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Title:  Teaching Pesticide Safety Techniques to farmers and their families in 
Cahuasqui: A rural farming community in the Ecuadorian Andes. 
 
 
Abstract:  Cahuasqui is the community where a volunteer service of two years was 
conducted from 2006 to 2008 as an agricultural extension agent with the US Peace 
Corps.  The primary points of interests the community was seeking were organic 
agriculture, small business skills, and crop diversification.  As the two years unfolded, 
a deeper understanding of traditional farming meshed with industrialized farming was 
seen.   Projects initiated were in the areas of organic agriculture and small business 
as the community wanted.  Large amounts of pesticides are applied with zero to 
minimal protective clothing and apparent disregard to the dangers of these chemicals.  
Many reasons might support this such as a lack of Integrated Pest Management 
concepts or full understanding of the agrochemicals they are applying.  This study is 
to look at a group of 41 farm owners and 12 farmworkers to evaluate their 
understanding of pesticides at a basic level and if their knowledge can be increased to 
help protect their health along with their family by giving them basic pesticide safety 
awareness classes modeled after the Environmental Protection Agencies curriculum 
for farmworkers in the US.  
 
Objectives: 
 Interview farmers/farmworkers and give the Environmental Protection Agency’s 

(EPAs) pesticide safety training 
 Evaluate scores to see if farmers understood and learned about pesticide safety 

through the use of pre and post-tests. 
 Talk with local health clinic to see if they can assist in training or further 

dissemination of safety material 
 
Hypothesis 

 Working with small groups and individual farmers to teach about pesticide 
safety can reduce pesticide exposure and health problems.   

 
 
 
 
 



Introduction to Ecuador and the community of Cahuasqui 
 

Ecuador’s population is very diverse and is characterized by a high percentage 
of mixed race and indigenous people: mestizo (mixed Amerindian and white) 
65%, Amerindian 25%, Spanish and others 7%, black 3%.   The majority lives 
in the inter-Andean central highlands ("Sierra"), many of which do not speak Spanish 
but only the native Quechua. They are largely farmers, and in many cases practice old 
agricultural traditions as in the community of Cahuasqui as noted in photo one.  The 
number one economic option in Cahuasqui is agriculture.   

 
 

 Photo 1: Three generations creating furrows 
 
Ecuador is predominantly agricultural (Ecuador, 2010), despite oil having 

become its main source of revenue and industry having expanded substantially. 
Agriculture employs over 26 percent of the workforce and provides 6.5 percent of the 
gross national product (CIA World Fact Book).  However, rural Ecuadorians are 
predominately still working the land with the associated risks that farming employs.  
Hazardous conditions, risk associated with heavy machinery, toxic chemicals, and the 
financial risks associated with agriculture in Ecuador where market values can be 
profitable one day then drop significantly the next hamper the life of a rural farmer. 
 
 

Land ownership history in Ecuador was an unfair system built by the Spaniards. 
Current land ownership throughout the country evolved from a land reform law and 
expanded farm ownership to many rural farmworkers.  The older agricultural system 
was based on Spanish colonial feudal systems and was first implemented in the 
Sierra where the Spanish encountered large native populations that gave rise to a 
predominance of small plots and farms (Thiesenhusen, 1989b) 
   

Large-scale agriculture developed later in the Coast where rice and banana are 
grown on large-scale industrial farms. This land reform law, enacted in 1964, outlawed 
systems inherited from colonial times and set up the Ecuadorian Institute of Agrarian 



Reform and Settlement to administer the law and to allow for land redistribution to 
farmers (Peek P, 1980). 

 
In Ecuador at that time there were estimated to be 749,000 peasant families 

and 78,088 benefitted from land reform, a 10.4 percent change.  Land reform history 
in the community of Cahuasqui cannot be found by talking to local elders so it will be 
assumed that present day ownership was not acquired by the land reform laws that 
occurred only 40 years ago.  If this community did not go through this reform one 
reason could be its topographic properties, which isolate the community from 
acquiring expansive amounts of land that could have been used to create the large 
haciendas of the past.  
 

Farm Size in Ecuador and Cahuasqui 
Forero and Galeano (2010) estimated the distribution of smallholdings of less 

than 10 ha and of 20 ha in Ecuador, with data from the 2000 Agricultural Census. 
They conclude that there are 635,000 family farms in the country, of which 84% are of 
less than 10 ha. (Forero, J., and Galeano, J. 2010).  

Based on the census data of 1964 and 1974, IERAC handed over a total of 
2,280,000 hectares of territory in Ecuador, about 500,000 hectares of which came 
from haciendas. In 1954 1,400 families (0.4% of all farms) owned farms larger than 
500 hectares, which represented about 45 percent of all cultivated land in the country. 
Meanwhile, about 90 percent of farm families cultivated small farms (areas of less 
than 20 hectares). By 1974, the number of landholdings over 500 hectares had 
dropped to just over 100 families, with about 500,000 hectares being distributed in the 
favor of smaller holders. 

