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Abstract 

Agriculture is one of societal activities greatly affected by global warming and environmental 

degradation. Moreover, anthropogenic activities like increasing use of pesticides and chemical fertilizers 

as well as the lack of appropriate policies and technologies are globally common stressors on ecosystem 

and human health. In the areas both in the US and Canada -Ontario in particular as a study area of this 

study- pesticides use is a subset of the larger spectrum of industrial chemicals deployed in the region. In 

the Great Lakes, for example, the International Joint Commission has estimated that there are more than 

200 chemicals of concern in water and sediment of the Great Lakes. With a large reservoir of toxic 

matters, biological magnification distributes pollutants up the food chain and ultimately to humans. 

Despite some commendable policy initiatives and trans-boundary agreements like the Great Lakes Water 

Quality Agreement between Canada and the US, there are numerous societal problems, emerging issues 

and policy failures. To illustrate, First Nations and indigenous communities in the north are still deprived 

of safe drinking water and basic sanitation. Recent studies on arctic ecosystem do indicate that 

nanoparticles may have irreparably damaging effects on the environment. 

 

Since the licensure to practice Agrology in Ontario is voluntary, farmers and other individuals who 

prefer practicing agricultural activities in Ontario do so unlicensed and are not accountable. There is a 

need of a regulatory mechanism for storing comprehensive data about the pests, crops and the pesticide 

used in compliance with the existing provision of certification requirement for pesticides sellers and 

applicators only through consultation with the certified Agrologists. Though the use of cosmetic 

pesticides is banned in Ontario, with an exception for the golf courses, their import should be monitored 

and controlled as they are easily purchasable from the US market and other countries. As such, this study 

postulates a sustainable agriculture policy framework in order for the governmental policy instruments to 

reconcile with the intergovernmental policy framework and environmental tools like best management 

practices to control nonpoint source pollution.  

 



 
 

 

ACRONYMS AND ABBREVIATIONS 
 

AAFC  Agriculture and Agri-food Canada 

ADI  Acceptable Daily Intake 

APF  Agricultural Policy Framework (Canada) 

BMP  Best Management Practices 

CAPE  Canadian Association of Physicians for the Environment 

DNA   Deoxyribose Nucleic Acid 

DDT   Di-chloro Di-phenyl Tri-chloroethane 

FPT Federal, Provinces and Territories (or Federal, Provincial and Territorial)  

GLWQA  Great Lakes Water Quality Agreement 

IJC   International Joint Commission 

MOH  Ministry of Health  

OMAFRA  Ontario Ministry of Agriculture, Food and Rural Affairs  

OMNR  Ontario Ministry of Natural Resources 

OMOE  Ontario Ministry of Environment 

OMOH  Ontario Ministry of Health  

PCPA  Pest Control Products Act  

PFO  Pesticide Free Ontario  
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1.0 INTRODUCTION 

Population growth and increased urbanization are two major global megaforces affecting 

environmental change. They are key drivers of the demand for energy, water, and food, and 

the resulting degradation and depletion of natural resources (KPMG, 2012). For the first time 

in history, the world is a global urban society where more than half of the world‟s population 

now lives in cities. Future of cities, the future of humanity itself, all depend very much on 

decisions made now in preparation for this growth (UNFPA, 2007).  Achieving gains in 

agricultural productivity to feed the growing population will be a major challenge (Foley et 

al. 2011). Considering that the world population is expected to increase to 9 billion by 2050, 

Canada‟s current agriculture policy framework, Growing Forward (2008-2013), has 

acknowledged that growing population worldwide results in the growing demand for food 

and new market opportunities for the Canadian (AAFC, 2011). Many studies indicate that 

agricultural productivity in Canada has increased with increasing use of pesticides and 

chemical fertilizers. Thus, the agricultural use of pesticides (interchangeably used as 

„pesticides use‟ or „use of pesticides‟ herein after) would bring significant progress, but is not 

a viable solution, and would also pose threats on the sustainability of the agricultural 

industry. In addition, environmental change, global warming, population growth and 

increased urbanization affect the sustainability of agriculture. 

Among many emerging issues in our environment, agricultural use of pesticides, the 

scope of this study, is a subset of the larger spectrum of industrial chemicals used in modern 

society.  The abuse and misuse of agricultural chemicals remain a major problem in many 

countries, especially in Latin America, Asia and Eastern Europe (FAO, 1996). Pesticides are 

causing significant health impacts in northern Canada because of long-range air currents and 

the traditional diet of northern Canadians. According to Boyd (n.d.),  Canada was reported to 

have had a poor record on environmental issues related to agriculture, and was ranked 22nd 
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out of 28 OECD nations on pesticide use, and 25th out of 28 on commercial fertilizer use. 

