal regulations and international 
equivalency arrangements.

COG has a significant positive impact on organic growing in Canada through its policy and 
communications work, educational outreach to farmers and consumers, production statistics, 
farmer training, market development, and the grassroots work of its chapters.

COG is a federally registered charity (13014 0494 RR 0001). Members and supporters are farmers, 
gardeners, processors, retailers, researchers and consumers who share a vision of a sustainable 
bioregionally-based organic food system.

COG’s mission is to lead local and national communities towards sustainable organic steward-
ship of land, food and fibre while respecting nature, upholding social justice and protecting 
natural resources.

Join Canadian Organic Growers
our nature is organic

Organic agriculture:

■■ Produces food using energy-efficient methods.
■■ Increases soil organic matter and the diversity and number of living soil organisms.
■■ Improves water quality.
■■ Improves the health of soil, plants, animals, farm workers and consumers.
■■ Increases farm financial viability by reducing dependence on external inputs and by giv-

ing farmers a fairer return for their products.

Canadian Organic Growers
COG
Cultivons Biologique Canada
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About this handbook 
This handbook provides a road map to field crop producers who aspire to 

improve the environmental sustainability and profitability of their farm-
ing operations. It is intended for organic farmers as well as for producers who 
want to reduce their reliance on external inputs while improving knowledge 
of non-chemical weed management and natural methods to enhance soil 
fertility. Academics and extension workers will find these pages packed with 
the latest science (at the time of writing) and best management practices for 
organic field crop production. The handbook provides the theoretical foun-
dation as well as practical production guidance for the cultivation of the key 
organic field crops grown in North America. 

A lot has changed since the first edition of this handbook was published 
in 1992. In the early 90’s, much of Canada’s organic field crop production 
was based in Ontario and Quebec, as was much of the science and prac-
tical knowledge, scant though it was. This meant that the focus of early 
editions of the handbook was on the cropping systems, soils and climate 
of eastern Canada. Since then, organic field crop production in Canada has 
shifted dramatically; markets and acreage have expanded, the vast major-
ity of organic field crop acreage has shifted westward to the Prairie region, 
and a greater variety of organic field crops are now grown. Along with the 
growing organic acreage, the sector is experiencing greater interest from 
agricultural researchers in studying the factors that contribute to success-
ful organic field crop production and more relevant scientific research has 
been published. 

Perhaps the most significant change is that organic field crop producers 
are no longer alone. In 1992 there were few successful organic producers 
with whom to share production information. There are now many organic 
field crop producers who have spent years fine tuning their crop rotations 
and who have learned how to successfully manage weeds and fertility in 
an organic system. Also, gone are the days when organic producers were 
embarrassed by weedy fields and ultra-low crop yields. Organic field crop 
producers across North America now proudly show off their fields to their 
neighbours (organic or not) and manage profitable farm enterprises. These 
producers, many of whom learned about organic agriculture the hard way 
through trial and error, have generously shared their knowledge with us, 
and, as with all of the handbooks published by Canadian Organic Growers, 
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About this handbook 

the pages of this handbook are imbued with this practical knowledge. 
Although this handbook focuses on the principles and practical aspects of 

organic field crop production, there are references to the Canadian Organic 
Standards throughout. In Canada, Organic Standards consist of two docu-
ments: The General Principles and Management Standards (CAN/CGSB-
32.310) and the Permitted Substances List (CAN/CGSB-32.311). These 
documents are referenced within the federal Organic Products Regulations 
and are thus a legal national standard of Canada. The Canadian Organic 
Standards are available electronically on the Canadian General Standards 
Board website [www.tpsgc-pwgsc.gc.ca], the Canadian Food Inspection 
Agency website [www.inspection.gc.ca] and on COG’s website [www.cog.ca]. 
At the time of writing this book, Canada had signed equivalency arrange-
ments with the United States (with critical variances), the European Union, 
Switzerland, Japan and Costa Rica, thereby harmonizing standards with its 
major trading partners. Equivalency does not mean that other standards are 
identical; only that their intent is similar.

This handbook is divided into five sections. Section One covers the prin-
ciples upon which organic management practices are based, along with an 
overview of the organic certification process. Section Two focuses on soil 
management, Section Three covers weed and pest management, while Sec-
tion Four is written to help producers to understand how to design an ef-
fective organic field crop rotation. Section Five provides practical tips for 
growing the key organic field crops of North America. 

We hope that the information in this handbook will help producers 
across the continent to build more resilient, profitable and environment-
ally sustainable farm enterprises.
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Section one
Principles 

and 

Certification
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The foundations of 
organic agriculture
Organic farming is a holistic system based on the principles of health, 

ecology, fairness and care. The organic approach to agriculture goes 
beyond the avoidance of synthetic inputs and focuses on the sustainability 
of farming and food systems. 

This handbook contains information on organic field crop production 
methods that can be used to create healthy and sustainable organic farm 
systems. The information is based on scientific research as well as the ex-
perience of farmers, and is guided by the general principles of organic agri-
culture and the specific requirements of the Canadian Organic Standards. 
The methods described are not meant to be recipes to be followed exactly, 
or a one-size-fits-all approach. Rather, farmers are encouraged to integrate 
the information contained in these pages with their own knowledge of local 
conditions and what works on their farms. 

When building a healthy and sustainable organic farm system, it is help-
ful to know more than just the methods of organic farming. Knowing the 
general principles of organic agriculture, as well as the ecological principles 
on which organic farming is based, helps us to understand why we do things 
a certain way. A recognition of how organic agriculture contributes to en-
vironmental sustainability and where further improvements are needed 
helps us to continually improve our farming practices. Thinking of a farm 
as a whole system, with many interacting parts to be managed, also helps 
farmers plan and develop thriving and sustainable organic farms.

Principles of organic agriculture
Source: International Federation of Organic Agriculture Movements (IFOAM). www.ifoam.bio

principle of health
Organic agriculture should sustain and enhance the health of soil, plants, 
animals, humans and the planet as one and indivisible. 

This principle points out that the health of individuals and communities 
cannot be separated from the health of ecosystems – healthy soils produce 
healthy crops that foster the health of animals and people.

1
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The foundations of organic agriculture

Health is the wholeness and integrity of living systems. It is not simply 
the absence of illness, but the maintenance of physical, mental, social and 
ecological well-being. Immunity, resilience and regeneration are key charac-
teristics of health. The role of organic agriculture, whether in farming, pro-
cessing, distribution, or consumption, is to sustain and enhance the health 
of ecosystems and organisms from the smallest in the soil to human beings. 
In particular, organic agriculture is intended to produce high quality, nutri-
tious food that contributes to preventive health care and well-being. In view 
of this it should avoid the use of fertilizers, pesticides, animal drugs and food 
additives that may have adverse health effects.

principle of ecology
Organic agriculture should be based on living ecological systems and cycles, 
work with them, emulate them and help sustain them.