The three northern provinces of Carchi, Pichincha, and Imbabura were the 
greatest beneficiaries of land reform. Carchi led the way, with 92 percent of 
campesino groups receiving about 41 percent of all arable land, followed by Pichincha 
(30% receiving 27% of land) and Imbabura (24% receiving 24%). Reference 

Farm size in Ecuador tends to be small under 5 hectares represented by 63 
percent of all holdings, but occupied only 6.3 percent of the agricultural land in 
Ecuador.   Cahuasqui community members represent this statistic as property size 
ranges from very small areas of a few hundred squared meters to around five 
hectares (Benavides conversation).  German Benavides is a local farm owner in 
Cahuasqui. Possible reasons for this distribution of land size could be based on its 
population size (1200) and the topographic properties of Cahuasqui.  Cahuasqui is 
surrounded by two rivers, the Pala Cara and Rio Mira, which have eroded river beds 
deep enough to create a land plateau that roughly consists of 350 hectares. This does 
not allow for expansion into new lands thus creating a farmed territory comparable to 



an island.  

 

 
 
Photo 2: Community of Cahuasqui. 
 
 
History and Social Economics of Cahuasqui: 
 

Cahuasqui is a rural agricultural community located in the province of Imbabura, 
Ecuador in the northern Andes. The population relies on agriculture for their primary 
income.  Cahuasqui is a vibrant small town with the main economic activity being 
driven by agriculture but is slowly changing to accommodate for the demands of the 
younger generations that do not want to continue in agriculture when presented with 
other opportunities.  As a result small retail businesses have taken advantage of the 
new economic interests the younger generation seeks.  

 
Internet cafes are in operation in the community along with small shops that sell 

clothing to the young teenage generation along with music.  In addition, two shops are 
now selling agrochemicals in town and recently a small hardware store has opened 
within the past two years. Upon arrival in April of 2006 only a couple of dining options 
existed outside the home but present day offers numerous options throughout the 
week and with more restaurants opening up just on the weekends to cater to the influx 
of visitors coming from the adjacent communities located higher in the surrounding 
mountains.  

 
The community’s focal point is a large catholic church in the center of the 



community, which is very common in much of Latin America stemming from the 
Spanish introduction.  This tends to be the focal area for people to gather for religious 
festivals, town festivals, and weekend leisure activities.  A preschool, kindergarten, 
elementary school, and high school are all located in the community creating a place 
to study in addition to the various levels of economic activity.  Cahuasqui is a small 
community but large and vibrant enough that these services exist.  Many smaller 
communities are not large enough to support high schools or elementary schools and 
these communities seem to be stagnant without many options available for the 
residents.   

 
 
 
 

 
 
Map 1: Province of Imbabura and Cahuasqui located north of Ibarra. 
 
The history of Cahuasqui dates to Pre-Incan times with the past indigenous 

inhabitants farming year round in a system that could have included more sustainable 
agricultural practices for soil health as no chemical fertilizers or pesticides were 
available.  Current local residents are not indigenous but mestizos who speak 
Spanish.  They describe the indigenous who lived here as “poor Indians”, as they did 
not have the gold or wealth as other Indians have had.  Similarly, many in the 
community live with and face similar challenges compared to the ancestor’s of 
Cahuasqui in terms of poverty and ensuring a harvest that can sustain the family while 



providing for other possibilities to their children.  Most of the young community 
members who finish high school do not want to remain in the community as the only 
options for work remain in agriculture at the present time.  The common trend 
occurring is to leave town and head to the city in search of an alternative lifestyle not 
connected in agriculture.   This is due to the reality and perception that agriculture is 
dirty and dangerous along with the idea that the city offers better options.      

 
The current non-indigenous population does not share the language and culture 

of the past people but they do share the connection to the same land to extract their 
livelihood.  Current agricultural practices are very different and the majority of farmers 
are applying agrochemicals to ensure a harvest large enough to sustain their family, 
however they are at risk for pesticide exposure or the entry of pesticides into their 
bodies, which can cause a wide spectrum of symptoms and conditions.  

 
Two years of living in Cahuasqui and working with farmers as a Peace Corps 

volunteer has enabled me to understand and discuss their farming practices.  A quote 
from a local farmer was,  

 
 “If you don’t spray you won’t have a harvest.”   

 
This attitude about pesticides is very common in Cahuasqui as no other form of 

agriculture was practiced upon my arrival.   It has been described that pesticide 
dependency is one unexpected and undesired outcome of science and development 
policy, with health consequences globally (Dasgupta et al., 2002; Eddleston et al., 
2002). 

Integrated production-health analysis studies conducted by Antle et al. (1994)  
found that pesticides caused serious health consequences that undermine the 
economic value of industrial agriculture or the benefits of modern agriculture, 
especially with the use of toxic pesticides.   

