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Abstract

The overuse of pesticides in agricultural practices poses serious threats to human health.
Through our work with the Sustainable Community Development Foundation (SCDF), the
team aimed to improve the health of the Kham Koon Center community through encouraging
Good Agricultural Practices (GAP) and collaboration with local farmers to create educational
materials and build a foundation for the establishment of a Community of Practice, with the

hope of improving community health.
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Executive Summary

The overuse of chemicals that is prominent in modern agricultural practices causes
serious environmental damage and poses a threat to human health. Though pesticides are
advantageous for managing weeds and insects, especially in current-day cash-cropping,
issues arise when they move from their intended target area through various processes, such
as leaching, surface runoff, spray drift, and more (Tudi et al., 2021). Through these avenues,
water sources and the ambient air are polluted, contaminating local produce that is then
consumed. The damage inflicted by these chemicals on ecosystems impacts other resources
too; for example, in aquatic environments, high amounts of phosphorus, caused by pesticide
contamination, limit the nutrients and oxygen fish require to live (Sivaranjani and Rakshit,
2019). Moreover, human health issues can result from long-term exposure to these chemicals,
including respiratory insufficiency and illness, tremors, muscle weakness, paralysis,
confusion, and neurologic dysfunction (Sapbamrer et al., 2014). Due to the unsustainable
nature of pesticides, organic farming has emerged as a possible solution. When implemented
correctly, organic farming can better protect water and air sources from contaminants because
of its ability to recycle nutrients within the farm and keeps harmful chemicals out of the

bodies of consumers.

With the goal of improving the health of their community and ultimately reducing the
number of unnecessary hospital admissions, our sponsor, the Sustainable Community
Development Foundation (SCDF), which is an initiative of the Ubonrat Hospital, gathered
farmers to be part of the Kham Koon Center. There, they encourage and teach farmers about
improved farming practices. In order to help our sponsor, one of the community leaders of
the Kham Koon Center and a founder of SCDF, Dr. Tantip Thamrongvarangoon, with this

goal of improving community health, the team developed three objectives:



1. Understand the current farming procedures used by farmers under Kham Koon Center
and the level of trust of consumers purchasing produce at the Ubonrat Hospital stalls

2. Gain a better understanding of the GAP certification process and methods for
improved farming practices.

3. Collaborate and support farmers under Kham Koon Center in applying for GAP
certification and using healthier farming practices.

As a first step, the team focused on gaining a better understanding of the current
farming procedures within the Kham Koon Center, allowing us to determine what was most
feasible. The discussions with the founder of SCDF, literature reviews, farmer
interviews, and observations, and the distribution of a Knowledge Attitudes and
Practices (KAP) and Hospital market consumer surveys informed our decision to proceed
with a Good Agricultural Practices (GAP) certification from the Thailand Department of
Agriculture over any form of organic certification, such as the Participatory Guarantee
System (PGS). The team pursued this avenue of improving community health because many
of the PGS and other organic farming requirements, such as clean water sources, organic
seeds, and fencing to keep wild animals out, would not have been feasible given the current
farming conditions, especially in a community where organic goods do not necessarily sell at
a higher price. The cost of transitioning to organic farming is already difficult to take on, and
this is made even more challenging when the local organic market does not typically generate
additional income. Despite this, it was still important to ensure that farmers employ better
farming practices, an initiative they lacked knowledge on yet were passionate about because
of the positive impact it would have on the community’s health.

After determining that the GAP certification would be more feasible for the Kham
Koon Center, the team also decided to create educational materials and hold a collaborative

workshop with the farmers to gain feedback and empower them to gain the certification. The
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Workshop applied the principles of Participatory Action Research (PAR), which involved our
team receiving constructive feedback on the effectiveness and level of engagement of our
infographics and handbook in order to better suit the target audience. The team also assisted
the farmers in applying for GAP certification, filling out traceability record sheets, and
learning to use a LINE application as a means of accountability and preparedness for the
GAP certification inspection. The team created the Traceability record sheet and a LINE
group chat because the team learned that one of the main issues the farmers face in getting a
certification is not having any mature crops ready for the officials to evaluate on the
inspection date. The workshop fostered an environment in which the team was able to learn
from the farmers, while the farmers simultaneously learned from our team, giving the
collective the opportunity to participate and listen to the farmers’ expert opinions on some
important issues within the community.

After the workshop, the team analyzed and applied constructive feedback from the
farmers to the educational materials. The project deliverables that will help the farmers
eventually obtain the GAP certification include a group chat in LINE application, a
traceability record sheet, farming practices and GAP handbook, and infographics.

LINE application is a messaging application that allows users to send and receive
text messages, voice, and video calls, share photos, videos, and other files. LINE application
also offers a number of additional features, such as group chats, social networking, and
various games and content provided through partnerships with other companies.

The infographic posters detail practices that can be easily improved upon, as well as
the benefits of GAP, and hung around the Hospital and Kham Koon Center. The “practices’
infographic is intended to display how easy it can be to take a few steps to produce better
food and discourage chemical usage. The handbook can be used as a step-by-step guide to

the GAP application process, along with the implementation of improved methods for pest
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control, fertilizer, and proper chemical use. With the support of these materials, this crucial
information will be readily available to the farmers who wish to adjust their practices for the
betterment of their community.

The team obtained several findings from interviews, collaborative workshops, and
observations, which provided valuable data for our research. Findings one to four provided
the team with the necessary data to shift our focus from organic to GAP, which was obtained
from meeting with one of the founders of SCDF, interviews with farmers, observing farmer’s
plots, and surveys. Finding one to four are listed below:

1. Consumer trust already exists in this community.

2. Improper use of pesticides is negatively impacting the health of the
community.

3. Currently, it is not feasible for this community to obtain organic certification.

4. Farmers are interested in adjusting their practices and obtaining GAP
certification.

Findings five and six improved our understanding of the GAP certification process
and methods. The results were obtained from interviews with the operator of the SAFETist
farm in Bangkok, the World Vegetable Center (WVC), and the inspectors from the
Department of Agriculture in Khon Kaen. Finding five and six are listed below:

5. There are alternative, safer farming techniques for farmers to implement in
their own practices to make GAP certification easier.

6. The absence of preparedness for GAP inspection represents a significant
barrier to certification.

In a collaborative workshop with farmers under the Kham Koon Center, the last two
findings were obtained that led to improved community health. Finding seven and eight are

listed below:
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7. Farmers have an insufficient understanding of the certification process,
resulting in knowledge gaps.