This principle roots organic agriculture within living ecological systems. 
It states that production is to be based on ecological processes, and recyc-
ling. Nourishment and well-being are achieved through the ecology of the 
specific production environment. For example, in the case of crops this is 
the living soil; for animals it is the farm ecosystem; for fish and marine or-
ganisms, the aquatic environment.

Organic farming, pastoral and wild harvest systems should fit the cycles 
and ecological balances in nature. These cycles are universal but their 
operation is site-specific. Organic management must be adapted to local 
conditions, ecology, culture and scale. Inputs should be reduced by reuse, 
recycling and efficient management of materials and energy in order to 
maintain and improve environmental quality and conserve resources.

Organic agriculture should attain ecological balance through the design 
of farming systems, establishment of habitats and maintenance of genetic 
and agricultural diversity. Those who produce, process, trade, or consume 
organic products should protect and benefit the common environment 
including landscapes, climate, habitats, biodiversity, air and water.

principle of fairness
Organic agriculture should build on relationships that ensure fairness with 
regard to the common environment and life opportunities.

Fairness is characterized by equity, respect, justice and stewardship of the 
shared world, both among people and in their relations to other living beings.

This principle emphasizes that those involved in organic agriculture should 
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conduct human relationships in a manner that ensures fairness at all levels and 
to all parties – farmers, workers, processors, distributors, traders and consum-
ers. Organic agriculture should provide everyone involved with a good quality 
of life, and contribute to food sovereignty and reduction of poverty. It aims to 
produce a sufficient supply of good quality food and other products.

This principle insists that animals should be provided with the condi-
tions and opportunities of life that accord with their physiology, natural 
behavior and well-being.

Natural and environmental resources that are used for production and 
consumption should be managed in a way that is socially and ecologically 
just and should be held in trust for future generations. Fairness requires 
systems of production, distribution and trade that are open and equitable 
and account for real environmental and social costs.

principle of care
Organic agriculture should be managed in a precautionary and responsible 
manner to protect the health and well-being of current and future genera-
tions and the environment.

Organic agriculture is a living and dynamic system that responds to in-
ternal and external demands and conditions. Practitioners of organic agri-
culture can enhance efficiency and increase productivity, but this should 
not be at the risk of jeopardizing health and well-being. Consequently, 
new technologies need to be assessed and existing methods reviewed. 
Given the incomplete understanding of ecosystems and agriculture, care 
must be taken.

This principle states that precaution and responsibility are the key con-
cerns in management, development and technology choices in organic 
agriculture.

Science is necessary to ensure that organic agriculture is healthy, safe 
and ecologically sound. However, scientific knowledge alone is not suf-
ficient. Practical experience, accumulated wisdom and traditional and in-
digenous knowledge offer valid solutions, tested by time.

Organic agriculture should prevent significant risks by adopting appro-
priate technologies and rejecting unpredictable ones, such as genetic en-
gineering. Decisions should reflect the values and needs of all who might 
be affected, through transparent and participatory processes.

International Federation of Organic Agriculture Movements (IFOAM).
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The foundations of organic agriculture

Ecological principles

Ecology is the relationship between living things and their environment. The 
ecological processes that occur in nature also occur on farms. As stated in 
the organic principles above, the goal of organic production is to work with 
and emulate natural ecosystems as much as possible. For this reason, organic 
field crop production requires a basic understanding of key ecological prin-
ciples and processes. 

Diversity
Diversity is the cornerstone of sustainability. High levels of diversity help to 
create systems that are resilient to both economic and environmental stress. 
Planting many different crops, maintaining natural areas and producing 
both crops and livestock are some ways to add and support diversity on or-
ganic farms. 

Recycling
Nutrients and water move through ecosystems in cycles, and energy flows 
from the sun through all organisms carried by the carbon cycle. On organic 
farms, these cycles are closed as much as possible while still generating prod-
ucts for consumption off the farm. Nutrient cycling is promoted by growing 
legumes to fix nitrogen, maintaining high levels of soil biological fertility 
and integrating crops with livestock. 

Soil building and natural plant nutrition
Healthy soil contains a large pool of soil organic matter and an active com-
munity of soil organisms. Organic matter is built up and maintained in 
the soil by adding plant material and composted manure, promoting root 
growth and minimizing tillage. Nutrients cycle through soil organic matter 
with help from soil life and become available to plants with minimal nutrient 
losses to the environment. 

Natural weed, pest and disease management
Weeds, insects and plant diseases are naturally occurring parts of agroeco-
systems. On organic farms, pests are managed by using diverse rotations and 
other agronomic practices based on the knowledge of pest biology and by 
supporting natural biological controls. Mechanical methods such as tillage 
are used strategically when required. 
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Integration
In ecosystems, you can never just do one thing – a change in one part of the 
system affects all the other parts. On organic farms, connections between 
components, such as crops and livestock, are established and managed stra-
tegically so that synergies are created. Synergies are created when two or more 
components work together to produce benefits that are greater than the sum of 
their individual effects. For example, livestock grazing a legume green manure 
benefit from the high-quality forage (helping to earn money for the farmer) 
and, at the same time, cycle nutrients to the next crop in rotation.

Environmental sustainability 

Organic agriculture can promote environmental sustainability when it is 
based on sound ecological principles and adapted to local conditions. It 
is important to remember, however, that there is still much to learn about 
how various farming practices affect the environment. We must be will-
ing to learn and adapt as our understanding of organic agriculture and the 
 environment grows.

biodiversity
In the farming landscape, organic farms are often hot spots of biodiversity, 
from the soil to the field to the hedgerow or shelterbelt. Even weeds help 
to support diverse populations of organisms both below and above ground. 
Not only do organic farmers create a more hospitable environment in crop 
fields by avoiding the use of synthetic pesticides, but they also create habi-
tat for wildlife and other organisms through practices such as crop rotation, 
intercropping, conservation tillage and preservation of natural areas. This 
diversity lends stability and resilience to the farm system.

Sustainable Agriculture: A whole-systems approach to food, feed, and fibre production that 
balances environmental soundness, social equity, and economic viability among all sectors of 
the public, including international and intergenerational peoples. Inherent in this definition is 
the idea that sustainability must be extended not only globally but indefinitely in time, and to 
all living organisms including humans.
Stephen Gliessman, www.agroecology.org
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soil management
Healthy soil is essential to the sustainability of an organic system. Soil health 
involves physical properties such as soil structure, chemical properties 
such as nutrient levels, and biological properties such as microbial diversity. 
 Organic farming uses techniques that increase levels of soil organic matter 
and support abundant and diverse soil life. Organic farmers increase soil 
fertility without the use of synthetic fertilizers by using carefully designed 
crop rotations and applying compost. Avoiding highly soluble fertilizers 
and  synthetic pesticides also supports soil life and allows nutrients to cycle 
naturally. Special attention to long-term soil fertility is required on organic 
farms to replace the nutrients that leave the farm in the forms of crops, hay, 
livestock and other products. 