 
Serious incidences have occurred in this community with the application of 

pesticides as I questioned farmers about their pesticide use throughout my volunteer 
time and upon subsequent visits in 2010 and 2012.  An example is Juan Tapia a local 
farmer who shared his story of being hospitalized due to pesticide exposure while 
being exposed to pesticides spraying with a backpack sprayer. Most residents due not 
wear personal protection equipment (PPE) and often pay for the consequences 
economically by time away from work or with adverse bodily reactions due to the 
symptoms of pesticides exposure. These range from headaches, dizziness, excessive 
sweating, vomiting, cramps, and rashes, and even death in the short term.  Long-term 
hazards of pesticides have been connected to birth defects while some studies 
suggest a link with Parkinson’s disease.  
 



Poverty in Ecuador and Cahuasqui 
 
The poverty rate in Ecuador (according to the ENEMDU’s national poverty line, 

which is published by the INEC) declined from 37.6% in 2006 to 28.6% in 2011 
whereas extreme poverty fell from 16.9% in 2006 to 11.6% in 2011 (World Bank). The 
GNI (Gross National Income) in 2010 was $3,850, which is significantly higher than 
rural landless farmworkers who earns $2640 a year based on the ten dollar a day 
wage and a six-day workweek with Saturdays usually consisting of half a work day.   

 
There are very few families that totally depend upon working for other families, 

as only a few families do not own any land in Cahuasqui (Benavides conversation). 
The community of Cahuasqui tends to have higher rates of poverty compared to urban 
dwellers based on their agricultural economy along with landowners tending to have 
smaller farms, which limits production. 

  
On-farm activities generally provide 40-90 percent of household income 

(Candill, Bremner and Vohman, 2001), and this is especially true for the community of 
Cahuasqui.  Very few farmers are skilled in other professions that allow them to 
receive income from another trade.  
 
A local farmer named Ubaldo Almeida describes agriculture as; 

 
 “…playing the lottery, sometimes you win with a good price, and other 

times you earn nothing”.   
 

Education levels of Farmers/Farmworkers in Cahuasqui 
 
The educational background of the 53 agricultural workers in this study was 

limited to a grade school education, which stops at the sixth grade.  Not one had a 
high school diploma but all were literate at a basic level. The lower educational levels 
most likely hampers the understanding of the dangers of applying pesticides and 
might be linked to higher pesticide exposure rates. Pesticide exposure is contact with 
pesticides and the entering of them through the body via nose, mouth, skin, or eyes.   

If a harvest is smaller than expected due to insect damage or low market price, 
the family will be in a precarious financial state, which might be a contributing factor in 
farmers applying large amounts pesticides.   Many farmers and their families’ 
worldwide have suffered adverse health effects as a result of their continual exposure 
to chemicals (Cole et al., 1997a and b; Cole et al. 2002), which negatively influenced 
the economy of farm management (Antle et al., 1994; Antle et al., 2003). While 
agricultural modernization brought increased production and wealth in the short-term, 
ultimately it undermined the stability of agro-ecosystems and worked against the 
economic interests of rural families, leading to collapse.  



 
Farm Organization and Farming Practices 

 
 
With the modernization of agriculture reaching far corners of the world, the 

common growing practices of the past have been traded for the convenience of 
applying chemical fertilizers and pesticides at the expense of human and 
environmental health. Most farmers work small plots consisting of less than an acre to 
five acres and are mono-cropping to earn their income.  Farm size and habits were 
understood by working and living with the community of Cahuasqui for two years.  
Studies by Forero have shown that in Imbabura landholdings of less than 10 Hectares 
is 78% while farms of 10-20 Ha is at 8% Source: Agricultural census (2000)  

 
Their reliance on a mono-crop for their income increases their likelihood that 

they will continue to use agrochemicals to ensure a productive crop with minimal 
insect or pest damage, which the market demands.  Based on research in the 
American Midwest, Cochrane (1958) coined the metaphor of the “agricultural 
treadmill” to describe the self-defeating process of innovation and debt associated 
with modern agriculture, especially when a large number of farmers produce the same 
undifferentiated commodity. Under such conditions, no individual can influence prices 
(i.e., farmers are “price takers”), so competitiveness depends on improved productivity 
through on-farm innovations that increase production per area or decrease costs.   

 
This occurs in Cahuasqui because everybody is planting the staple crops of 

beans and corn at the same time as other farmers in neighboring communities and 
provinces.  Their crops go to the large regional market and are not solely used for 
feeding the family.  This puts them into this “agricultural treadmill” and they are 
continuously looking for new technologies, fertilizers, or chemicals, to use to gain an 
advantage.   
  