Agriculture and Agri-Food Canada (AAFC) reports not only a lack of progress, but slippage, 

in meeting goals concerned with water quality and preserving biodiversity (AAFC, 2008-

2009). 

Canada and the United States signed the Great Lakes Water Quality Agreement (the 

Agreement) in 1972. The International Joint Commission (IJC), acting for the two 

governments, oversees all activities pursuant to the Agreement. As part of the Agreement, the 

IJC established the Pollution from Land Use Activities Reference Group (PLUARG) which 

requested in 1972 that a survey of pesticide use be carried out every five years in the province 

to identify and quantify the pesticides used in the Great Lakes Watershed in order to 

determine sources, quantify inputs, and assess the impact of inputs from a variety of land use 

activities on water quality (Monteith and Sonzogni, 1976 and OMAFRA, 2012). Since 1973, 

surveys of agricultural pesticide use have been carried out every five years by the OMAFRA. 

The Ontario Pesticides Act (the Act) and Regulation 914 under the Act provide a regulatory 

framework for managing pesticides. Licenses are required for selling pesticides, applying 

them or for operating pesticide applicators. The act also regulates transportation, storage and 

disposal of pesticides.  

1.1 Rationale 

Because the environmental burden of toxic chemicals includes both agriculture and non-

agricultural compounds, it is difficult to separate the ecological and human health effects of 

pesticides from those of industrial compounds that are intentionally or accidentally released 

into the environment (FAO, 1996). In response to the increasing pollution and its effects on 

health of people on the one hand, and intense demand of food to feed exponentially growing 

population on the other, appropriate agricultural policies have to evolve in order to reduce the 
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impacts of agricultural activities in our lands. Canada‟s agriculture policy framework (APF), 

for example, APF 2003–08 and current APF (2008–13) focused on securing the long-term 

prosperity, profitability and success of the sector. The current APF: Growing Forward (GF, 

2008–13) subsequently elaborated on the APF through additional emphasis on 

competitiveness through innovation, market development, and regulatory improvements, as 

well as greater flexibility for provinces and territories. As a result, each province has their 

own policies to regulate agricultural activities including use of pesticides. For example, the 

government of BC has no ban on cosmetic pesticides while the government of Manitoba has 

requested the public‟s opinions until October 1, 2012, asking whether cosmetic pesticides are 

to be banned in the province. Similarly, OMAFRA, starting from 1973, has been conducting 

surveys every five years to estimate the quantity and active ingredients of pesticides used for 

agricultural purposes. With the mandate of the Ontario Pesticides Act and Regulation, 

municipalities in Ontario are regulating the sale and use of pesticides in their jurisdictions 

with an exception for golf courses. Stakeholders have mixed opinions with those practices 

including the licensing requirements to practice Agrology profession which is voluntary in 

Ontario. Thus, this study is of utmost importance in gauging the public responses and 

concerns of the stakeholders regarding the implications of existing policy and practices for 

effective policy measures that can be incorporated in the new APF.   

 

1.2 Objectives 

This study is carried out to fulfill the requirement of master‟s degree in Engineering and 

Public Policy. The goal of the paper is to look at the sustainability of the agricultural industry 

in Ontario and analyze the impact that existing policies in Ontario has on the development of 

the industry. The specific objectives of this research are: 
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1. To assess the environmental consequences of  the use of pesticides in general, and the 

policy implications of the agricultural use of pesticides in Ontario‟s soils in particular; 

2. To compare how the relevant ministries evolved their environmental and agricultural 

policies, and how the industry influenced and responded to the policies being made; 

and 

3. To analyze the trend and types of agricultural use of pesticides in Ontario; and 

discusses the policy implications of agricultural use of pesticide here in Ontario. 

1.3 Conceptual framework 

The sustainability of agriculture industry is central to the heart of the conceptual 

framework of this study. Various sources of literature on the use of pesticides and their 

consequences both on environment and public health were reviewed. Policy documents were 

reviewed in order to analyze their jurisdictions, coexistence and policy initiatives.  FPT-APFs 

and ongoing policy discussions about future APF (Growing Forward 2) were analyzed with 

reference to the evolution of different policies and triggering/priority driving factors. Results 

and findings are discussed substantiating with relevant literature and a sustainable 

agricultural policy framework is postulated. The conceptual framework for this study is 

shown in Figure 1.   
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2.0 LITERATURE REVIEW 

 

The purpose of this section is review the relevant policies documents and earlier studies 

on the agricultural use of pesticides. Definition of the terminologies related to the pesticides, 

their types and effects are also sought through different literature. Additionally, this section 

aims to explore the relevant literature to triangulate and substantiate the findings of this 

study.  