On organic farms, soil is protected from erosion by building soil organic 
matter, maintaining soil cover, and minimizing tillage as much as possible. 
Reducing tillage in organic systems remains an ongoing challenge that re-
quires greater attention.

climate change, energy utilization, and greenhouse gases 
Organic farming helps in the fight against global climate change. Green-
house gas emissions are usually lower on organic farms than on convention-
al farms. In particular, nitrous oxide (N

2
O) emissions are dramatically lower 

because synthetic nitrogen fertilizers are not used. 
Energy use in organic field crop production is typically 30-50% lower 

per acre than in conventional production (Hoeppner et al., 2005; Pimentel 
et al., 2005; Zentner et al., 2011). This is mainly because synthetic fertilizers, 
which require large amounts of fossil fuels to manufacture, are not used. 
Even when adjusted for lower yields, organic crop production systems pro-
duce more crops per unit of non-renewable energy than do conventional 
systems. However, reducing non-renewable energy use even more should 
be a priority on organic farms. This could be achieved, in part, by using 
more perennial crops, reducing tillage, and integrating crops and livestock 
in innovative ways. 

Lower energy use in organic production systems means that less carbon 
dioxide (CO

2
) is emitted. In addition, CO

2
 is removed from the atmosphere 

when soil organic matter is built up through planting of green manures, cov-
er crops and perennial forages, as well as good crop productivity, conserva-
tion tillage and judicious use of livestock manure. High levels of soil organic 
matter, along with farm diversification and independence from external in-
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puts, will also help organic farms adapt to the uncertainty caused by climate 
change (Scialabba and Müller-Lindenlauf, 2010).

water quality and quantity
An abundant source of clean water is an essential part of a sustainable agri-
culture system. 

Pollution of groundwater and surface water by nitrates, phosphates, 
pesticide residues, antibiotics and disease-causing bacteria is increasingly 
common in agricultural areas. In some areas, water supplies are threatened 
by excess use of water for irrigation and other purposes. Organic farmers 
help protect water supplies by avoiding practices that contribute to soil 
erosion and nutrient leaching and by using water judiciously and efficiently. 

Use of legumes and other organic inputs for soil fertility, rather than 
synthetic fertilizers, maintains nutrients in more stable forms in the soil 
and reduces nutrient loss (Drinkwater and Snapp, 2007). Manure is stored 
carefully and preferably composted before being applied. Synthetic pesti-
cides are not used on organic farms. Also, organic farmers help reduce the 
potential for soil erosion and nutrient leaching by using cover crops, leav-
ing crop residue on the soil and designing crop rotations that keep the soil 
covered as much as possible.

waste management
Organic farmers reduce waste by recycling many products. Manure, straw 
and other products that are often considered to be waste on other farms are 
valued as sources of nutrients and organic matter on organic farms. Screen-
ings from organic grain are valued highly as a source of livestock feed. Plastic 
and non-biodegradable materials are avoided or recycled as much as possible.

productivity
Productivity is an important aspect of environmental sustainability that 
is often overlooked. Organic systems do not aim to increase crop yield at 
all costs. However, a certain level of productivity is necessary – not only 
to produce food and other products and provide income for the farm, but 
also to support biological processes. Soil organisms need a steady supply of 
high-quality plant material so they can cycle nutrients and form soil organic 
matter. Organic crops that grow poorly because of lack of nutrients cannot 
provide the resources needed to support soil life, and may actually deplete 
soil organic matter (Bell et al., 2012; Liefeld, 2012). Healthy organic farms 
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that harness the power of ecological processes, such as nutrient cycling, soil 
building, and predator-prey relationships, are both productive and environ-
mentally sustainable (Halberg, 2012). 

Creating a healthy and sustainable farm system

An organic farm is more than just a collection of products (e.g., crops, live-
stock) grown without the use of synthetic inputs. It’s an ecosystem, which 
needs to be thought of as a whole system, with many interacting parts. Soil, 
crops, microbes, weeds, insects, and livestock affect each other through all 
sorts of ecological processes, many of which can be managed by the farmer. 
Wildlife, air and water are influenced by the farm as well.

The human element also needs to be considered in terms of human 
health, labour and relationships with neighbours, along with the market 
factors and farm finances. 

Managing these components and their interactions is complex and 
may seem overwhelming! Developing a farm plan based on observation 
and adaptation will help clarify the interactions between farm compon-
ents and find ways of managing them effectively. The plan rests on the 
principles of health, ecology, fairness and care.

Farm planning guidelines
Each farmer will have his or her own approach to farm planning, but it may 
be helpful to keep these guidelines in mind: 
■■ Work with nature, rather than against it.
■■ Look for and promote synergies between farm components and prac-

tices.
■■ Discover and address the root cause of problems, rather than just treat-

ing the symptoms.
■■ Consider both short- and long-term effects of farm practices.
■■ Consider both small- and large-scale effects, including impacts beyond 

the borders of the farm.
■■ Strive to optimize various goals, rather than maximizing one at the ex-

pense of others.
■■ Remember that developing a healthy farm system is a process that 

takes time.
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Acronyms  and abbreviations — Conversion factors

Acronyms and abbreviations

Ca+2  calcium
CB certification body
CEC cation exchange capacity
CO

2
 carbon dioxide

C:N carbon-to-nitrogen ratio
COG Canadian Organic Growers 
GE genetically-engineered  

(equivalent to GMO)
GMO genetically-modified organism  

(equivalent to GE)
K potassium
K

2
O potash  

(a useable form of potassium)
N nitrogen
NH

4
+ ammonium  

(a useable form of nitrogen)
NO

3
- nitrate  

(a useable form of nitrogen)
OM organic matter
P phosphorus
P

2
O

5
 phosphate  

(a useable form of phosphorus)
ppm parts per million
SOM soil organic matter

Conversion factors
To convert

From To Multiply by

Area

hectares acres  2.47
acres  hectares 0.405
sq feet  sq metres 0.093
sq metres sq feet 10.8
sq yards sq metres  0.836
sq metres sq yards 1.20

Weight

ounces grams 28.3
grams ounces 0.0353
pounds kilograms 0.454
kilograms pounds 2.20
tons kilograms 1016
lb/ac kg/ha 1.12
kg/ha lb/ac 0.89

Length

inches centimetres 2.54
centimetres inches 0.394

Temperature

C (Celsius) F (Farenheit) (C x 1.8) + 32
F (Farenheit) C (Celsius) (F - 32) x 5/

9

Plant nutrients

P P
2
O

5
 2.29

P
2
O

5 
P 0.437

K K
2
O 1.2

K
2
O K 0.83 
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Aerobic: a process that requires the presence of 
oxygen, or a condition in which oxygen is pres-
ent.

Actinomycetes: type of bacterium with cells 
arranged in thread-like filaments. The bacteria 
help decompose organic matter and are respon-
sible for giving healthy soil a sweet smell.

Aggregates: clumps or structures of soil pro-
duced by the interactions of soil life, organic 
matter and minerals.