Climate in Cahuasqui 
 

Temperatures in Cahuasqui do not vary greatly with the hottest temperature 
reaching 21 °C and the coolest temperature at night with 10 °C. Temperatures can be 
quite different from early morning to afternoon with the intense sun and thus allows for 
a cultivation of a large variety of crops. The almost vertical sun in the higher Sierra 
region allows the land to warm quickly during the day and lose heat quickly at night. 
This inter-Andean region has a rainy season that extends from October to May, and 
the driest months are June through September with maximums of 1,500 to 2,000 mm 
along the mountains. 



 
The climate of Cahuasqui located in the Sierra is divided into levels based on altitude. 
The tropical level--400 to 1,800 meters--has temperatures ranging from 20 °C to 25 °C 
and heavy precipitation. The subtropical level-- 1,800 to 2,500 meters--has 
temperatures from 10 °C to 21 °C and moderate precipitation and this includes the 
community of study of Cahuasqui which has an elevation of 2400 meters. The rainy 
("winter") season, lasts from January through June, and the dry season or summer 
from July through December. Most rain falls in April.  
 
Common Crops in Cahuasqui 
 
 Cahuasqui continues to plant the traditional crops that the previous indigenous 
population planted for survival.  Corn and beans are the two most prominent crops still 
planted today in this community as in many parts of the world. Seed is saved from one 
harvest to the next and has been enhanced through generations from this seed saving 
process.  Corn is planted in the rainy season and beans follow the corn planting.  

 In the province of Carchi situated to the near north of Imbabura, potato farmers 
invest more money in potato than they do on any other crop (Crissman et al., 1998).  
This was a huge mono-cropping region of potato. Potato is still grown in the region but 
with less toxic pesticides due to the ban on red-labeled pesticides by Ecuadorian 
agencies which will be explained later. The most recent 2004 census showed that only 
6,179 hectares in Carchi were planted under potato. Carchi is Ecuador's most 
productive province, producing about 40 percent of the country's potato harvest on 
only 25 percent of the land dedicated the crop. 

 Cahuasqui does plant potatoes but more for home consumption and not as a 
cash crop.  Tomato is being planted in large areas and is similar to potato as it is 
fumigated highly.  Tomato farmers who were asked about spray regimes said they 
sprayed at least every eight days or sometimes every five days if the pest or pathogen 
is bad.  The Carchi region experienced serious problems with pesticide exposure to 
the average farmworker during the 90s and early 2000s and has been a region that 
has received international support in understanding why exposure rates are so high 
and what alternatives exist to limit spraying (Sherwood 2009).  Most potato farmers 
where applying with backpack sprayers, which is the most common method of 
spraying used in Cahuasqui.  This tends to increase exposure rates due to application 
of overhead branches while spraying fruit trees or the spraying of corn and beans.  I 
have seen many backpack sprayers that leak onto the backs of the sprayer increasing 
exposure time to the pesticides. 

 
Roughly 15 years ago an agronomist introduced the crop asparagus and many 

have switched from the traditional corn and bean rotation to this long-term crop.  For 
many it has been promising.  See Table 1 for crop list.   



 
Rather than relying on fluctuating market prices for their corn or beans, 

asparagus growers have grouped together and sell directly to an intermediary who 
exports the asparagus.  The growers receive a fixed price per kilogram, which 
averages around $1.20.  Asparagus has helped many families increase their income 
and many have been able to send their kids off to the city to study at a better high 
school or to attend university.  One draw back of planting asparagus is the initial 
waiting time of at least one year before a harvest can be sold and income earned. 
 
Principal Crops:    Secondary Crops 
Beans     Tomatoes 
Corn      Calla Lilly—since 2012—one grower  
Asparagus      Avocadoes  
Tree tomatoes                                    Citrus fruits 
                                          Potatoes 
                                                            Green Peppers 
                                                            Cherimoya fruit 
                                                            Various vegetables (carrots, cucumbers) 
                                                            Various fruit from trees: Babacos, peaches 
 
Table 1. 
 



 
 
Photo three: Workers processing asparagus. 
 
 
 
Roles of Men and Women on the Farm 
 

Men and women in Cahuasqui perform separate farm tasks in the function of the 
family farm.  Men are the only persons to spray the pesticides and are the primary 
workers who due the weeding, watering, and creating furrows for planting using 
animals.  Men also drive the tractors to till the land.  Women in Cahuasqui tend to 
assist in planting the seeds, harvesting, and crop management such as stringing  
beans or tomatoes.  Hand tools are still predominately used for all tasks.  The azadon 
or hoe is the most common tool, which is a flat spade like tool used for weeding and 
directing the flow of water during irrigation through manipulation of the furrows.  The 
role of women in farming in indigenous cultures is different compared to the mestizo 
culture.    



Roles on the Farm 
 

 Men: Spraying of Pesticides, Weed, Water, Plow, Sell produce 
 Women: Plant, Harvest, small amounts of weeding with azadon 

 
 

The Roles of Pesticides in Ecuador and Cahuasqui 
 
During the 1980 and 1990s Ecuador’s exchange rate policies acted as 

subsidies to the importation of pesticides, which included the highly toxic carbofuran 
and methamidophos at least by 30 percent (Lee and Espinosa, 1998).  This made 
many chemicals more widely available and thus created a farmer that is more reliant 
upon them compared to the past thus creating more hazardous risks associated with 
farming. 