 

Pesticides, including herbicides, insecticides and fungicides, are widely used in 

agriculture. Richard (2001) states “Canada lacks credible information on pesticide use, and 

survey coverage has varied greatly with different active ingredients, registrants and 

products.” The chemicals used in pesticides pose threats to human health and cause a wide 

range of environmental impacts including degradation of habitat, contributing to loss of 

biodiversity and water pollution. Many pesticides include ingredients that are persistent (i.e. 

they do not broken down in the environment), highly mobile and capable of bioaccumulation. 

Humans can also be harmed by pesticides through direct exposure during the application 

process or through exposure to pesticide residues in food and water. These toxic substances 

can affect the immune system, harm the reproductive system and cause cancer. 

2.1 Ecological effects of pesticides 

The ecological effects of pesticides (and other organic contaminants) are varied and are 

often inter-related. Pesticides are included in a broad range of organic micro pollutants that 

have ecological impacts. Different categories of pesticides have different types of effects on 

living organisms, therefore generalization is difficult. Although terrestrial impacts by 

pesticides do occur, the principal pathway that causes ecological impacts is that of water 
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contaminated by pesticide runoff. The two principal mechanisms are bioconcentration and 

biomagnification. 

Bioconcentration: This is the movement of a chemical from the surrounding medium into 

an organism. The primary "sink" for some pesticides is fatty tissue ("lipids"). Some 

pesticides, such as DDT, are "lipophilic", meaning that they are soluble in, and accumulate in, 

fatty tissue such as edible fish tissue and human fatty tissue. Other pesticides such as 

glyphosate are metabolized and excreted. 

Biomagnification: This term describes the increasing concentration of a chemical as food 

energy is transformed within the food chain. As smaller organisms are eaten by larger 

organisms, the concentration of pesticides and other chemicals are increasingly magnified in 

tissue and other organs. Very high concentrations can be observed in top predators, including 

human. 

Effects at the organism or ecological level are usually considered to be an early warning 

indicator of potential human health impacts. The major types of effects are listed below and 

will vary depending on the organism under investigation and the type of pesticide. Different 

pesticides have markedly different effects on aquatic life which makes generalization very 

difficult. The important point is that many of these effects are chronic (not lethal), are often 

not noticed by casual observers, yet have consequences for the entire food chain. 

 According to FAO (1996) the effects of pesticides are: “Death of the organism; 

Cancers, tumors and lesions on fish and animals;  Reproductive inhibition or failure; 

Suppression of immune system; Disruption of endocrine (hormonal) system; Cellular and 

DNA damage; Teratogenic effects (physical deformities such as hooked beaks on birds); Poor 

fish health marked by low red to white blood cell ratio, excessive slime on fish  scales and 
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gills, etc.; Intergenerational effects (effects are not apparent until subsequent generations of 

the organism); Other physiological effects such as egg shell thinning.” 

These effects are not necessarily caused solely by exposure to pesticides or other organic 

contaminants, but may be associated with a combination of environmental stresses such as 

eutrophication and pathogens. These associated stresses need not be large to have a 

synergistic effect with organic micro pollutants. Ecological effects of pesticides extend 

beyond individual organisms and can extend to ecosystems. Swedish work indicates that 

application of pesticides is thought to be one of the most significant factors affecting 

biodiversity. Jonsson et al. (1990) reported that the continued decline of the Swedish 

partridge population is linked to changes in land use and the use of chemical weed control 

(CWC). CWC has the effect of reducing habitat, decreasing the number of weed species, and 

of shifting the balance of species in the plant community (as cited in WWF, 1992). According 

to Torstensson (1990), the impact of pesticides on soil fertility, including inhibition of 

nitrification with concomitant, reduces uptake of nitrogen by plants (as cited in WWF, 1993). 

These studies also suggest that pesticides adversely affect soil micro-organisms which are 

responsible for microbial degradation of plant matter (and of some pesticides), and for soil 

structure.  

2.2 Public health effects of pesticides 

Because the environmental burden of toxic chemicals includes both agriculture and non-

agricultural compounds, it is difficult to separate the ecological and human health effects of 

pesticides from those of industrial compounds that are intentionally or accidentally released 

into the environment (FAO, 1996). UNEP (1993) linked the effects of pesticides to "the level 

of oncological (cancer), pulmonary and haematological morbidity, as well as on inborn 

deformities and immune system deficiencies." 
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Farm workers have special risks associated with inhalation and skin contact during 

preparation and application of pesticides to crops. However, for the majority of the 

population, a principal vector is through ingestion of food that is contaminated by pesticides. 