8. Collaboration with the community is essential for achieving common goals
and promoting sustainable habit changes.

Furthermore, the team recommends that the use of materials provided by the team can
serve as a foundation to establish a Community of Practice (CoP) within the Kham Koon
Center in order to sustain the enhancement of community health.

Looking into the future, farmers who desire official organic certification through the
PGS system can utilize GAP certification as a stepping stone. Though locally there are many
obstacles to overcome in the pursuit of this, it may be worthwhile in the coming years, and
those engaged in GAP agriculture will be able to make this transition more easily. Beyond
acting as a first step towards becoming organic, GAP will improve the health of this
community through the betterment of the produce that is sold and consumed. Both our
infographics and handbook will help in recruiting more farmers to join the GAP initiative,
increasing the overall impact of the project. Through the dedication of the farmers at the
Kham Koon Center, proper pesticide usage techniques and other, beneficial farming

strategies will protect the local welfare, preventing illness at its roots.
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1. Introduction

In Thailand, the excessive use of pesticides has evolved into a major health issue.
Caused in part by farmers trying to maximize their yields, there is now an increased presence
of chemical fertilizers and insecticides in produce and the ambient environment (UNDP,
2007). The result of this is widespread and negatively impacts the welfare of entire farming
communities. Although there have been efforts to improve agricultural practices and the
health of the people living here, there are many obstacles that Thai farmers have to overcome.
Most of these farmers lack the proper resources and guidance to improve upon the safety of
their methods, even when they are interested in the betterment of community health (Olsen &
Borit, 2018; Sangkumchaliang & Huang, 2012). The main approach that will allow Thailand
to transition toward safer agriculture for improved public health is encouraging Thai farmers

to adjust their practices.

Sustainable Community Development Foundation (SCDF) was founded by Dr. Apisit
Thamrongvarangoon MD. and Dr. Tantip Thamrongvarangoon MD. to foster self-sufficiency
within individuals and improve the well-being and happiness of the people in the community.
One of their initiatives to tackle society’s health issues in the Northeastern part of Thailand is
the establishment of the Kham Koon Center which serves as an educational facility mainly
for farming communities in the Ubonrat district, Khon Kaen (Sustainable Community
Development Foundation Khon Kaen, n.d.). The importance of this issue is recognized not
only by the Kham Koon Center but also by the Ubonrat Hospital. Hence, the two institutions
have collaborated to work towards this common goal. Since farmers under the Kham Koon
Center supply their produce to the Ubonrat Hospital stalls and kitchens, the qualification of
their goods is crucial to the health of consumers. The institutes have identified several issues
within the Ubonrat community, including misuse, overuse, and lack of knowledge about

pesticides and chemicals.



One way in which Thailand has attempted to address its pesticide issue is by
encouraging organic farming initiatives. In 1997, the Thai government conducted the Pilot
Project on Sustainable Agriculture Development for small farmers (Pattanapant and Shivakoti
2009). The government has also developed organic crop standards and a certification body
for organic products (Sangkumchaliang & Huang, 2012). Along with this, Thailand’s
Ministry of Agriculture and Cooperatives developed a peer-to-peer system for farmers to test
and certify each other’s produce, called the Participatory Guarantee System (PGS) (Bank,
2017). The PGS certification system was piloted at 15 sites around Thailand and has received

$14 million USD in funding.

Despite Thailand’s many initiatives to influence farmers throughout the country to
strive for organic certification, such as the EU and the USDA, this is still not feasible for all
communities. In smaller rural areas, such as the ones in the Ubonrat community, the
regulations associated with organic certification are often impractical and strict for farmers to
comply with. The stringent standards often deter farmers from even attempting to apply for
this type of certification, thus keeping them from improving their practices at all. Rather than
immediately initiating the process of official organic certification and overestimating what is
feasible for farmers, a different approach is required to better suit the needs of this small
community. Consequently, our team identified that a lack of knowledge about how to
improve farming practices for the sake of public health, rather than simply attempting to

comply with strict organic standards, is at the core of the issue (Appendix B).

The overall goal of this project is to propose efficient and effective guidelines for the
Kham Koon Center to educate and collaborate with local farmers to assist them in adopting
Good Agricultural Practices (GAP) as part of an initiative to improve the health of the
community. This will allow our team to identify the barriers that affect farming throughout
Thailand, including the lack of education about GAP practices and the challenges in applying

2



for the GAP certification, as well as the dangers of pesticides.

First, the team analyzed the current farming procedures of the farms under the Kham
Koon Center through interviews with farmers, documented observations, and a survey to
investigate the consumers’ perceptions of the food in the hospital market. Based on this, the
team determined that GAP is a more suitable certification for the farmers and that consumer
trust was not an issue in this tight-knit community. Through interviews with various experts
including a farm in Bangkok, a GAP inspection official, and the World VVegetable Center, the
team created infographics and a handbook about the GAP certification process and improved
farming techniques. Then, the team applied the principles of the Participatory Action
Research (PAR) method to conduct a collaborative workshop with participating farmers
regarding the GAP certification process, farming practices, and traceability system. Overall,
the team was able to assist the remaining ten farming plots in applying for GAP certification
and collaboratively find the most suitable methods for improving the health of the community

through agricultural practices.



2. Background

In order to properly address the issue of chemical misuse and barriers in improving
farming practices that impact the health of the Ubonrat community, background knowledge
of pesticide use and general farming standards and practices is essential. This chapter will
first explore issues pertaining to pesticide use and misuse around the world and in Thailand
specifically. Then, the team will discuss organic farming standards, why they are used, and
the challenges of organic certification. Next, the team will elaborate on other relevant
standards, which can be used as alternatives to organic certification, such as Good
Agricultural Practices (GAP). The team will finish by explaining the importance of

improving farming practices in Khon Kaen.