 
Pesticide use is determined not only by the collective decisions of individual farmers, 
but also reflects national economic and environmental policy.  The price and 
availability of pesticides, which in Ecuador are almost entirely imported products, was 
highly subsidized until the late 1980s and early 1990s via a number policy 
instruments, including: 

• Tariff rates much lower than those applied to other imported goods; 
• Preferential access to foreign exchange for imported pesticides when the official 

exchange rate of Ecuadorian currency, the sucre, was maintained above its 
effective value; 

• Subsidized credit, usually available only to larger agricultural operations which 
typically make greater use of pesticides; 

• Exemptions or reductions of taxes; 
• Government-supported research, training and extension programs favoring chemical 

control (Lee and Espinosa 1998, p. 130). 
 

Some policies noted above remain in effect, such as exemption from some taxes, but 
overall pesticide subsidies have been significantly reduced (Lee and Espinosa 1998).   

In a previous community visit during January 2011, some of the male farmers 
were questioned about pesticide usage and illness.  The majority of farmers 
questioned have experienced negative reactions through pesticide exposure, with 
some serious enough for hospitalization.    
 

Past studies have shown that IPM approaches and education in the northern 
province of Carchi, which is near Imbabura, have reduced pesticide usage without 
affecting yields (Sherwood S. 2009).  The interesting part of Sherwood’s research is 



that Farmer Field Schools or FFS have proven to be effective when applied but did not 
reduce the usage of the most toxic pesticides. Farmer Field School methodology – a 
higher order interactive learning approach that employs well-established principles of 
adult education, in-depth knowledge of agroecology, and social organization – has 
won recognition as state of the art for enabling the transformation of agricultural 
practice, especially with regard to pesticide use reduction (Van den Berg and Jiggins, 
2007).  One of his conclusions is that the use of highly toxic pesticides will only stop 
once the government imposes restrictions on them.   

In 2010, after years of concern from different health groups, Ecuador banned 
the use of red labeled pesticides therefore removing a class of toxic pesticides out of 
reach for the common farmer who was previously mishandling them. Announced as 
an act of support for its constitutional commitment to food sovereignty, the Ecuadorian 
Congress banned an entire category of highly toxic pesticides, slated to take effect 
September 30, 2010. Ecuador cancelled the registration of all pesticides assessed by 
the World Health Organization to be extremely or highly hazardous, including many 
familiar and controversial pesticides that continue to be used in the U.S, such as the 
organophosphates and carbamates.  This is a decision that has given many farmers I 
have spoken to encouragement that there is less poison in their communities. During 
a visit in 2010 I recall a conversation with a young man from Cahuasqui studying 
agronomy at a University in Carchi about pesticides and he reiterated that all red-
labeled pesticides were banned from Ecuador.  He was glad these chemicals were not 
going to be imported in Ecuador and used in his community of Cahuasqui. 

Shared History between Volunteer and Community  
 

From the years of 2006 to 2008, a volunteer service was completed as a 
member of the Peace Corps working in sustainable agriculture in the community of 
Cahuasqui.  Pesticide safety and its seriousness was not something local government 
or other entities were focusing on to promote awareness, despite health related 
incidences due to pesticide exposure.  The standard practice of spraying pesticides in 
Cahuasqui is one of disregard to personal health but with awareness that these 
chemicals are dangerous.  I have never witnessed a farmer spraying with adequate 
protective gear.  Unfortunately just the opposite occurs; most commonly a backpack 
sprayer is used along with a t-shirt wrapped around the head and face to mimic 
protection or to offer the user a sense of some protection.  

 
The experiences throughout the two years of working with small farmers and 

seeing their health hazards and farming practices has prompted the initiative that in 
order to increase overall health of farmworkers in Cahuasqui, pesticide safety 
education could play an important role in benefitting the health of the farmworker and 
family.   

 



Pesticides are not only left in the field but reach homes as well, increasing the 
chances of cross contamination (Antle et al., 1995).   All farmers in this community 
use pesticides based on my observations and conversations and many hold the notion 
that without these chemicals and fertilizers, one could not produce. This use of 
applying copious amounts of pesticides without proper knowledge has disrupted 
natural mechanisms of control, thus increasing insect pests and disease and can 
create opportunity for secondary pests (Pumisacho and Sherwood, 2002).  Chemical 
modes-of-action and insect resistant are areas not well understood or not at all in 
Cahuasqui as most men in agriculture have a grade school education.    