Allelopathy: suppression of one plant species 
by another through secretion of phytotoxins. 
These chemical compounds are produced while 
the allelopathic crops are growing and/or de-
composing.

Anaerobic: a process that does not require oxy-
gen, or a condition in which oxygen is absent.

Anion: a negatively charged element or mol-
ecule (e.g., nitrate NO

3
-).

Arbuscular fungi: fungi in a symbiotic relation-
ship with the roots of a host plant where carbon 
compounds from the plant are exchanged for 
nutrients absorbed from the soil by the fungi. 
The fungi live inside the plant roots; together, 
the roots and fungi are called mycorrhiza. Also 
known as AM and VAM.

Audit trail: documentation that allows track-
ing of a product from field to market.

Beneficial organism: a type of bird, insect or 
other organism which provides a useful func-
tion on the farm, such as pollinating crops or 
destroying pests.

Blind harrowing: harrowing a crop that has 
been seeded, but which has not yet emerged; 
also called pre-emergent tillage.

Break crop: crop (or green manure) used to 
break the life cycle of insect pests, weeds or dis-
ease.

Carbon-to-nitrogen ratio (C:N): the propor-
tion of carbon to nitrogen by weight in organic 
matter.

Capillary action: action by which surface ten-
sion causes water to be drawn up a narrow 
channel or pore.

Catch crop: a cover crop planted to take up ex-
cess nutrients in the soil, thereby reducing nu-
trient leaching. The nutrients will be released 
when the catch crop is turned under.

Cation: a positively charged chemical element 
or molecule (e.g., calcium Ca+2).

Cation exchange capacity (CEC): the capacity 
of the colloidal particles in a given soil to ab-
sorb positively charged ions; expressed in milli-
equivalents per 100 grams. The CEC quantifies 
the soil’s ability to retain nutrients and to sup-
ply nutrients to plants.
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Certification body: an organization that con-
ducts organic certification.

Colloid: a mass of very fine particles having a 
high ratio of surface area to weight.

Corn heat unit (CHU): a term describing the 
amount of energy (from the sun) accumulated 
by a crop from planting to harvest date. Corn 
heat units are calculated using the daily maxi-
mum and minimum temperature for a certain 
area.

Cover crop: a crop (usually green manure) 
which covers soil and thereby reduces soil ero-
sion.

Cultivation: to mechanically break up soil 
around growing crops to uproot weeds. 

Denitrification: the conversion (by bacteria) 
of nitrate (NO

3
) to nitrogen gas (NO

2
), nitrous 

oxide (N
2
O) and nitric oxide (NO). Denitrifi-

cation occurs in anaerobic conditions (i.e., no 
oxygen) and results in a loss of nitrogen from 
the soil to the air.

Dockage: weed seeds, chaff, volunteer grains 
and other ‘waste’ material in a grain shipment; 
payment for grain is docked for this fraction.

Drilling: planting by a machine that places 
the seeds in rows at the required depth in the 
ground.

Ecology: the science that studies the interrela-
tionships between living organisms and their 
environment.

Ecosystem: a community of organisms interact-
ing with one another and the environment in 
which they live and with which they also interact.

Fertilizer: any material (organic or synthetic) 
added to the soil for the purpose of providing 
essential nutrients to the plants.

Fixation: the binding of a nutrient into a more 
stable form.

Friability: the tendency of the soil to crumble 
and maintain aggregation during tillage.

Frost-seeding: broadcasting seeds onto frozen 
ground in the spring before the last frost. The 
seeds are drawn into the soil by the freeze-thaw 
cycles. 

Genetic engineering (GE): a breeding tech-
nique by which scientists change, or modify, 
plants or animals at the molecular level by in-
serting genes from other organisms, including 
those from different species or kingdoms. 

Genetic modification (GM): see Genetic engi-
neering

Genetically modified organism (GMO): see 
Genetic engineering

Green manure: a crop that is incorporated into 
the soil for the purpose of soil improvement, 
sometimes called a cover crop.

Hook stage: referring to pulses, when the stem 
is exposed and the cotyledons have not yet 
opened above the ground.
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Horizontal resistance: a plant’s ability to resist 
all strains of a specific disease or pest; the resis-
tance is the effect of several traits. 

Humus: the stable portion of soil organic mat-
ter resulting from the decomposition of plant, 
animal and microbial tissues.

Hydraulic conductivity: rate at which water 
drains through saturated soil.

Indeterminate growth: growth pattern in 
which the plants continue to grow after flower-
ing has started.

Inoculant: spores of the desired strain of Rhi-
zobia bacteria, applied to the legume seed when 
planted; or, any material of high microbial con-
tent added to the soil to stimulate biological 
activity.

Intercropping: planting different crops to-
gether in alternating rows, broadcast together 
or by overseeding one crop into an already es-
tablished crop.

Leaching: downward movement through the 
soil of chemical substances (e.g., nutrients) dis-
solved in water.

Legume: a member of the plant family which 
includes clover, alfalfa, beans and peas, whose 
roots host nitrogen-fixing bacteria in a symbi-
otic relationship.

Macronutrient: a plant nutrient needed in sub-
stantial quantities; refers to nitrogen, phospho-
rus, sulphur, calcium, magnesium and potassium.

Metabolism: the sum of the biochemical pro-
cesses of growth, maintenance and energy 
transformation carried out by a living organ-
ism.

Micronutrient: a plant nutrient needed in very 
small quantities including copper, zinc, iron, 
manganese, boron and molybdenum (also 
called trace elements).

Microorganisms: living organisms that are not 
easily seen by the naked eye, including bacteria, 
fungi, protozoa and viruses.

Mineralization: the release of soluble minerals 
and simple organic compounds from organic 
matter or rock particles by the action of en-
zymes and other substances produced by mi-
croorganisms.

Mucigel: a gelatinous substance surrounding 
the root, created by the root-soil-microbe com-
plex.

Mycorrhizal association: a symbiotic relation-
ship between mycorrhizal fungi and plant roots, 
in which soil phosphorus and other nutrients 
are made available to plants.

Nitrate (NO
3

-): a form of nitrogen which is 
readily available to plants.

Nitrogen cycle: the process by which nitrogen 
passes from a gaseous state, through living tis-
sue in various organisms, and back into the at-
mosphere. Carbon and sulphur undergo simi-
lar cycles.
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Nitrogen-fixation (N-fixation): the conversion 
of nitrogen gas to a useable form of nitrogen; 
this is accomplished by strains of bacteria (Rhi-
zobia) living in the nodules of legumes.

Nodules: growths on the roots of legumes 
where N-fixation occurs.

Nurse crop: a cover crop planted to control 
weeds while another crop is becoming estab-
lished (e.g., oats are often used as a nurse crop 
for clover).

Nutrient cycling: nutrients being continually 
recycled through the ecosystem; from the soil 
into the plants and animals and then returned 
to the soil by the decomposition of organic 
matter.

Organic matter: the living bodies, remains and 
waste products of living organisms. Organic 
matter includes the living organisms, active or-
ganic matter and humus.