2.1) Pesticide Use

In farming, pesticides have become somewhat indispensable because they are used to
manage weeds, insect infestations, and crop illnesses. Approximately one-third of agricultural
production relies on the use of pesticides given that, without it, fruit production would drop
by 78%, vegetable production by 54%, and grain production by 32% (Tudi et al., 2021).
Nevertheless, problems arise when these chemicals are misused and not applied safely.
Improper use leads to pollution and food contamination, and negatively affects human health,
the environment, and the other living organisms in it (Tudi et al., 2021). The use of certain
pesticides has serious, dangerous, and long-term health consequences for both humans and
the environment. The health risks are greater in developing countries due to the lack of
adequate Personal Protective Equipment (PPE). Along with this, even though labels on
pesticides mention safety hazards and overuse, farmers do not always read the label
instructions (Sakar et al., 2021). Even if the farmers do, it does not guarantee that they will

follow them properly. Oftentimes, if farmers find that spraying pesticides produces higher



yields of vegetables and increases protection against crop loss, they will continue to
overspray the chemicals, regardless of health advisories (see Appendix F). It is evident that
the role of pesticides in agriculture poses a complex problem, being both a significant support

as well as a threat to farmers and the general public.

2.1.1) Around the world

Worldwide, three billion kilograms of pesticides are used per year, yet only 1% out of
all has been utilized successfully to control pests on target plants (Tudi et al., 2021). The
remaining, substantial quantities of pesticides are still present in the environment and affect
other non-target organisms. Pesticide pollution, as a result, has damaged the environment and
has an adverse effect on human health. Several issues involving pesticide use and misuse that

lead to overarching public health threats will be discussed in this section.

When taking advantage of the convenience of pesticides, it must also be considered
how these chemicals impact not only the food but also the surrounding environment. Some
issues that result from pesticide application are sorption, leaching, spray drift, volatilization,
and surface runoff, all of which cause the movement of pesticides from their target area (Tudi
et al., 2021). Sorption is caused by the attraction between the chemicals and the particles of
the soil, leading to merging. When this occurs, a large portion of the applied pesticide sinks
into the soil leading to soil pollution and making it less effective against plant disease. This in
turn encourages farmers to apply even more pesticides to protect their crops. Another issue is
leaching, which contaminates nearby water depending on the solubility of the chemical
applied. Spray drift is the movement of spray droplets that are released from the treatment
site, which coats the surrounding environment, also contributing to water pollution. In recent
years, rising temperatures have resulted in volatilization, which is when pesticides vaporize

and contaminate the atmosphere. Another challenge is that weeds are becoming more



resistant to pesticides over time, creating more competition for nutrients and water with crops
when they are not properly managed (Pesticide Action Network, n.d.). As a result, the
application rate of pesticides is anticipated to rise and will continue to contribute to
environmental issues and deteriorating human health. Due to the increasing environmental
presence of pesticides, there are major health risks: not only for the farmers spraying them
but also for the whole community.

For the aforementioned reasons in regard to health and environmental risks, it is
imperative that pesticide use is properly managed. Overspraying is typically due to farmers
wanting to secure market profit and the logical fallacy that “more is better”, when, in reality,
spraying more does not necessarily enhance their effectiveness (Yang M., Zhao X. and Meng,
T., 2019). In a study done on farmers in the Shandong province of China, it was found that
when farmers believe a loss of profit is due to cutting pesticides, they might resort to overuse.
With the threat of such in mind, it can be affirmed that proper application ensures the health

of the community and the environment.

2.1.2) In Thailand

Thailand is ranked third out of fifteen Asian countries in pesticide use per unit area
(Sapbamrer, 2018). In 2016 alone, Thailand imported 67,445.87 tons of herbicides, 7,957.79
tons of fungicides, and 6,840.56 tons of insecticides, which is approximately 554.55 million
USD (about 18.3 trillion Baht) worth of pesticides. Organophosphates, a class of synthetic
poisons, are the most widely used across these categories. Spraying pesticides saves farmers
time and labor, and an estimated 50% of crops are lost to pests in the field without crop
protection strategies (Panuwet et al., 2012). With this in mind, the desire to take advantage of
these chemicals is clear, though misuse and abuse can have serious health and environmental

consequences. In 1992, Thailand established the National Hazardous Substance Committee



(NHSC) through the Hazardous Substances Act in an effort to combat the adverse effects of
pesticide use and the importation of illegal pesticides, but their success has been very limited.
Pesticides that consist of the same chemical compounds can be marketed under hundreds of
different trade names, making it nearly impossible to monitor their sale. Further still, there is
no way to continuously observe the practices employed by farms across the country.

Numerous studies have been conducted throughout Northern and Northeastern
Thailand to determine how pesticide use has impacted the people living there. One study
conducted in Chiang Mai Province found that more than 90% of the 124 participants, which
includes the farmers and general citizens, had at least one indicator of organophosphates
present in their urine, regardless of their occupations (Wongta et al., 2018). Another study in
the same area focused on secondary school students and found that parental occupation and
agricultural activities seemed to have little influence on pesticide exposure, indicating that
dietary sources were contributing to the levels observed (Panuwet et al., 2009). Even in Khon
Kaen, research conducted in 2010 found significant levels of pesticide residues in the water,
soil, and ambient air, making it impossible to avoid their presence (Sapbamrer, 2018). The
prevalence of locals testing positive for pesticide levels in their blood and urine directly
correlates with an increased risk of illness. Acute clinical symptoms of exposure to high
doses of organophosphates are similar to those of long term, chronic exposure, it can include
respiratory insufficiency and illness, tremors, muscle weakness, paralysis, confusion, and
neurologic dysfunction (Sapbamrer et al., 2014). This poses a clear threat to the health and
safety of agricultural communities in Thailand, as well as anyone that consumes the products
from these regions.

2.1.3) Challenges to Pesticide Use

The improper use of pesticides is the most significant challenge that farmers face

since the farmers spray a large amount of pesticide on the crops, resulting in the loss of the



crop's immune systems. This is because they lack knowledge and understanding of pesticide
usage, and think that the benefits of pesticides outweigh the drawbacks. Therefore, they
continue spraying the pesticide all over again as they think that it may enhance the health of
the plant, and prevent them from dying. Most importantly, the farmers are not aware of or
follow the instructions on pesticides label properly. This leads to consequential problems

such as human health and environmental issues.

2.2) Organic Farming

In response to this growing pesticide issue in Thailand and the government’s desire to
improve the health of the public, the demand for organic produce has increased in recent
years (The World of Organic Agriculture, 2022, p. 317). Organic farming is an
environmentally friendly farming system that produces food based on the principles of
balancing ecosystems, preventing soil fertility decline, and holistic solutions to pest problems
(Costa et al., 2019). The global shift toward organic farming is both pro-environment and
pro-consumer, keeping undesirable chemicals out of the soil, waterways, and, most
importantly, human bodies. Certified organic farming requires strict compliance with a
variety of different standards and regulations that govern how to properly source soil,
fertilizer, water, and seeds, along with methods for managing livestock and unwanted insects
and weeds. These aspects must be closely monitored and controlled if a farm wants to be
organically certified. In this section, the team will explore different practices and standards of

organic farming, including how they are employed in Thailand and the related challenges.