 
Sustainable Agriculture in Cahuasqui 

 
Demonstrations of sustainable agriculture on a small scale were conducted and 

incorporated the common principles of this type of agriculture to show the community 
that farming without the use of dangerous chemicals is possible. Compost production, 
crop rotation, companion planting, correct identification of insects, green manures, 
and scouting were topics covered in hands on practices and through informal classes 
conducted at night in the community.  A community garden was created at the 
Kindergarten, which incorporated all of the above principles and showed parents how 
to produce without these agrochemicals.  The majority of farmers cultivate using 
methods of industrial agriculture and their belief is that they are necessary and there 
are not other options for them.  However, only a few generations back, the farmer’s of 
Cahuasqui were cultivating without these chemicals and the older farmers talk about 
how harvests were good and there were less threats from insects or pathogens.  They 
also mention that the rains were more reliable and one could plant on exact dates as 
compared to current times being described as less predictable and with many more 
pests than before. 

 
The introduction of sustainable agriculture throughout the two years of volunteer 

service was a way to convince and change the opinion that agrochemicals are not the 
only options to cultivate. Many farmers mono-crop their land and with their earnings 
purchase vegetables and fruits at market instead of growing them for themselves on 
their land.  The idea of sustainable agriculture was not only to better the health of the 
agricultural worker but also a way to reduce input costs from the agrochemical side 
and a way to reduce food costs. 

 
 
 



  
Photo 4: Volunteer and kids at community garden. 
 

 
 
Photo 5: Industrial shredder bought with grant money to increase compost 

production. 
 



 
 

 
Photo 6: Organic garden at local Kindergarten. 
 

 
 
 
 
 



 
 
Photo 7: Compost made with local organic materials and special bacteria that 

reduces composition time to one month. 
 
 
 
 
 
 
 
 
 



 
 
Photo 8: Local parent displaying organically produced cabbage at Kindergarten. 
 
Upon revisiting the community in December 2010, farmers were questioned 

about their pesticide use and experiences with regard to health and safety.  Most 
farmers were aware that pesticides are toxic but did not show adequate knowledge 
about correct pesticide awareness and proper application. Past studies and common 
knowledge show that the costs of personal protective equipment (PPE) and the lack of 
an agronomist working in the field is limiting the transfer of knowledge that rural 
farmers need to know when applying pesticides (Crissman et al., 2003).  

 
 A potential available resource to help with the transfer of knowledge is the local 
health clinic, which is staffed with a doctor, nurse, and a dentist, offering community 
members’ medical treatment for many conditions and could be a way to distribute 
information on pesticide safety and symptoms of pesticide exposure.  
 
 



Methods 
 

The best way to evaluate the farmer’s knowledge in Cahuasqui about pesticide 
safety would have been to interview and test every farm owner and farmworker that 
resides in Cahuasqui.  As time was limited due to a one-month stay I was able to test 
and interview a total of 53 male agricultural workers.  I have separated them into two 
groups with the larger group consisting of farm owners who can rely solely upon 
working their land to make a living, while the other group needs to rely on working 
other farms for the daily wage due to their land holdings not being large enough to 
sustain the family.  

 
Before beginning the training session along with the pre and post-tests each 

person was questioned on basic background information along with any previous 
training experience in pesticide safety.  See annex 1 for list. 

 
Due to having spent two years in this community and having nearly every 

community member recognize me and conscientious of what was accomplished 
during the period, I had the confidence of the farmers when I saw them in the streets 
or fields to set up a time to do a training session in their home.  Once invited to a 
farmer or farmworker’s home I would talk about their current crop and other 
agricultural topics before beginning the training.  All of these sessions were in the 
evening after the workday and the session always included the rest of the family 
centered around the kitchen table area to participate or to just listen.   All questions 
were read to the farmers, as education skills were low and this allowed for the 
satisfaction that the farmer understood each question.  Each farmer recorded his own 
answers on their question sheet. 

 

 
 
Photo 9: Farm owner in kitchen with pesticide safety manual.  
 



 53 farmers were interviewed and selected randomly by casual encounter 
throughout the community via walking or conducting a house visit 

 53 farmers were given EPA’s training on basic pesticide safety along with Pre 
and Post-tests, which were put in a true and false format 

 Basic background information was gathered on each farmer 
 All farmers were asked if they have experienced pesticide symptoms 
 Two sprayings were witnessed to verify pesticide application and errors in 

safety against pesticide exposure 
 Farmworkers who owned motorized pumps were targeted for training  

 
 
Environmental Protection Agency’s Pesticide Safety Education 
Curriculum 

 
The Environmental Protection Agency has created a regulation that ensures 

that all farmworkers are trained on pesticide safety since 1992 in the United States. 
Additional instructional material is available to educators to gauge farmworker’s 
knowledge such as pre and post-tests, which test the worker’s knowledge before and 
after and can be used to gauge the effectiveness of the training material.  The survey 
questions are based on the EPAs Worker Protection Safety regulation and can be 
used to evaluate the worker’s knowledge. Refer to annex two for questions.  
 