Overseeding: planting seed into an existing 
crop or into a field that has just been planted 
(e.g., clover into cereal stands). Also called un-
derseeding. 

Pathogen: an organism (e.g., virus, fungus or 
bacterium) capable of causing disease in other 
living organisms.

pH: the concentration of hydrogen ions in a 
solution that determines its level of acidity or 
alkalinity. A pH of 7 is neutral; lower numbers 
indicate acid and higher numbers alkaline con-
ditions.

Photosynthesis: synthesis of organic com-
pounds from water and carbon dioxide using 
energy from sunlight absorbed by chlorophyll 
in green plants.

Phytotoxin: a substance toxic to plants, which 
may be produced by other plants (e.g., allelo-
pathic compounds), by humans (e.g., herbi-
cides) or by other processes.

Plowdown: incorporation into the soil of a 
green manure crop or the green manure crop 
itself. The term is still used although the plow is 
no longer considered the appropriate tool to use.

Resistance: ability of an organism to remain 
healthy after being infected by a pathogen.

Rhizobia: nitrogen-fixing bacteria that live in 
symbiosis with legumes and fix nitrogen.

Rhizome: a long underground stem, usually 
growing horizontally, that can produce new 
shoots and roots along the length (e.g., as found 
in quackgrass and Canada thistle).

Rhizosphere: the area immediately surround-
ing plant roots where the highest level of soil 
biological activity exists.

Ridge tillage: a form of tillage in which soil is 
formed into flat ridges and seeds are planted 
into the ridges. Ridge tillage protects the soil 
because the area between rows is not cultivated 
during planting. 
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Rogue: to remove certain individual plants 
from a field, often diseased plants, while scout-
ing the field. 

Scouting: inspecting the field for problems 
(e.g., diseased plants, weeds or pests) and then 
roguing.

Small grains: crops with small kernels includ-
ing wheat, oats, barley and rye.

Smother crops: crops, usually green manures, 
with dense, rapid growth which effectively 
shade out weeds.

Soil amendment: any material added to the 
soil to enhance soil biological activity.

Stover: mature, dry stalks and leaves of corn 
plants after the ears have been harvested.

Strip cropping: a method of contour plant-
ing which results in alternating strips of crops 
across the slopes of fields.

Swathing: mowing or cutting the crop that is 
then left to dry on the ground. 

Symbiosis: a mutually-beneficial relationship 
between two living organisms, such as plant 
roots and Rhizobia.

Texture: the relative proportions of silt, sand 
and clay in a soil. 

Tillage: mechanical disturbance of the soil to 
prepare the seedbed, control weeds, incorpo-
rate soil amendments and loosen the soil. 

Tiller: side shoot (of cereal crop) arising at 
ground level.

Tilth: the physical quality or condition of soil, 
similar to the health of a living organism. Used 
by farmers to describe how easy it is to till the soil.

Transpiration: loss of water vapour from plants 
mainly through stomata (pores) in the leaves.

Underseeding: planting seed into an existing 
crop or into a field that has just been planted 
(e.g., clover into cereal stands). Also called 
overseeding. 

Vesicular arbuscular mycorrhiza (VAM): See 
Arbuscular fungi and Mycorrhizal association. 

Volunteers: individual crop plants that are 
growing in unexpected places. Volunteers can 
result from a crop setting seed in the previous 
year, from seed remained dormant during the 
year it was planted, or from sowing seed con-
taminated with seed from other crops.

Windrow: a long row in which mown hay or 
crop is laid, before being made into bales or 
picked up by the combine (i.e., a row to be dried 
by the wind). Also used to describe the way in 
which compost piles can be laid out.

Winter annual: a crop which begins growing 
in the fall, lies dormant over the winter and 
flowers the following the spring.

Winter cereal (winter grain): a grain that is 
planted and grows in the fall and is harvested 
the following summer.
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acidity  20, 31, 39, 40, 62, 400. See also soil pH
active carbon  64, 65
Albrecht, William  62
alfalfa  37, 71, 84, 183, 212, 223

crop rotations  148, 161–162
in dealing with excess moisture  84
in saline soils  85
nutrient removal  45
weed competition  102, 106

alkalinity  39, 41. See also soil pH
alkali soils

definition  41
allelopathic  102, 145, 176, 194, 195, 197, 280, 

292, 300, 303, 320, 330, 397, 400
ammonium  38, 53, 396
anions  38, 62
anthracnose  335, 348, 352, 353
aphids  134, 280, 291, 296, 317
Ascochyta  130, 143, 172, 173, 177, 348, 352, 

353, 357, 359, 362

B
barley  84, 154, 214, 278–283

allelopathic effects  103
competition with weeds  102
in no-till systems  81
nutrient removal  44

barley yellow leaf disease  136
Barnyard Organics  167
base saturation

in soil tests  61, 62
beans, 183, 327–337. See also faba beans and 

soybeans.
ability to compete with weeds  102
nutrient removal  44

weed control  112
bean seed maggot  335
bedrock  41, 52

effect on soil pH  39
beneficial organisms  22, 23, 25, 28, 50, 74, 99, 

104, 128, 129, 130, 131, 133, 180, 195, 210, 
218, 230, 235, 249, 279, 282, 292, 293, 299, 
349, 387, 388, 401

Berry, Wendell  218
bindweed. See field bindweed
bison  159, 161
blind harrowing  108. See also pre-emergent 

tillage
Boettcher Family Farm  149
boron  57, 399

and soil pH  39
botrytis  177, 344, 377, 381
Bradyrhizobium  183
brassica  23, 151, 201, 205, 387

and K  56
and sulphur  57
in crop rotations  29

Brix  66
brome  99, 102, 131, 132, 133, 178, 223, 271

ability to compete with weeds  102
and sawflies  132
nutrient removal  45

buckwheat  23, 44, 46, 103, 106, 154, 159, 190, 
195, 198, 214, 215, 217, 232, 274
allelopathic effects  103
nutrient removal  44
release of phosphate  54
to control weeds  106
buffer zones  15, 274
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C
cable weeder  108
calcium  24, 38, 39, 40, 52, 57, 62, 69, 152, 184, 