2.2.1) Practices and Standards

Integrated Pest Management (IPM) is an organic practice which attempts to decrease
the usage of pesticides on crops (CIRAD, 2022). Pesticides should be used sparingly, and

integrated protection encourages the usage and rotation of various pest control methods to



prevent the formation of large pest populations. These methods include chemical, biological,
physical, and crop-specific techniques (Food and Agriculture Organization of the United
Nations, n.d.). According to the Food and Agriculture Organization of the United Nations, the
fundamentals of IPM and their role in sustainable agriculture are the following: application of
sustainable pesticides, reduction of pesticide residues, and the preservation of the crop
balance in the ecosystem. Additionally, it encourages agricultural stewardship and broadens
farmers' understanding of how their local ecosystems work. IPM emerged around the 60s and
pesticide use still continues to increase, hence practices from crop protection based on

agroecological principles might also be helpful.

Certification standards are largely dependent on where a given product is grown and
where it is going to be sold. More than 90 countries worldwide have developed their own
system of organic regulations (The World of Organic Agriculture, 2022). Farmers need to
assess what standards are most advantageous for them to comply with depending on their

location, target market, and available resources.

One important aspect of any organic certification is traceability, which can take on a
variety of forms but must involve the record-keeping of products grown and sold.
Traceability is defined as the ability to access any and all information relating to that which is
under consideration, throughout its entire life cycle, by means of recorded identifications
(Olsen & Borit, 2018). There are many different types of traceability systems, each with its
own unique advantages and disadvantages based on the level of difficulty to access the
information, and the amount of information available. These systems are used all over the
world and are a crucial part of food safety, for not only does it provide consumers with
information on the origins of their food, but it also allows for the recall of food items if there
is an outbreak of illness. Effective traceability systems make it possible to identify, single

out, and remove unsafe food products from the market (Liao et al., 2011).



Recently, increasing requirements for traceability have been put in place in an effort
to improve food safety. Examples of global requirements include the European Union (EU):
General Good Law and the United States FDA Food Safety Modernization Act (Olsen &
Borit, 2018). The Taiwanese government has also proposed its “Five rings of food safety”
(Shu-Chen et al., 2022), after several disease-related food incidents. Food traceability
systems are critical in addressing disease risks associated with microbial contamination of
fresh produce because they provide a method of tracing the origins of food and recalling food

if necessary, ultimately ensuring the health of the customers (Parker et al., 2012).

Traceability systems can additionally be used by farmers to help in planning their
plots and inspections. The diverse nature of production strategies used by farmers across the
world makes it difficult to pinpoint a single implementation strategy to standardize a
traceability system (Parker et al., 2012). Despite its difficulties, it is still necessary for
farmers who are planning to obtain any type of organic certification. From simply keeping
records with a pen and paper, to creating a fully digitized system and using scannable QR

codes, some method of crop tracing is imperative for farmers looking to become certified.

In addition to a traceability system, becoming organically certified also requires
compliance with standards relating to every aspect of farming, including the sources of seeds
and water, soil maintenance, types of fertilizers, weeding methods, and pest management

methods.

2.2.2) In Thailand

As Thailand considers improving its agricultural sectors to provide better livelihoods
for farmers and create more opportunities for businesses, organic food plays a main role in

achieving these objectives. The main foods grown organically in Thailand are rice, coffee
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beans, mulberry leaf tea, fresh vegetables such as lettuce, and fruits such as coconut (Thai
Organic Foods Have Healthy Growth Potential, 2017).

Primary pricing is a strong incentive for organic producers. Consumers are willing to
pay between 15% to 50% more for organic products than conventional foods. This stands in
sharp contrast to the sinking prices of many of Thailand’s commaodities, such as corn, tapioca,
and soybeans. The price of the most important crops nationally, such as rice, has also fallen,
and 60% of farmers are currently suffering due to lower incomes. Chemical-free agriculture
sidesteps the challenging price volatility of crops traded in global markets, yet organic
farming remains a niche industry in Thailand. According to Organic Agriculture
Development Thailand and the Earth Net Foundation, just 0.3 % of the country’s agricultural
land is certified as organic, compared with 1% worldwide (Bangkok Post - The World’s
Window on Thailand | Breaking News, Thailand News, Latest News, World News, 2022).

A popular approach for those seeking to join the few organically certified farms in
Thailand is the implementation of a Participatory Guarantee System (PGS), which utilizes the
ideals of organic farming to set standards for the community it governs. As a technique of
verification for organic produce, it is adaptable to fit many cultures and lifestyles. For
example, in Vietnam, the system is applied using two standards, the first being Vietnam PGS
Organic Standards issued by the International Federation of Organic Agriculture Movements
(IFOAM) in 2013, and the second being BasicGAP (Rikolto, 2014). The system is based on
farmers, consumers, rural advisers, and local authorities working together to make decisions,
visit farms, help one another, and ensure that farmers produce according to an organic
standard. This leads to a community built on the basis of trust, social networks, and
information sharing among all of the stakeholders. Hence, PGS is a more ideal method for
small-scale farmers in developing markets, where organic commodities are just introduced or

are about to expand (What is Participatory Guarantee System (PGS)?, n.d.).
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2.2.3) Challenges to Organic Farming

An unfortunate consequence of rigid standards is that they can make the organic
market less accessible to farms that are unable to implement the latest organic farming
technologies (Barrett, 2012). Small farms undeniably must overcome more accessibility
barriers than large farming corporations when it comes to organic certification (Research
Institute of Organic Agriculture FiBL IFOAM, 2017). Resources imperative to organic
production, such as additional labor and extra equipment, come with an added cost, which is
a large obstacle for many farmers. Without chemicals, organic farms need to recruit more
workers to handle supplemental tasks such as manual weeding, water cleanup, and pesticide
management (Abebe et al., 2022). At the same time, their overall yield decreases without the
protection pesticides provide, supporting the argument that organic farming is less efficient in
developing countries. Since there are more labor inputs per unit of output for organic
farming, it is evident that the production of organic food is often more expensive. Although

beneficial for the community, the cost of producing organic crops poses a difficult challenge.