Degradation of water quality by pesticide runoff has two principal human health impacts; the 

first is the consumption of fish and shellfish that are contaminated by pesticides. This can be 

a particular problem for subsistence fish economies that lie downstream of major agricultural 

areas. The second is the direct consumption of pesticide-contaminated water. WHO (1996) 

has established drinking water guidelines for 33 pesticides.  

Many health and environmental protection agencies have established "acceptable daily 

intake" (ADI) values which indicate the maximum allowable daily ingestion over a person's 

lifetime without appreciable risk to the individual. For example, in a recent research by Wang 

and Lin (1995) studying substituted phenols, tetra-chlorohydroquinone, a toxic metabolite of 

the biocide pentachlorophenol, was found to produce "significant and dose-dependent DNA 

damage."  
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3.0 METHODS 

Data and information were collected from both primary and secondary sources. Policy 

documents including Canada‟s APF: 2003–08, current APF (2008–13) and ongoing APF 

policy discussions (which also incorporate the market responses to earlier frameworks and 

existing practices at federal, provincial and territorial levels) were reviewed. To assess the 

opinion of stakeholders on the use of pesticides and the response about existing policy 

practices in Ontario, a survey was administered by selecting the respondents purposively and 

using the respondent-driven sampling method. Pesticides used for field crops, fruit and 

vegetable crops, as well as selected other agricultural crops (nursery, sod and ginseng) are 

used in this study. The trend of pesticide use from 1973 to 2008 was obtained from the 

Economic Development Policy Branch, Ontario Ministry of Agriculture, Food and Rural 

Affairs (OMAFRA) 
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4.0 RESULT AND DISCUSSION 

In response to increasing pollution and its effects on health of people and the 

environment, policy has to evolve and appropriate measures are to be undertaken. This 

section analyses the results obtained from this research. Findings of this research are 

substantiated with relevant literature and data triangulation was done through expert 

interviews with the experts and professionals engaged in agricultural industry. 

4.1 Ecological impacts 

There are numerous emerging environmental issues pertaining to the use of pesticides in 

Ontario. For example, the International Joint Commission (IJC) has estimated that there are 

more than 200 chemicals of concern in water and sediments of the Great Lakes ecosystem 

(FAO, 1996). Environmental toxicity is further intensified due to the increasing severity of 

pollutions in our land, water, air and gene pool. Moreover, land and biodiversity do work as a 

large reservoir of toxic matters, and are biologically magnified and passed into various forms 

and quantity due to bioaccumulation while coming to the humans. Despite some good policy 

initiatives and trans-boundary agreements like the Great Lakes Water Quality Agreement 

(GLWQA) between Canada and the US, there are numerous societal problems, emerging 

issues and policy failures. To illustrate, First Nations and other indigenous communities in 

the north are still deprived of safe drinking water and basic sanitation (The Council of 

Canadians, 2011). People in the Chemical Valley, like the fish grown in the Great Lakes, are 

intoxicated with high level of mercury, and also the water in those areas is highly polluted.     

 

Ontario, compared to other provinces and the territories, does support the largest number 

of farms, farmers and the agricultural spaces. A study on arctic ecosystem shows that 

nanoparticles, which are now present in everything from socks to salad dressing and suntan 

lotion and are produced in millions of tones every year, may have irreparably damaging 
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effects on soil systems and the environment (Kumar and Walker, 2011). This means, we are 

introducing new and new types of pollutions on the land and water. Whereas, the issue of 

pesticide still remains unsolved; rather the amount of use is further increasing.  

4.2 Agricultural policies and practices 

Although governmental goals and policy instruments are guided by the multiple goals as 

reflected in the intergovernmental APF and Growing Forward strategies, they differ to some 

degree. For example, the Pest Control Products Act (PCPA) requires all the pesticides to be 

registered with the Minister of Health (MOH) before they can be used in Canada (MOH, 

2012). At the provincial level, Ontario Pesticides Act and Regulation 914 provide a 

regulatory framework for managing pesticides. Under the jurisdiction of Ontario Ministry of 

Health (OMOE), it also regulates transportation, storage and disposal of pesticides, and thus 

licenses are required for selling pesticides, applying them or for operating pesticide 

applicators. A British Columbia provincial government committee has recently rejected a 

province-wide ban on cosmetic garden pesticides saying that there is not enough evidence to 

justify that those pesticides harm public health (CBC News, 18 May 2012).  

 

In Ontario, the province‟s cosmetic pesticides ban came into effect on Earth Day, April 

22, 2009. OMOE says that the decision was taken by listening to medical experts – like the 

Canadian Cancer Society – who have made a convincing case for reducing our exposure to 

pesticides, particularly children who are generally more susceptible to the potential toxic 

effects of pesticides. Local governments both in Ontario and B.C. have been banning the use 

cosmetic pesticides.  