The EPA's Worker Protection Standard (WPS) for Agricultural Pesticides is a 
regulation aimed at reducing the risk of pesticide poisonings and injuries among 
agricultural workers and pesticide handlers. The WPS contains requirements for 
pesticide safety training, notification of pesticide applications, use of personal 
protective equipment, restricted-entry intervals after pesticide application, 
decontamination supplies, and emergency medical assistance. Many of these 
categories are not relevant in Ecuador and some of the EPAs questions have been 
eliminated or worded differently.  Ecuador does not obligate farm owners to train 
farmworkers and any PPE or training given is a decision the farm owner can choose 
without oversight or repercussions.  The rational behind using EPA’s model was due 
to the knowledge that most farmworkers in the US and in Cahuasqui have a very 
limited education with most just finishing grade school.  The topics covered are basic 
but should be the foundation upon which additional learning should be built upon.   

 
  
Participants were chosen random amongst the agricultural workers through 

random encounters as mentioned above and some were targeted if they owned 
motorized pumps that they use to spray other farmers fields to earn income.  These 
farmworkers have a higher pesticide exposure rate compared to other farmworkers.  
Only two actually had motorized pumps.  
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 Test scores indicate they are well aware of the safety issues and concerns but 
no farmer I have met uses the proper safety clothing or has great knowledge of what 
they are spraying and how it affects human or environmental health.  Of the 53 
farmworkers 29 have said they experienced some sort of reaction such as; rashes, 
headaches and dizziness, shortness of breath, and nose, throat, and eye irritation.  
One farmworker was hospitalized for intoxication of pesticides. In many situations the 
better-protected farmers would have one protective garment such as a rubber jacket 
but would not have protective lenses, pants, or a respirator mask.  Labeling is in 
Spanish but the farmer does not generally read the label and instead will rely upon 
testimonials from other farmers, instructions given by the agrochemical store, or 
through personal experimentation.  A sense of bravery or machismo still exists and it 
is a hindering part of relaying the information that all pesticides are dangerous and do 
accumulate throughout your lifetime.  Test scores indicate that the youngest group 
scored the lowest from the ages of 15-22 years, which could be based on lack of 
experience or the machismo effect. Refer to figure 2. 
 
 A young local farmer who I witnessed spraying avocados showed a perfect 
example of machismo.  He sprayed a small orchard of avocados with a motorized 
sprayer wearing a rubber jacket plus hood but not respirator or eye protection.  He 
was drenched in pesticides afterwards and his facial skin was exposed along with 
breathing in the pesticides and fungicides.  He was looking a little pale and he said he 
was a little light-headed but was ok afterwards.  He was preparing to clean up the 
pump and role up the hoses but I told him to go home and shower.  Upon his returning 
he still had a pale color and he said he was fine.  Before spraying he also mentioned 
that the mixture of pesticides and fungicides were not that bad as none were a red-
labeled pesticide.  Knowing this young man I would describe him as one of the better-
educated young men in the community but his machismo played a part in him not 
wanting to accept how dangerous the chemicals really were. 
 

All farmers improved scores after the training showing that some of the basic 
safety principles were not understood.  The most common question missed was 
number one (annex 2).  Not all farmers were aware that the label states in picture and 
words what PPE is required to spray.  The second question most commonly missed is 
question four.  Not all farmers were aware that the skin is the most likely entry into the 
body. 
 
 
 
Farmworker Data: 53 workers 
 

 Zero have high school diplomas 
 53 own land or family has land 

 



 With the high exposure rates of pesticides for many years, intoxication has 
resulted with some farmworkers throughout the community of Cahuasqui.  This has 
not been beneficial to human health but it has alarmed the community members that 
these chemicals are more dangerous than previously thought.  The testing of 
agricultural workers has shown that they are aware of the risks but do not apply the 
steps to insure their safety when applying pesticides.  The initial reason I suspected 
were the costs of PPE.  A pricing of PPE at a large hardware store was presented to 
community members during each training to show what the actual costs would be to 
the farming community.  Most farmers were unaware of the PPE that already exists 
and they did not feel the prices were over their budget once the connection between 
human health and economic productivity were understood.   
 
 
 
Table 1: Prices of PPE at local Hardware store KYWI in Ibarra 
Costs of PPE Safety Equipment 

 Safety Glasses: $2.63 
 Respirator for organic vapors and pesticides: $6.27 
 Replacement Cartridges: $1.92 
 Plastic Gloves: $4.56 
 Rubber Pants: $9.89 
 Rubber jacket: $9.89 

 
Photo 11: Respirator with cartridge.  
  

 Community members were shown how to correctly don the respirators and the 
additional PPE along with an explanation of when to exchange the organic vapor 
cartridges.  Community members do not have experience in maintaining PPE or using 
respirators.  Once shown the prices and how to properly wear PPE, many farmers 
were in agreement to purchase the safety equipment.   