2.3) Alternatives to Organic Farming

Due to the strict nature of certification standards, organic farming is not feasible on a
universal scale (Abebe et al., 2022). Farmers are often reluctant to transition to organic
agriculture standards due to the requirements they need to fulfill. However, this does not
mean that agriculture that is safe for farmers, consumers, and the environment, which is the
core philosophy of organic farming cannot be applied using other methods. Absolute
compliance may be required for official certification, but techniques can be lifted from

organic farming methodology and utilized without the need for certification.
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2.3.1) Good Agricultural Practices (GAP)

One alternative method to improve farming practices in rural areas and the health of
communities is the Good Agricultural Practices (GAP) standards. GAP is a set of guidelines
and recommendations for farmers to follow in order to produce sustainable, safe, and high-
quality food products while minimizing the environmental impact of farming operations
(Good Agricultural Practices - General Guide, 1969). GAP guidelines are established by
government bodies or industry organizations and can vary depending on the type of crops or
the region. GAP includes practices such as proper use of fertilizers and pesticides,
conservation of water resources, adequate worker training, usage of protective equipment,
proper post-harvest handling, storage, and food safety practices intended to prevent the
occurrence of foodborne illness.

GAP can be implemented as a multiple step process that requires a commitment to
ongoing assessment, planning, and monitoring. The first step in implementing GAP is to
familiarize oneself with the guidelines and to understand the importance of food safety,
quality, and the protection of the environment (Good Agricultural Practices - General Guide,
1969). This involves researching GAP and reading through the guidelines provided by
relevant organizations. Next, farmers should conduct an assessment of their current farming
practices and identify areas for improvement. This involves evaluating soil and water
management, pest control, and worker safety practices. The major principle of GAP is the
proper use of fertilizers and pesticides. This includes using approved chemicals, applying
them at a suitable rate and time, and using measures to prevent contamination of water
sources. Proper soil management helps to maintain soil health and fertility which lead to
higher crop yields. Managing water resources includes ensuring that irrigation systems are
properly designed and maintained, and that water is used efficiently and sustainably. This can

help to conserve water resources and reduce the risk of contamination. By identifying
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potential risks or hazards, farmers can prioritize which areas to focus on first (National
Bureau of Agricultural Commodity and Food Standards, 2003).

To ensure that GAP is being properly followed, farmers should establish a traceability
system for monitoring and documenting their practices (Good Agricultural Practices -
General Guide, 1969). This includes keeping records of when and how chemicals are applied,
monitoring soil and water quality, and conducting regular safety inspections of equipment
and facilities. The recorded data can help the farmer to evaluate the effectiveness of the
implemented plan and identify areas of improvement. Finally, farmers require to implement
good post-harvest handling, storage, and transportation to preserve the quality and safety of
the products for traceability to ensure that the products remain safe for consumption
(Izquierdo, J., Fazzone, M., & Duran, M. et al., 2007).

It is important to note that GAP guidelines and certified organic standards are two
different approaches to farming that have different goals and methods. As mentioned, GAP is
a set of recommendations that farmers can choose to follow in order to produce safer crops.
On the other hand, organic farming involves a specific set of rules that are certified by an
independent organization (Organic Farming Practices, n.d.). One of the main differences
between GAP and organic farming is the use of chemicals. GAP does not prohibit the use of
chemicals, but proper usage guidelines must be followed so that it is not harmful to
consumers and does not remain in the environment (Good Agricultural Practices - General
Guide, 1969). Conversely, Organic farming prohibits the use of synthetic chemicals,
pesticides, and genetically modified organisms (Bank, 2017). Certified organic farmers use
natural methods such as crop rotation, companion planting, and biological pest control to
manage pests and diseases. In terms of animal welfare, GAP provides guidelines for the
humane treatment of animals, but organic farming requires animals to be raised in natural

conditions and without the use of hormones or antibiotics. GAP regulations are less strict and
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allow small, rural farmers the freedom to improve their farming practices without having to

drastically and unrealistically comply with rules that are not applicable.

2.3.2) Challenges to GAP

One of the challenges to GAP is the proper use of fertilizers and pesticides. To follow
the regulations, the farmers are required to adjust their current farming practices, such as
switching to more sustainable irrigation methods, implementing Integrated Pest Management
(IPM) methods, or applying more effective fertilization methods. Furthermore, it may also
involve investing in new equipment, training workers to ensure that they are knowledgeable
in farming practices, applying the proper use of pesticides, and following other essential GAP
guidelines. Besides, obtaining GAP requires the implementation of a traceability system in
which the farmers need to keep records of activities occurring on the farm, yet the farmers
still are not aware of the importance of the traceability systems (Good Agricultural Practices -

General Guide, 1969).

2.4) Farming in Northeastern Thailand

Considered to be the poorest region of Thailand, the population of Northeastern
Thailand consists of more than 80% rural farm families living at the subsistence level
(Hussain, & Doane, 1995, p. 45). The Northeastern region has been afflicted by increasing
frequency of extreme weather conditions, such as flooding and drought seasons, necessitating
farmers to devote great effort to continuously adjusting their farming practices. These
environmental and socio-economic factors have resulted not only in a lack of farm
investment and land improvement but also in the shortening of the fallow period, decreasing
from the traditional ten to fifteen-year range to only three or four. This is not enough time to

replenish the soil nutrient levels required to sustain agriculture. The falling yields lead to a
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cycle of reduced fallow and further degradation of the farmlands, ultimately causing many
formerly cultivated areas to be abandoned altogether. These aforementioned factors make the
Northeastern region difficult to farm in and impact the crops that are able to be grown on the
farms in the Ubonrat district.

These factors create the need for change in the farming sector, this is where our
sponsor The Sustainable Community Development Foundation (SCDF) comes into play. It
was founded by two doctors working at the Ubonrat Hospital in 1995, establishing their
partnership. The two organizations follow the same “H2S5” values, which outline five major
values of the hospital and the SCDF and include ideas regarding acting with humility and
sustainability (see Appendix A). Kham Koon Center is a nonprofit organization located in
Ubonrat, Khon Kaen. It was established under the SCDF to develop self-sustainability and
improve the overall health of the community. They currently offer many products at their
market, including rice, chicken and duck eggs, fish, and seasonal vegetables, including Thai
eggplant, bird chili, lime, spring onion, lemongrass, galangal, pumpkin, cucumber, long bean,
kale, water convolvulus, and Chinese kale (see Appendix D). They have also been able to sell
to some local markets in Khon Kaen province and have a program customers can subscribe to

in which they are sent weekly produce baskets (see Appendix A).