 

A survey conducted by Pesticide Free Ontario (PFO) and the Canadian Association of 

Physicians for the Environment (CAPE) found that 71 percent of Ontarians support a 

http://laws.justice.gc.ca/en/P-9.01/
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provincial law prohibiting lawn and garden pesticides (see Table 1). Polls conducted in major 

cities like Vancouver, Quebec, Toronto, Waterloo, Ottawa, Nova Scotia and P.E.I. showed 

that majority of the people, from 70 to 85 percent, support the ban of cosmetic pesticides (see 

Table 1). This study also revealed that majority of the respondents expressed their opinion 

that pesticides use being regulated by the provincial and municipal governments are good 

(see Table 2).  

 

Provinces Support to provincial laws 

Ontario 70% (2008). This study (85%) 

Quebec 87% (2003) 

Saskatchewan 70% (2008) 

BC 76% (2008) 
[71% (NDP) , 70% (Liberal) and 69% (Conservative) 2012] 

Table 1 - Public opinion on the use of cosmetic pesticide (province wide)  
(CAPE and OraclePolls, 2008) 

 

Cities Opinion expressed in this study Response (n=180) 

Ontario Provincial ban on pesticide use on golf 
courses 

80% 

Ontario Provincial law to ban cosmetic pesticides 82% 

Ontario Municipal bylaws to ban cosmetic pesticides on 
private residential property 

74% 
Hamilton (85%), Ottawa 

(73%), GTA (75%) 

Table 2-Public opinion on the use of cosmetic pesticide by cities (survey results) 
 

4.3 Coexistence of different ministries in Ontario 

Public and ecological health and economic growth are central to the heart of APF of 

Canada. In Ontario, both OMOE and OMAFRA share the common jurisdictions of their work 

and responsibility in agriculture and the environment. For instance, OMOE classifies and 

regulates the use of pesticides as they have implications to both areas. Similarly, the issue of 

pesticides is also related to public health, and water and land; some of the policies that come 

under the jurisdictions of OMOH and Ministry of Natural Resources (OMNR) respectively 

are also discussed here (see Fig. 2). 
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Figure 2 – Coexistence of different ministries in Ontario 

 

Ontario‟s vibrant agriculture industry contributes to the well-being of the province‟s 

residents and economy. However, soil nutrients and pesticides that are applied to farmland 

can pose risks to human health and the environment if they are not used correctly. Thus, to 

ensure that nutrients and pesticides are used and managed safely, licensing from OMOE is 

mandatory to sell and use pesticides. But in practice, some residents buy the pesticides from 

Wallmarts in the US and deploy in Ontario. 

 

OMNR administers pesticides in the forest to control pests. This is highly controversial as 

there is little research to justify the benefits without causing harm. US Global Research 

Program (n.d.) reports that the US also uses a large amount of pesticides. Weeds, diseases, 
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and insect pests benefit from warming, and weeds also benefit from a higher carbon dioxide 

concentration, increasing stress on crop plants and requiring more attention to pest and weed. 

 

Another concern with continued warming is the northward expansion of invasive weeds. 

Southern farmers currently lose more of their crops to weeds than do northern farmers. For 

example, southern farmers lose 64 percent of the soybean crop to weeds, while northern 

farmers lose 22 percent. It indicates that the pesticides used in the US have severe ecological 

impacts both on environment and agriculture in Canada. So farmers are likely to respond to 

more aggressive and invasive weeds, insects, and pathogens with increased use of herbicides, 

insecticides, and fungicides, and OMNR does signify the use of much pesticide to controlling 

forest weeds. After all, where increases in water and chemical inputs become necessary, this 

will increase costs for the farmer, as well as having society-wide impacts by depleting water 

supply, increasing reactive nitrogen and pesticide loads to the environment, and increasing 

risks to food safety and human exposure to pesticides. Such a complex association among 

global warming, herbicides use in forest, agricultural use of pesticides and the public health 

effects is neither possible to bring under the jurisdiction of a certain ministry nor is possible 

to duly acknowledge through provincial or federal government alone. 

 

4.4 Sustainable agricultural policy framework 

 

Introduction of any policy that contributes to reducing the source of chemicals that are 

harmful to our lands and waters are highly commendable initiatives to protect our 

environment and promote public health. For example, many studies evince the fact that there 

are more than 200 harmful chemical compounds in the sediment from the Great Lakes 

system; the largest fresh water body on the earth. Banning cosmetic pesticides, in this regard, 

is beneficial in many aspects. But, due to the lack of sustainable policy framework at the 
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federal level, there might arise policy ambivalences. For instance, the cosmetic pesticides 

banned in other provinces are recently felt as unnecessary to ban in BC justifying that there 

are not clear evidences that those pesticides pose any threats to public health. The Manitoba 

government is accepting public feedback until the 1
st
 of October 2012 on “whether to ban the 

sale and/or use of cosmetic pesticides” (CBC News, 2012).  