 
 Farmers in Cahuasqui talk about the investments they put forth into their land, 
the fertilizer costs, chemical sprays, and the rental of tractor but do not readily make 
the connection that protecting one’s health is the best investment for future economic 
stability and gain. Health is inextricably linked to the productivity and therefore the 
economic viability of individuals, populations and nations (Loeppke R., 2008).   

This community is rural and of lower income but most families do have the 
purchasing power to buy the PPE listed in the above chart. 
 
 
 

Photo 12: 
Installing house and preparing fungicide mixture without PPE 



 
Photo 13: Spraying pepper plants with fungicide. 

 
 
Photo 14: Leg skin exposed to fungicides along with pants absorbing chemical. 



 
 
Photo 15: Sprayer’s mother handling contaminated hose line. 
 
Conclusion 
 
 My initial assumption was that most farmworkers in Cahuasqui did not fully 
understand how to protect themselves from pesticides.  This was proven partially 
incorrect based on the sample group of 53 farmers and the scores from the pre-test.  
Most farmers knew the correct answers but in the field did not apply the correct 
methods to limit exposure.  PPE was virtually non-existent and this was found to be 
for many reasons.  One such reason is that most farmers did not know how to read a 
pesticide label and what PPE is required for safe application of that chemical.  
Pesticides are categorized into toxicity groups just as in the US and PPE varies 
differently among them.  Other reasons were found to be that they did not know what 
PPE products exist, the costs of the products, and where exactly to buy them.  This all 
comes from the lack of priority of wearing PPE and the misconception that they will 
not become sick from pesticides. In addition, this logic could be due to a lack of 
educational programs or extension service promoting the use and effective donning of 
PPE.   
  

The scores indicate that this group understood basic pesticide safety but many 
of the wives of the farmers have told stories of their husbands returning from the fields 
drenched in pesticides.  Cross contamination can easily occur if the women are not 
aware of how this occurs.  High-test scores are misleading, as farmers do not practice 
safety in the fields.  It’s possible the questions were too simple and a more direct and 



targeted approach to their farming practices with pesticides should be given compared 
to basic safety.  Questions in a scenario form where the farmer must comprehend the 
situation can be explored to help gain more insight into their understanding of 
pesticides.  In addition, more hands-on approaches of how to mix and store pesticides 
along with best spraying practices would be more beneficial to this group of farmers.   

 
The question of economics being the limiting factor in PPE purchases seemed 

not to be a major factor.  Most farmers simply do not incorporate a high priority of 
personal safety into their routine, along with not having an understanding of the 
importance of PPE, and where to buy it.  All of this knowledge can be passed through 
education and practice but as in many small rural agricultural communities, they often 
get overlooked.  Just as red-labeled pesticides were banned and benefited the 
farmworkers through this government decision.  Pesticide safety and related issues 
will only become second nature to farmers if more is done from a regulatory stance to 
ensure farmworkers are knowledgeable on how to protect themselves and their 
families.  
  

Various advantages have allowed me to enter into this community to gauge the 
knowledge the farmers possess on pesticide safety.  This community and many other 
like it needs somebody to tell them the hazards of pesticides, and show the 
importance of wearing PPE along with proper integrated pest management 
techniques. I am hoping that this report can be of importance to a new volunteer or 
another interested party on how to protect a very vulnerable group of people.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Annex 1. Background information and Training Experience 
 

1. Age: 
2. Education: Primary    Secondary    University 
3. Have you been trained on pesticide safety before?  No   

Yes 
4. Do you own land?  Yes    No 

 
 
Annex 2: Survey Questions True and False Format 
 
1. The pesticide label explains what protective clothing to wear and basic 
safety procedures. 
 
2. Not all pesticides are equal as some pesticides are more toxic than 
others. 
 
3. Pesticide residues from your clothing can contaminate your family’s 
health. 
 
4. Your skin is the most common entry for pesticides as it acts as a 
sponge. 
 
5. Cloth wrapped around your nose and mouth doesn’t offer pesticide 
protection. 
 
6. Pesticides can be found on the leaves, on the ground, in the air, and on 
produce, even after they’ve dried. 
 
7. It can sometimes take many years to get sick after being exposed to 
pesticides. 
 
8. Sweating, vomiting, dizziness, headache, muscle pain, and skin rashes 
are all signs of pesticide exposure. 
 
9. If you get pesticides on your skin, you should keep working and shower 
when you get home. 
 
10. It is important to bring the pesticide label with you when you go to the 
doctor. 



 
11. You should always wash your hands before eating, drinking, smoking 
or using the bathroom at work. 
 
12. If pesticide drift blows into the field where you are working, you must 
leave the field immediately. 
 
13. You should always wash your work clothes separately from your other 
clothes. 
 
14. It is safe to use an empty pesticide container to hold drinking water if 
you wash it thoroughly with soap and hot water. 
 
15. Women and children are more sensitive to pesticides. 
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