2.4.1) Challenges to farming in Northeastern Thailand

Despite the support and attempts in improving agriculture in the Northeastern part of
Thailand, there are still many challenges that impact farmers in the area. The first is the
shortage of water due to the insignificant amount of irrigation systems and extreme weather
conditions. In fact, only 11% of the plantation fields in Northeastern Thailand have an
irrigation system in contrast to North and Central Thailand with 33.94% and 44.99%

respectively (Srisompun, 2020). As a consequence, farmers depend on rain for water which is
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a problem as the weather in Northeastern Thailand is unpredictable because of climate
change (Udomkerdmongkol, 2020). When not suffering from drought, farmers experienced
floods damaging their fields, lowering crop production as a result. In addition, poverty and
debt also pose significant challenges within the agricultural sector. A considerable 40% of
farming households earn an annual income below the poverty line of 32,000 baht, while 30%
have debt levels exceeding their average annual farming income per person
(Udomkerdmonkol, 2020). Farmers are reluctant to change their mindset towards farming

practices despite these challenges, making it difficult for them to invest in farm improvement.

2.5) Summary

Pesticides and the misuse of chemicals are clearly a prevalent issue, not only around
the world but especially in Thailand. Although organic farming is a feasible solution to this
issue for some areas, it is not always the best solution for rural farming communities in which
strict regulations are not realistic. Organic regulations require that every single step of the
farming process, including the source of seeds, water, and pest management methods, be
completely organic. This poses a number of challenges, the main one being the increased cost
and decreased yield. In addition, the stringent regulations of the official organic certification
make some farmers reluctant to attempt to obtain it (Abebe et al., 2022). As with many rural
farming communities in Thailand, the GAP certification proves to be more realistic and
feasible for the Kham Koon Center in Northeast Thailand, where the main issue revolves

around community health, rather than the organic label itself.
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3. Methodology

To propose efficient and effective guidelines for the Kham Koon Center, the team

collaborated with local farmers and assisted them in adopting Good Agricultural Practices

(GAP) as part of an initiative to improve the health of the community. The team was able to

address the issues that affect communities throughout Thailand, including the lack of

knowledge about the GAP certification process and the dangers of pesticides to people's

health. Figure 1, gives a graphic depiction of the technique utilized.
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Figure 1: Graphic Description of Methodology

The following methodologies were applied:

1. Understand the current farming procedures used by farmers under Kham Koon

Center and the level of trust of consumers purchasing produce at the Ubonrat

Hospital stalls.
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2. Gain a better understanding of the GAP certification process and methods for
improved farming practices.
3. Collaborate and support farmers under Kham Koon Center in finding and
implementing suitable methods for safer farming practices.
In this chapter, the team will describe, explain, and justify the methods we used to

achieve these objectives.

3.1) Understand the current farming procedures used by farmers under Kham Koon
Center and the level of trust of consumers purchasing produce at the Ubonrat Hospital
stalls

To initiate this process, a complete understanding of qualifications and the
implementation of Thai organic standards was necessary. The team conducted interviews,

surveys, and direct observation to achieve this method.

The team met with one of the founders of SCDF, Dr. Tantip Thamrongvarangoon, to
learn more about the Kham Koon Center’s mission, working procedures, and partnership with
the hospital. This meeting played an important part in formulating questions for the
interviews with the farmers along with a guide for creating observation notes as well as the

construction of the questionnaire for the consumers.

Figure 2: Meeting with the founder of SCDF, Dr. Tantip Thamrongvarangoon
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After gathering information, the team interviewed ten farmers and conducted on-site
observations of their plots. The team assessed one certified and nine uncertified farmers to
identify disparities and areas of improvement for the uncertified farms. Instead of using
formal communication, the team decided to communicate with farmers in a friendly and
approachable manner to establish a connection and trust between the team and the
participating farmers. This ensured that they would be more willing to answer our questions
accurately. The purpose of the interview was to understand the farmers’ resources and the
feasibility of implementing new procedures to make their farming methods safer (see
Appendix F). To gain a better understanding of the farmers' practices and perceptions, the
team conducted interviews that focused on topics including their use of pesticides, and their
attitudes toward organic farming in order to explore the main obstacles they encountered in
obtaining certification. By conducting the in-person interviews, the team employed body
language and tone of voice to gain insight into the overall attitudes and perceptions towards
the certification. To ensure accurate documentation of the interviews, a voice recording
application was utilized and all recorded interviews were subsequently uploaded to Google

Drive Folder.

Figure 3: Meeting with Uncertified Farmer 7 at their plots for an interview
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Figure 4: Meeting with Uncertified Farmer 5 at their plots for an interview

Inductive coding, specifically thematic analysis, was used to analyze the interviews.
Inductive coding involves a bottom-up approach in which the user can develop codes as the
data is analyzed (Deductive and Inductive Approaches to Coding, n.d.). The team determined
that thematic analysis was the most appropriate method of inductive research to apply to our
findings. This method involves reading through a data set and identifying patterns across the
data to derive themes (How to Do Thematic Analysis, n.d.). Through the process of
reviewing the interview answers, the team noted common patterns within the answers and
attitudes of the farmers. The team established four themes, which included barriers to
certification, attitudes toward organic/improved practices, practices that violate organic
standards, and practices that comply with organic standards. Then, the team scrutinized for
repetition among the interview answers and categorized common phrases into one of the four
different themes. Finally, the team recorded how many times each of these chosen phrases
were mentioned, and calculated how often it appeared within its assigned theme. This method
of analysis was selected because it allowed us to evaluate the most popular attitudes toward

organic farming and related practices.
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During farm visits, the team conducted direct observations, documenting farm
conditions through photos and videos and completing observation notes for each farm. The
notes included details such as farming practices, livestock, water sources, sanitation, and
general conditions (see Appendix E), which were organized in a Google Drive Folder. The
team chose to create an observation note because this allowed us to list the requirements of
becoming an organically certified farm beforehand and took notes about whether the
observed farms met these regulations, or had the resources to meet these requirements in the
future. The team found these methods suitable for assessing farm conditions and identifying
possibilities for the future.