 

 

Figure 3-Sustainable agricultural policy framework (proposed) 

 

To avoid such policy ambivalences and mixed practices across the provinces and 

territories, a FPT sustainable agriculture policy framework (see Fig. 3) should be developed 

such that each province and territory would formulate their agricultural policies and 

regulating framework. For the effective monitoring and the incorporation of emerging issues 

which might be different across the provinces and territories, a virtual body comprising of 

representatives from ministries of FPT making, inclusive to scientists and stakeholders can be 

established.  
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4.5 Agricultural use of pesticides in Ontario 

 

The Ontario Pesticides Act and Regulation 914 under the Act provide a regulatory 

framework for managing pesticides. Section 4(1) of Regulation 63/09 of the Pesticides Act 

states that the Director (OMOE) has the authority to add or remove pesticides to maintain an 

updated list; as of today (09/09/2012), pesticides used in Ontario are classified into 11 

different classes. The number and names of pesticides on these lists are updated generally on 

a monthly basis as newly registered pesticides are classified for sale and use in Ontario, or as 

products are reclassified or declassified (please see www.ene.gov.on.ca for any changes). 

 

OMAFRA conducts regular mailing survey every five years starting from the following 

year (i.e., 1973) that the Great Lakes Water Quality Agreement was signed by Canada and 

the United States in 1972. Sample size and “who the respondents are” are other limiting 

aspects of this survey method; and hence the credibility of the types of pesticides 

administered on the farms and the estimated pesticides values. The regulatory framework on 

the use of pesticides developed by OMOE is significantly controlling the agricultural use of 

pesticides to some extent. The implications of the policy attempt of one ministry to the 

jurisdiction of another ministry, though is considered good from sustainability perspective, 

does indicate that some areas be missing or unaddressed. For instance, the Cosmetic Pesticide 

Ban, added as an amendment to Ontario‟s Pesticides Act in April 2009, another endeavour of 

OMOE to reducing the use of pesticides in lawns, gardens, school yards and parks can‟t 

directly intercede the issue of agricultural use of pesticides as it comes under the jurisdiction 

OMAFRA. 

 

Survey reports on pesticide use in Ontario, 1973 [1], 1978 [2], 1983 [3], 1988 [4], 1993 

[5], 1998 [6] and 2003 [7] mainly deal with non-agricultural use such as roadside spraying 
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and commercial applicators, there has been a consistent focus on pesticide use in agricultural 

crops. As was the case in 1998 and 2003, the 2008 survey of pesticide use (see Figure 4) 

included field crops, fruit and vegetable crops, as well as selected other agricultural crops 

(nursery, sod and ginseng).  

 

The 2008 survey shows that agricultural pesticide usage has increased by approximately 

15 percent since 2003 as measured by the total active ingredient (a.i.). Even though there had 

been an overall reduction in pesticide usage of 45 percent over the last 25 years, there was an 

increase in usage from 2003 to 2008.  

 

Figure 4 -Pesticide active ingredients by crop (OMAFRA, 2012) 

 

Every growing season has its unique challenges. In 2008, weather conditions were one of 

the contributing factors resulting in the increased use of fungicides. Many areas of Ontario 

experienced above normal precipitation during the 2008 growing season. The re-application 

of fungicides was required in some crops to manage the increased disease pressure. 

 

There was an increase in acreage of certain crops such as wheat, soybeans, white beans, 

canola and hay compared to 2003, which partially accounts for the increased pesticide usage 

Corn , 32.2%

Soybeans , 29.7%

Grains , 10.9%

Tobacco , 4.7%

Fruit , 11%

Vegetables , 6.9%

Other , 4.5%
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in these crops. Conversely, tobacco acreage was less compared to the 2003 growing season, 

which is reflected in the decreased use of nematocides in this crop. 

 

There was an increase in glyphosate use in several crops. Total usage of glyphosate has 

increased by approximately 76 percent from 1,170,762 kg a.i. in 2003 to 2,062,648 kg a.i. in 

2008 (see Figure 5). The increased adoption of glyphosate-tolerant crops can account for a 

portion of this increase. 

 

Figure 5-Trend of agricultural use of pesticides in Ontario (OMAFRA, 2012) 

 

 

In field corn, the use of atrazine declined by approximately 10 percent compared to 2003. 