191, 292, 360, 396, 397, 399
and soil pH  39
base saturation  62
in limestone  40
nutrient cycling  52

calcium sulphate. See gypsum
CAN/CGSB  11, 13, 14, 15, 128, 129, 180, 239, 

241, 243, 273, 384
Canada Organic logo  16
Canada Organic Regime  15
Canada’s Organic Standards  13–15. See 

also CAN/CGSB
Canada thistle  71, 102, 106, 113, 114

characteristics  121, 127
Canadian Food Inspection Agency  15, 16
Canadian Organic Growers. See COG
canola  120

crop rotations  150
nutrient removal  44

canola root maggot  130
caragana

in shelterbelts  76
carbohydrate starvation  106, 116
carbon cycle  33, 191
carbon-to-nitrogen (C:N)  53

of compost materials  239
of crop residues  37

catch crop  61, 142, 148, 153, 189, 190, 231, 243, 
286, 292, 293, 321, 341, 397

cation exchange capacity (CEC)  36, 38, 39, 56, 
57, 61, 62, 396, 397

cations  38
base saturation  62

cattle  119, 156, 165, 168, 220, 221, 224, 227, 
232, 239, 289, 329, 331

cereals. See also specific crops
in crop rotations  29

certification  2, 11, 13–17, 49, 137, 157, 239, 251, 
273, 389, 396, 398

chaff collector  100
chickling vetch  73, 84, 153, 186, 212
chickpea  130, 172, 175, 177, 183, 367

intercropping  130, 177
chisel plowing  71, 91
chokecherry

in shelterbelts  76
clay  33, 39, 69

in soil texture  67
climate change. See greenhouse gases
clover  183, 212. See also sweetclover

allelopathic effects  103
Berseem  153
nutrient removal  45
red  156, 167, 187

comb cutter  113–114
combining. See harvesting tips
competitive abilities of crops  101
compost  28, 48, 235–237
composting  50, 237–239, 238

methods  239–242
compost tea  50
contour farming  74
copper  24, 57, 368, 399

and soil pH  39
corn  284–289

as windbreak  75
crop rotations  148, 178
no-till  80
nutrient removal  44
ridge tillage  115
stover  37
weed control  112

corn borer  131, 134
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Cornell Soil Health Assessment  65
couchgrass. See quackgrass
cover crops  38, 52, 179–217

ability to compete with weeds  106
characteristics  212
C:N ratio  37
effect on erosion  73
in crop rotations  29, 196
in minimum tillage systems  27, 204
in no-till systems  79, 80, 81
mixtures  159–160, 165, 174, 200–201, 359
termination  181, 202, 204, 209
tillage implements  92, 204

Crestview Organic Farms  159
crop residues  28, 94

C:N ratios  37
effect on soil structure  70

crop rotations  28
effect on mycorrhizae  25
effect on pests  129
effect on weeds  105
examples  147–168
planning  140–152, 252–259

cucumber beetle  335
cultivators  112, 117

Noble blade  118
wide blade  118

cutworm  136, 335

D
dandelion  119

characteristics  127
Dewavrin Family  147
diseases. See also specific diseases

management  128–138
susceptible crops  143

disk plow  92, 107
dockage  268

double cropping  201
drought  172
dry beans. See beans
dryland farming  83, 199
durum  314

E
earthworms  22, 25, 26, 27, 32, 58
ecological principles  5–8
economics  141–142, 207, 231
einkorn  314
electrical conductivity  62
energy use  7
ergot  99, 120, 132, 133, 143, 270, 271, 275, 299, 

300, 304, 317
erosion  29, 38, 67, 72-82, 192

soil aggregates  63
wind  75

eutrophication  29, 51
exudates  21, 22, 23, 32, 38

F
faba beans  186, 212, 338–346

and K  56
aphids  134
nutrient removal  44

falling number  269, 270, 279, 307
fallow  73, 84

effect on mycorrhizae  24
fall rye. See rye
farm planning worksheet  248, 248–258
feeders, heavy, medium or light  144
Ferme Jobin  232
fertilizers  13, 49

mineral  51. See also soil amendments; See 
also rock powders
organic  50, 52. See also soil amendments
synthetic  52. See also synthetic fertilizers
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fescue  86, 103
allelopathic effects  103

field bindweed  124
field cultivator  92
field pea. See peas
field penetration resistance  63
finger weeder  111, 112, 325, 334, 392
fish emulsion  3, 48, 50, 168, 239, 339
flax  23, 54, 59, 84, 102, 154, 172, 177, 365–371

ability to compete with weeds  102
in no-till systems  82
nutrient removal  44

flex-tine weeders  95, 111
forages  222–223

and nutrient cycling  42
‘cocktail mixes’  173
effect on mycorrhizae  25
nutrient removal  45
to control weeds  106

fossil fuels  33
foxtail  104, 110, 300, 320
fungicides

effect on mycorrhizae  24
Fusarium  143, 242, 296, 311, 317, 357

G
genetically engineered organisms  13, 14, 49, 

284, 285
germination tests  264
Glenlea study  54
global climate change  7, 33
goats  149, 151, 221
grain

cleaning  265
moisture content  266, 267
storage  268

grasshoppers  132, 135

grazing management  42, 205, 226, 229
bale or swath grazing  229
green manures  229, 231, 232–233

greenhouse gases  7, 30, 33, 51
green manure  179–217. See also cover crops

effect on weeds  106
in crop rotations  142
in no-till system  81
instead of fallow  84

gypsum  40, 51, 57, 254, 360

H
hairy vetch  37, 153, 186, 191, 212

ability to compete with weeds  106
allelopathic effects  103
in no-till system  80

Haney Test  65
hardpan  58, 69, 71, 84, 89, 198

and weeds  99
harrows  93, 107, 108, 110, 117
harvesting tips  266, 266–267. See also specific 

crops
hay. See also forage

P removal  55
S removal  57

heavy metals  51, 55, 239
in rock powders  51, 55

Hedgeville Organics  156
hemp  163, 372–384
herbicides  13

effect on mycorrhizae  24
humus  31, 34, 400. See also soil organic matter

I
IFOAM  2
inoculant. See also Rhizobia
inspection  16
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intercropping  28, 169–178
for pest control  130–131
for weed control  106
relay  170
row  170
strip cropping  74, 169

inter-row cultivation  112
iodine  57
iron  57, 69, 347, 399

and soil pH  39

K
kamut  314
kelp  48, 57, 360

micronutrients  57
keyline design  74, 85
Kinsey, Neal  62
kochia  127

L
ladybeetles (ladybugs)  134
lamb’s-quarters  104, 107, 110
legumes. See specific crops

and P  55
and soil pH  39
and sulphur  57
nitrogen fixation  42, 53, 182. See also Rhi-
zobia

lentils  84, 120, 159, 183, 186, 212, 347–354
ability to compete with weeds  102, 103
cover crop  73
Indianhead  84, 186
nutrient removal  44