After our basic understanding of the farms was established, the team needed to
determine the feasibility of implementing several practices related to GAP and understand the
farmers’ willingness or interest to do so. The team analyzed the farmers’ Knowledge,
Attitudes, and Practices (KAP) about organic foods and GAP certification through the survey
(Appendix G); A KAP survey is a research tool designed to assess the knowledge, attitudes,
and practices of a group of people with respect to a specific topic or issue. It involves a
structured questionnaire that gathers quantitative and qualitative data, which can be analyzed
to identify patterns, trends, and potential barriers to achieving desired outcomes (The KAP
Survey Model (Knowledge, Attitudes, and Practices), 2014).

Employing these fundamentals, the KAP survey questions asked the farmers about
their understanding and attitude toward GAP certification processes as well as their current
farming practices, mainly pertaining to the topic of pesticide use. The survey was conducted
among seventeen farmers, comprising ten previously visited by the team and seven additional
farmers. The inclusion of the latter group was intended to gather additional information on
their farming practices. As the farmers were completing the physical copies of the survey, the

team recited each question to ensure that they clearly understood the questions. The team
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compiled this data into pie charts due to its simplicity to display the general distribution of
the answers (Appendix H). The survey answers were analyzed to find the general trends and

gaps in the farmers’ knowledge, as well as identify any challenges in obtaining certification.

In addition, another survey was conducted with the consumers at Ubonrat Hospital

stalls since this is the main location that the farmers sell to.

Figure 5: Survey Location: Ubonrat Hospital stalls

This survey included questions about how often the hospital’s consumers buy organic
products, how much they are willing to spend on organic foods, what kind of marketing
entices them when shopping for groceries, their level of general knowledge about organic
farming, and the type of organic products that most people are looking for and willing to buy
(Appendix C). The survey was crucial to identify the perceptions of organic products among

the consumers, as well as the level of trust between the consumers and farmers.

Rather than electronic-based, a paper-based survey was chosen as it can reduce the

steps taken to access and can reach as many participants as possible in a short period of time.

The paper survey was able to reach forty-five consumers at the Ubonrat hospital stalls with

support from the staff at Ubonrat hospital. Before giving out the surveys, the team notified
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the customers of informed consent, and if there were any inconveniences, they could abstain
from answering any questions. Participant’s personal information was not collected, with the

exception of age and gender, which were relevant demographic data for analysis purposes.

The data collected from the interviews with farmers and direct observations at their
farms provided the team with a better understanding of the conditions of each of the ten farm
plots, and the feasibility of organic certification within Kham Koon Center. The surveys also
provided insight into the attitudes and perceptions of the farmers and consumers toward

organic foods.

3.2) Gain a better understanding of the GAP certification process and methods for
improved farming practices.

In order to secure a more in-depth knowledge of the GAP certification process and
additional methods for improved farming practices, the team interviewed Mr. Thawatchai
Sirasang, the operator of the SAFEtist Farm, located in Bangkok (Appendix J). This farm is
currently trying to get PGS certification, which is what the Kham Koon Center wants to strive

for in the future.

Figure 6: Interview with Mr. Thawatchai Sirasang, the operator of the SAFETist Farm
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The interview allowed the team to understand not just the requirements, but also
obtain advice for farmers initiating similar procedures from a person who is in the middle of
an organic certification process. Some topics of the interview included the PGS certification
process, specific practices the farm complies with, and challenges in obtaining the certificate
(Appendix J). The team also used direct observation and documented the visit through photos
and videos, similar to the process used on the farm under Kham Koon Center. The interview
was recorded and put into a shared Google Drive Folder. Subsequently, the team utilized
reflective listening techniques by reviewing recordings and paraphrasing the content to gain a
deeper understanding of their thoughts and perspective (Summary of Interview Techniques,
n.d.). This approach allowed the team to contemplate more effectively on the farmer's words
and ensure that there was clear communication between the interviewer and interviewee.

Along with the SAFEtist Farm interview, the team also interviewed two experts from
the World Vegetable Center (WVC), which is an organization that promotes healthier lives
and more resilient livelihoods through greater food diversity (Appendix K). The interviewees
were Ms. Somchit Pruangwitayakun, a vegetable research and training officer, and Ms.
Sopana Yule, an entomologist. Since the WVC has headquarters in Bangkok, as well as
Northern Thailand, the team believed that they can provide helpful information, specifically
pertaining to Thailand. For example, pest management tools that could be alternatives for
pesticide use, and sustainable farming techniques that may be applied to the farms under
Kham Koon Center. The team also asked for advice and tips on collaborating with farmers, as
the vegetable center often conducts training to educate farmers on the application of farming
techniques. After conducting the interview on Zoom, the team both recorded the conversation
and noted down relevant and important information. Following the interview, the team
reviewed the recording again to make sure that all the information given by the interviewee

was collected. The information was analyzed through inductive, thematic coding and found
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four common themes. These themes were color coded and organized into a table for better
understanding (Appendix G).

Finally, the team interviewed GAP inspection officials, Mr. Anat Nundee and Ms.
Chuleekorn Leenonlan, from the Department of Agriculture (DOA) in Khon Kaen. The goal
of the DOA is to promote sustainable agricultural practices that balance the needs of farmers,
the environment, and the economy. By focusing on crop research and development, the
Department of Agriculture aims to increase agricultural productivity, improve the quality of
crops, and reduce the labor required to produce them. At the same time, the department is
committed to preserving natural resources and protecting the environment, which is essential
for long-term sustainability. By adhering to international standards and the principles of
natural resource conservation and environmental protection, the department of agriculture can
ensure that its policies and programs are effective and efficient and that they have a positive
impact on the lives of farmers and rural communities.

They provide a wide range of services to support farmers, agricultural producers, and
the wider agricultural industry. This can include analyzing soil, water, fertilizers, crops, and
other agricultural inputs to ensure their quality and safety, as well as providing inspection and
quality certification services to ensure that products meet the standards required for the
export or for sale in the local market. The department also offers advice on a range of areas of
concern, such as export promotion, soil fertility management, water use, and best practices
for growing different crops. By providing these services, the department of agriculture hopes
that it would help to support the growth and development of the agricultural sector and to
ensure that it operates effectively and efficiently, which benefits farmers, rural communities,
and the economy as a whole.

Since the GAP inspection officials have first-hand experience in assessing and

monitoring compliance of farms with GAP standards in Ubonrat, Khon Kaen, the team was
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able to acquire useful information including the specific standards and required documents
for applying for the GAP certificate, common challenges that the farmers faced during the
inspection as well as the preparation for inspection and traceability record sheet. The
interview was conducted on the phone because the team could not meet the official in person.
In conjunction with the various research the team has conducted about GAP
standards, the team interviewed experts in each field to understand the certification process

better and determine how to certify the remaining farms under Kham Koon Center.