However, atrazine is still an important weed management tool in field corn production as 

indicated by the amount that was applied to this crop (448,071 kg a.i.). Possible explanations 

for other trends or changes in this survey's pesticide usage are as follows (OMAFRA, 2012): 

The outbreak of true armyworm led to an increase in insecticides used on wheat. The drop in 

tefluthrin used in field corn is due to the increased uptake of insecticide seed treatments.  
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Similarly, there is a decline in the use of dimethoate in dry beans, largely due to the new 

availability of a seed treatment (thiamethoxam). The seed treatment tends to reduce the need, 

or at least the number, of foliar applications per season for potato leafhopper control. 

 

Richard (2001) states “Canada lacks credible information on pesticide use, and survey 

coverage has varied greatly with different active ingredients, registrants and products.” In 

addition pesticides that were not previously recorded for use on certain crops may be due to 

new or emergency use registrations. Survey trends therefore may not reflect actual trend only 

through the change in the survey coverage.   
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5.0 CONCLUSION 

5.1 Policy initiative 

Agricultural Policy Framework (APF, 2003–2008) focused on securing the long-term 

prosperity, profitability and success of the sector. Growing Forward (GF, 2008–13) 

subsequently elaborated on the APF through additional emphasis on competitiveness through 

innovation, market development, and regulatory improvements, as well as greater flexibility 

for provinces and territories. As a result, each province and territory has their own policy 

approaches. For example, pesticides, though they are also administered in the agricultural 

lands, it has been practiced under the Ontario Pesticide Act under the jurisdiction of OMOE. 

Agrology profession is Ontario is voluntary. In Ontario, there are several emerging issues 

pertaining to the agricultural use of pesticides. In the Great Lakes, for example, IJC has 

estimated that there are more than 200 chemicals of concern in water and sediments of the 

Great Lakes ecosystem. Thus, there should be a procedural mechanism to track the details of 

the nonpoint sources of pollution; agricultural pesticides. The policy to regulate the Agrology 

profession would not only provide a guideline to define who the farmers are, but also insists 

them to use only the pesticides referred by the certified experts who would also be liable to 

report the comprehensive data of the pesticides used and their effectiveness to the concerned 

department.  

 

5.2 Effective monitoring and control of use of pesticides 

 

OMAFRA estimates the use of pesticides through survey mailing administered to 

certified producers and the farms selected randomly. In spite of considering the list of 

suppliers as sampling frame, be dependent on mailing surveying tool and random selection of 

farms, some other tools needs to be used in order to reduce the non-respondent error as well 
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as to include all the farmers in the study. As the agricultural professions are not regulated in 

Ontario, farmers are not obliged to follow any specific guidelines or consult the specialist 

while using the pesticides. Similarly, the information they report to the Ministry (OMOE) by 

filling in the survey form is used for estimation purpose by the Ministry. The credibility of 

the data the farmers provide; who the farmers are and the estimated pesticide use is not 

unquestionable. But there are other alternatives sources the farmers in Ontario are using the 

pesticides. Some respondents also reported that farmers come to Ontario from Quebec, where 

this profession is strictly regulated, feel agricultural practices more easier to practice and 

quite lucrative than in Quebec.  Thus, survey method needs to be made scientific ensuring 

that participants would represent the real users; the farmers, and also makes the respondents 

feel accountable to report the data. The key solution to this problem is to develop a policy to 

regulate the Agrology profession in Ontario. 

5.3 Reduction of pesticide use in agriculture 

 

Agricultural pesticide usage has increased by approximately 15 percent since 2003 as 

measured by the total active ingredient (a.i.). Even though there has been an overall reduction 

in pesticide usage of 45 percent over the last 25 years, there was an increase in usage from 

2003 to 2008 (OMAFRA, 2011).  In OMAFRA‟s 2008 report, the sample occasionally had 

limitations that certain specific pesticides or crops were not adequately represented and 

hence, pesticide use in such instances were be estimated. Surveys alone and estimation 

through random sampling of farms and/or following certain sampling frame (list of certified 

producers maintained at Ridgetown Campus, UofG) can‟t depict the real trend of pesticides 

use. Some respondents reported that farmers and residents can bring the pesticides buying 

from the Wallmarts in the US.  Similarly, the use of a given pesticide may appear to be zero 

when, in reality, it is likely to have been applied. 
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6.0 RECOMMENDATIONS 

 
For implementation from Ministry level: 1-3, Provincial and Federal level: 4-5 

1. To replace the existing practice of monitoring and estimating the type pesticides 

used in Ontario‟s farms, a specific regulatory mechanism of keeping the record of 

pesticide should be developed.  

2. Not making the certification a voluntary option, Agrology profession, if regulated, 

certified professionals would not only be instrumental in keeping the 

comprehensive data related to the pesticides, but would also encourage and assist 

farmers in developing sustainable agricultural strategies and practices being 

equally responsible to report the data and information to the regulating body.  