Les Fermes Longprés  147
lime  40, 245
limestone (CaCO

3
)  40, 51

livestock  48, 218–232, 219. See also grazing
effect on K  56
feed  270, 270–271
nutrient cycling  42, 224

loam  67
link to CEC  39

lupins  23, 178, 183, 212
lygus bugs  132, 353, 381

M
magnesium  38, 40, 52, 56, 62, 152, 184, 399

and K 56
and soil pH 39
base saturation 62
in limestone 40
nutrient cycling 52

manganese  57, 293, 322, 360, 399
manure  37, 48, 49, 224–247

and K  56
and nitrogen  53
and P  55
and S  57
effect on earthworms  26, 242–243
effect on mycorrhizae  24
regulations  14

medic  84, 150, 177, 183, 198, 199, 202, 212, 321, 
367

methane (CH
4
)  33

micronutrients  32, 57. See also specific nutri-
ents
nutrient cycling  52

Midmore Farm  165
moisture conservation  83
moldboard plow  91
molybdenum  57, 184, 360, 399

and soil pH  39
Moose Creek Organic Farm  161
Moulin des Cèdres  147
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mowing
for weed control  118

mulch  27, 73, 79, 80, 81, 82, 106, 119, 155, 192, 
193, 194, 205, 294, 303, 312
for weed control  119
in no-till systems  82

mustard  130, 212, 359
allelopathic effects  103
effect on mycorrhizae  24

mycorrhizae 23, 24, 25, 32, 35, 54, 164, 399
link with P  54

N
nanotechnology  14
Natural Systems Agriculture Lab University of 

Manitoba  81
nightshade  99, 120, 265, 363
nitrates  24, 38, 53, 57, 59, 60, 61, 62, 70, 134, 

205, 233, 300, 342, 350, 396, 397, 398
effect on pests  134
leaching  61
sampling  61
source  53

nitrifying bacteria  24, 25
nitrogen (N)  22, 23, 25, 28, 38, 50, 53–54, 74, 

99, 104, 128, 129, 130, 131, 133, 180, 195, 
210, 218, 227, 230, 235, 249, 279, 282, 292, 
293, 299, 349, 387, 388, 401
and soil pH  39
cycles  52
deficiency  53
in soil tests  59
potentially mineralizable nitrogen  64

nitrogen-fixing bacteria. See Rhizobia
nitrogen (N) fixation  42, 52, 181–184, 198

calculation  188
effect of K  56

nitrous oxide (N
2
O)  7, 33

Noble blade  118
no-till  27, 79, 79–86, 80, 81, 82, 91, 155, 181, 

204
nurse crop  293
nutrient cycling  31, 32, 41, 52, 224
nutrient losses  51, 56, 61, 225
nutrient removal by crops  43

nutrient demand categories of crops  144
nutrient run-off  29, 51

O
oats  153, 214, 290–297

ability to compete with weeds  102, 106
allelopathic effects  103
nutrient removal  44

oilseed radish  23, 190, 192, 193, 196, 198, 281, 
301, 307, 341, 359

orchardgrass  45, 46
nutrient removal  45

organic certification  13–20
organic plan  14, 16
Organic Products Regulation  13
overclipping  114

P
parallel production  12, 15
parasitic wasps  133
peas  84, 153, 183, 186, 212, 355–363

ability to compete with weeds  102
nutrient removal  44

perennial forages  27, 29, 48, 222
in minimum tillage systems  27

permanganate oxidizable carbon  64
pesticides  13
pests. See also specific pests

management  128–138
phosphate  25, 51, 54, 55, 57, 191, 244, 254, 396

pollution  51
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phosphorus (P)  24, 32, 48, 54, 178, 190, 349
deficiency, signs  54
effect on mycorrhizae  24
effect on plant growth  54
forms  54
in soil tests  59, 61
nutrient cycling  52, 61
sampling  60
sources  54

Phytophthora  135, 393. See also root diseases
pigweed  59, 104, 107, 110, 127, 288, 300, 320, 

380
characteristics  127

Plant Root Simulator (PRS) probes  64
pollination  274
Pollock Farms  309
pollution

nutrient  51
potassium (K+)  38, 48, 52, 55, 62, 191, 224, 225, 

280, 308, 320, 342, 360, 396, 399
and soil pH  39
base saturation  62
deficiencies  56
nutrient cycling  52
role in plant growth  55
sampling  60

potatoes  120, 301, 330
roguing  120
weed control. See also inter-row cultivation

poultry  167, 227, 239
powdery mildew  143, 311, 317, 357, 361, 362
pre-emergent tillage, blind harrowing/skim-

ming  108
pre-plant tillage  108
principles of organic agriculture  2
prohibited practices  13
protein levels  53, 222, 270, 271, 279, 306, 314, 

322, 324, 358

effect of K  55
pulses. See specific crops

in crop rotations  29, 105
nutrient removal  44

Pythium  242, 325, 345, 370

Q
quackgrass  102, 117, 122–124, 127, 164, 168, 

193, 220, 222, 271, 288, 302
characteristics  127

R
radish  212, 213, 217. See also oilseed radish
reduced tillage  30, 73, 83
relay cropping  201
Rhizobia  32, 39, 164, 171, 181-183, 208, 333, 

342, 347, 348, 350, 360, 389, 399, 400
and soil pH  39
inoculant  182, 183

rhizosphere  21, 22
ridge tillage  27, 115, 148
risk management  14
rock phosphate  25, 51. See also phosphorus

and sulphur  57
concerns about its use  55

rock powders  48
rod weeder  94, 104, 107, 108, 117
roguing  120

for pest control  136–137
roller-crimper  79, 80, 194, 204

for weed control  119
root diseases  24, 135. See also specific diseases

influence of P  54
root exudates  21, 32, 38
root growth

influence of P  54
rotary hoe  108, 110, 111, 117
row spacing
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effect on weeds  104
Russian thistle  107, 110, 127, 352

characteristics  127
rye  154, 298–304

ability to compete with weeds  102, 106
allelopathic effects  103
cover crop  37, 84, 214
in no-till system  80
nutrient removal  44
straw  37

ryegrass  85, 103, 123, 148, 198, 205, 214, 215, 
217, 222, 233, 234, 280, 286, 298
allelopathic effects  103
crop rotations  148

S
safflower  85, 330

in saline soils  85
saline soils  41, 85

electrical conductivity  62
salt-tolerant crops  86
sandy soils  34

K levels  56
link to CEC  39
soil texture  67

sawfly  131, 132, 135, 136, 143, 146, 171, 311, 318
Sclerotinia  130, 143, 177, 330, 335, 345, 358, 

362, 377, 381, 393
scuffling. See also inter-row cultivation
seaweed  57. See also kelp
seed  14. See also germination tests

cleaning  275
growing  272

seedbed preparation  69, 87–94
seeding depth  88
seeding rate

effect on weeds  104
selenium  40

sewage sludge  13, 49
sheep  149, 231, 239
shelterbelts  75, 83, 135. See also windbreaks

for pest control  132
silty soils

soil texture  67
Sleeping Beauty paradox  25
smother crops  106, 193. See also cover crops
snow trapping  83, 86, 106
sodic soils  41
sodium (Na+)  41

and soil pH  40
base saturation  62

soil
chemical properties  31
moisture  84
physical properties  31
texture  31
water-holding capacity  35

soil aggregates  22, 24, 35, 69, 75
testing  63

soil amendments  28, 49, 49–51
compost and manure  242–244

soil compaction  63, 67–69, 84
effect on earthworms  26

soil conservation  72–81
soil fertility  31–40
soil food web analysis  64
soil health  20, 31

soil health score  65
soil life  20–27, 31, 34, 35

influence of soil amendments  49
nutrient cycling  52
testing  64

soil organic matter  7, 20, 22, 32–37, 71, 75, 191
and soil erosion  72
effect on soil structure  69
forms  36
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nutrient cycling  52
quality  34

soil pH  31, 39–41. See also acidity and 
alkalanity

soil respiration  64
soil structure  20, 29, 31, 69–71, 192

soil aggregates  33
soil tests  48, 58, 59–66
soil texture  67–69

as linked to CEC  39
determining by feel  67
monitoring  58

soil type  31
Solvita® CO

2
 Burst soil respiration test  64, 65

sorghum-Sudangrass  85, 150, 214
sowthistle, perennial

characteristics  127
soybeans  120, 183, 212, 385–393

ability to compete with weeds  102
crop rotations  147, 153, 167
high quality  270
in no-till system  80
nutrient removal  44
ridge tillage  115

spelt  305–312, 309
ability to compete with weeds  102
crop rotation  151

split production  12, 15
spring wheat. See wheat, spring
stale seedbed (pre-emergent tillage)  107
stinkweed  104, 107, 110, 133
strip tillage  27, 74
stubble management  105, 229

and pests  135
stubble contouring  83

subsoiling  71
sulphate  38, 40, 57, 225, 360

sulphur (S)  40, 44–47, 57, 60, 152, 164, 224, 
271, 342, 360, 399
and soil pH  39
defiencies  57
in organic matter  57
link with P  55
nutrient cycling  52
sources  57
use in plants  57

sunflower  23, 86, 103, 110, 112, 130, 143-145, 
148, 149, 173, 178, 199, 274, 330, 368, 377
allelopathic effects  103
as windbreak  75
in no-till systems  82
nutrient removal  44
weed control. See also inter-row cultivation

sweetclover  166, 172, 187, 212
ability to compete with weeds  102
allelopathic effects  103
in saline soils  85

swine  227
switchgrass

nutrient removal  45
synthetic fertilizers  7, 8, 28, 31, 49, 52

T
terroir  275
thistle. See Canada thistle, Russian thistle and 

sowthistle
tile drainage  71
tillage  14, 27. See also pre-plant tillage

effect on earthworms  26
effect on mycorrhizae  24
effect on soil organic matter  34
effect on soil structure  69, 70
for seedbed preparation  88
for weed control  106–115
in-crop  110
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low-disturbance  118
soil conservation  72

tillage erosion  73, 77
tilth  20, 69
tissue analysis  65
trace elements. See micronutrients
transition period  10, 11
trap crops  131–132
trefoil  183, 212
triticale

ability to compete with weeds  102
twitchgrass. See quackgrass

U
underseeding  201, 281, 286, 315, 401
University of Manitoba  81, 153, 231

V
vertical tillage  74, 93
vomitoxin  271, 325

W
water conservation  72–81
water-holding capacity  36, 70, 84
water infiltration rate  63, 70, 75, 84
waterlogged soils  70, 84, 88
water quality  8
water table  41
weeds. See specific weeds

annuals  107, 110.
as indicators  59
characteristics of common weeds  127
cool-weather weeds  104
hand weeding  120
management  98–129, 198
non-mycorrhizal  59
perennial  106, 120, 121–122.
preventing problems  99

pros and cons  98
warm-season  104

wheat  313–329
ability to compete with weeds  102
allelopathic effects  103
high quality  270
Khorasan  314
mineral content  24
mycorrhizae  24
spring.  See wheat, spring
crop rotations  147
nutrient content  43
straw  37
winter.  See wheat, winter
nutrient removal  44

wheatgrass  75
ability to compete with weeds  102
in saline soils  85

wheat midge  131
wheat, spring

spring  313–318
crop rotations  147
nutrient content  43
ability to compete with weeds  102
in no-till systems  82
nutrient removal  44

wheat, winter
winter  319–325
nutrient removal  44 
ability to compete with weeds  102

wild buckwheat
characteristics  127

wild mustard  59, 107, 113, 114, 165
characteristics  127
control  125

wild oats  104, 105, 107, 114
characteristics  127
control  125–126
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windbreaks  75, 83. See also shelterbelts
winter survival of crops

influence of K  55
influence of P  54

winter wheat. See wheat, winter
wireworm  130

Z
zinc  24, 57

and soil pH  39
sampling  60
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in OrGaniC SHeeP PrOduCtiOn

Written by Peter Stockdale, a sheep farmer and retired parasitologist,  
this books guides you through raising sheep without chemicals.

GrOwinG POtatOeS OrGaniCally  
from market Garden to field CrOP

Farmer Maureen Bostock addresses one of the most heavily pesticide-dependent  
field crops - potatoes.

CrOP PlanninG  
for OrGaniC veGetable GrOwerS

Authors Frédéric Thériault and Daniel Brisebois share their 11-step process for  
making money from a market garden (with templates and real life success stories).
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for OrGaniC GrOwerS

Making less work of paperwork is the mission of authors Kristine Swaren and  
Rowena Hopkins. Filled with examples, templates and practical advice.

GrOwinG StrawberrieS OrGaniCally

Author Maureen Moore takes you through the process of growing strawberries  
without chemicals - from preparing the seed bed to harvest.

OrGaniC liveStOCk HandbOOk, 2nd editiOn

Authors Laura Telford and Anne Macey have produced a fully revised, second edition  
to reflect the Canadian Organic Standards and latest research. Includes details on 
organic production, transition, and farmer interviews. 
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Organic Field Crop Handbook Third edition

GR E AT Y I E L DS ,  H IGH- QUA L IT Y CROPS A N D E N V IRON M E N TA L SUSTA I NA BI L IT Y

The 3rd edition of the Organic Field Crop Handbook has been fully revised to reflect the latest information on 
growing organic field crops in North America, including wheat, spelt, beans, hemp, flax, soybeans and more. 
Relying on scientific research and experience from successful organic farmers, the handbook guides farmers 
as they build profitable and resilient organic farm enterprises. The book is valuable for beginner and expe-
rienced organic farmers, as well as farmers in transition. 

The trusted and highly regarded Organic 
Field Crop Handbook is an essential and 
invaluable reference that won’t get dusty 
on your bookshelf. 

“On our organic, family farm we’ve learned 
that our greatest resource is healthy soil. 
The Organic Field Crop Handbook is used 
regularly for principles of crop rotation, plant-
ing methods, and soil management and therefore has been a 
necessary reference to attain the ultimate goal  
of growing healthy food for families in western Canada.”  
David and Valerie Witzaney, New Life Organic Foods

“There are few ‘must-have’ books for the 
organic farm library and this is one. You turn 
to it countless times whether to check seed-
ing rates or row spacing, or when you are 
thinking about implementing an innova-
tive technique. More than just a practical 
manual, the Organic Field Crop Handbook 
weaves the integrity, the intent and the 
principles behind what makes organic 
farming so necessary for our collective 
food future.” 
Av Singh, PhD, PAg, Organic Extension 
Specialist 
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