3. Farmers should be encouraged towards organic farming, and adopt alternative 

methods of pest control, for example biological pest control methods and biogas 

plants (where the seeds of many weed species are destroyed) and BMPs in order 

to reduce the nonpoint pollution sources.  

4. A virtual body at the central level comprising of the representatives from different 

stakeholders including the policy-makers, for example OMOE, OMNR, 

OMAFRA and farmers‟ groups from Ontario, would be advantageous to act as a 

bridge between federal, provincial and territorial governments and can 

recommend the commendable policy measures about the emerging issues of their 

respective jurisdictions.  

5. Federal sustainable agricultural practices framework which would not only be 

mandatory for the provinces, but would also provide the necessary guidelines for 

the respective local governments, should be developed. 
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APPENDIX 
 
Appendix Table 1. Comparison of total active ingredients used on major crops and for 

 selected pesticide groupings 1983; 1988; 1993; 1998; 2003 and 2008 
Field Corn 

Pesticide or 
Group 

1983 1988 1993 1998 2003 2008 

alachlor 614680 940 - - - - 

atrazine     1719840 999410 585208 573721 499253 448071 

glyphosate 4140 17210 71862 70924 125016 527952 

metolachlor/ 
s-metolachlor 

491020 712170 897870 773833 313934 356748 

all herbicides     3653310      2491370      2351146      1982949      1525659      1564362 

 
Soybeans 

Pesticide or 
Group 1983 1988 1993 1998 2003 2008 

alachlor 436800 1190 - - - - 

metolachlor/ 
s-metolachlor 325450 915170 391152 552963 190301 82760 

glyphosate 28450 41770 164784 375109 861983 
125377

3 

all herbicides      1281880      1694770      1133103       1274624      1196055      1445945 

Grains 

Pesticide or 
Group 1983 1988 1993 1998 2003 2008 

all herbicides 376140 491320 443620 356641 407125 497721 

 
Total Field Crops 

Pesticide or 
Group 1983 1988 1993 1998 2003 2008 

all herbicides     5411260      4984560      4143523      3763481      3225735     3659447 

all pesticides      7800480      6206580      5211758       4293051      3729341     3935275 

 
Total Fruit 

Pesticide or 
Group 1983 1988 1993 1998 2003 2008 

all fungicides 410990 429610 457509 459197 209592 458257 

all pesticides 562640 598560 628111 543061 248732 532794 
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Total Vegetables 

Pesticide or 
Group 1983 1988 1993 1998 2003 2008 

all pesticides 356120 396330 406573 331363 204416 337629 

 
Total Field Crops Fruit and Vegetables 

Pesticide or 
Group 1983 1988 1993 1998 2003 2008 

all pesticides      8719240      7201470      6246442      5167475      4182489     4805698 

 
Appendix Table 2. Comparison of Total Active Ingredients Used per Hectare on Major 

 Crops and for Selected Pesticide Groupings 1983 1988 1993 1998 2003 and 2008 
 
Field Corn 

  Active Ingredient Used per Area Grown (kg/ha) 

  1983 1988 1993 1998 2003 2008 

all 
herbicides 3.47 2.90 2.90 2.28 1.77 1.90 

 
Soybeans 

  Active Ingredient Used per Area Grown (kg/ha) 

  1983 1988 1993 1998 2003 2008 

all 
herbicides 3.52 3.27 1.65 1.50 1.48 1.70 

 
Grains 

  Active Ingredient Used per Area Grown (kg/ha) 

  1983 1988 1993 1998 2003 2008 

all 
herbicides 0.44 0.58 0.72 0.56 0.58 0.69 

 
Total Field Crops 

  Active Ingredient Used per Area Grown (kg/ha) 

  1983 1988 1993 1998 2003 2008 

all 
herbicides 1.33 1.31 1.13 1.01 0.86 0.96 

all 
pesticides 1.92 1.63 1.42 1.15 1.00 1.03 
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Total Fruit 

  Active Ingredient Used per Area Grown (kg/ha) 

  1983 1988 1993 1998 2003 2008 

all 
fungicides 14.47 14.81 15.10 17.20 8.32 20.83 

all 
pesticides 19.81 20.64 20.73 20.34 9.87 24.22 

 
Total Vegetables 

  Active Ingredient Used per Area Grown (kg/ha) 

  1983 1988 1993 1998 2003 2008 

all 
pesticides 4.89 6.01 5.91 4.72 2.65 5.40 

 
Total Field Crops Fruit and Vegetables 

  Active Ingredient Used per Area Grown (kg/ha) 

  1983 1988 1993 1998 2003 2008 

all 
pesticides 2.10 1.85 1.66 1.35 1.09 1.23 

 

 