3.3) Collaborate and support farmers under Kham Koon Center in applying for GAP
certification and using healthier farming practices.

Dr. Tantip Thamrongvarangoon worked with the team to host a collaborative
workshop with seventeen farmers from the Kham Koon Center comprising those who had
taken the KAP survey previously. The ideals of Participatory Action Research (PAR) aligned
with the goal of developing resources for the farmers to cover knowledge gaps and
collaborating with the community to improve their situation. PAR is a research method that is
often used in social science projects because the people involved in the study are experts on
the research topic and their knowledge can be used to determine the best solution to a
problem in their community (Mclntyre, 2007). This applied to the farmers under the Kham
Koon Center because they understand their own resources, abilities, and limitations in
becoming GAP certified. This method was used as a form of communication and qualitative

data gathering between the team and the farmers during a planned workshop.
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Figure 7: Workshop with farmers under the Kham Koon Center

During the workshop, the team aided the farmers in applying for GAP certification by
presenting the steps required for the application and guiding the participating farmers in
filling out the application form. In addition, the team also constructed and prepared a
traceability record sheet (Appendix M) beforehand which was approved by the GAP
Inspection Official, Non-Government Official (NGO), and certified farmers. The sheet
contains all the agricultural practices such as weeding, cleaning, watering, fertilizer, and
disease and pest management for the farmers to keep proper records of what they are growing
and their activities on the farms. The team also considered the farmers’ accessibility and
created an easy-filling form to be handed out to the farmers at the workshop. The farmers
were informed about the importance of a traceability record sheet which is one of the
requirements for the GAP inspection. In addition to this, the team created examples of sheets
that were easy for farmers to follow and understand. In the workshop activity, the team aimed
to provide guidelines and illustrate an example of traceability sheets on each crop. To get an
effective outcome, the team researched and asked the farmers about the agricultural practices
of each crop such as how long each crop grows, how much to water the crop, when to
fertilize and weed the crop, and any other relevant activities

The team also created three infographic posters to express the importance of better

farming practices and GAP. The first infographic is about “GAP Farming Practices”
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(Appendix N). The second infographic is “What is GAP” (Appendix O), and the third
infographic is about “The Benefits of GAP” (Appendix P).

The team decided to create infographics with visuals and easy wording since they are
useful in conveying general themes and small pieces of information that are easily
consumable and engaging for the public. The team printed copies of these infographics,
showed them to the seventeen farmers during the collaborative workshop, and worked with
attendees to gain feedback. The team asked for feedback and suggestions on the effectiveness
of the infographics, the level of engagement, and overall opinions before revising the
infographics according to the feedback. Throughout the process, the team asked the farmers if
this was the best method for learning and preparing, and if they understood the requirements.
This collaboration and discussion aided the team in better fitting the farmers’ needs. The
team also discussed with the farmers about the best methods for accountability. When our
team suggested creating a group in the LINE application for the farmers to be reminded and
notified about the inspection date, and for them to store photos of their products for
traceability, they agreed this is a suitable method for accountability.

From the aforementioned data gathering in Objective 2, the team also created a
handbook to be printed and given to the farmers as an easy guide to obtaining certifications,
as well as safer farming techniques (Appendix Q & R). The guide includes information about
both GAP and PGS standards along with the steps and requirements for each application.
Information on PGS standards was included as a stepping stone toward organic certification
in the future. The handbook also has recommendations gathered from our literature review
and various interviews including those with farmers under the Kham Koon Center. These
recommendations were detailed information about weeding and soil preparation, methods for
pest management, how and when to spray chemicals properly, and any other information that

the team found to be useful throughout the research process. It will serve as a resource for the
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farmers under the Kham Koon Center who want to convert their plots to have better practices,
providing safer and healthier products for the community. After showing the farmers the
printed infographics, the team also printed the first draft of the handbook and gave it to the
farmers for feedback. The feedbacks were obtained by asking them similar discussion
questions about the level of engagement of the handbook, the general appearance, and how
useful the information inside was. After this productive discussion, the team used helpful
feedbacks from the farmers to revise the handbook and better fit the farmers’ needs.

After editing the infographics, the team printed out the final drafts of the posters and
hung them on the front door of the Kham Koon Center, which was decided together with Dr.
Tantip Thamrongvarangoon, given that it's a regularly visited place where meetings, sales,
and visits take place. The team also gave the final handbook to Dr. Tantip
Thamrongvarangoon to distribute to future farmers and those who need more information on
safe farming practices. This enables us to reach and educate a larger audience than the team

would otherwise be capable of accomplishing.

Figure 8: Dr. Tantip Thamrongvarangoon receives | Figure 9: Dr. Tantip Thamrongwarangoon shows

the handbook made by the team the location for displaying the infographics
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3.4) Summary

These objectives guided the course of our project and the work the team conducted in
collaboration with the project sponsor. The team visited one of the founders of SCDF, Dr.
Tantip Thamrongvarangoon, and farmers under the Kham Koon Center in Khon Kaen twice.
During the first visit, the team conducted interviews and a survey with the farmers, a survey
with the consumers of the hospital market, and documented the trip through pictures, videos,
and observation notes. During the second visit, the team found locations to display our
infographic posters around the Hospital and the Center, presented and discussed the
infographics and handbook with the farmers and Dr. Tantip Thamrongvarangoon through a
PAR-led workshop session, and helped the farmers apply for the GAP certification by
advising them about traceability and creating a system for accountability. The team also
presented the farmers with a certificate of participation in our workshop to recognize their
participation and empower them to continue employing GAP.

Our developed action plan was performed as a whole and a small step built all of our
methodologies. This contributed toward our goal of finding effective and efficient procedures
for the farmers to apply for the GAP certification, as well as educating the community more

about the importance of Good Agricultural Practices for a healthier life.
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4. Results and Analysis

The farmers under the Kham Koon Center are the key to the foundational core of this
project. Their input was essential in formulating the most beneficial solution. To more deeply
assess the farmers’ current practices and identify any gaps in knowledge, the team engaged in
open dialogue with one of the founders of SCDF, Dr. Tantip Thamrongvarangoon, surveys
and interviews with the farmers were conducted, as well as a survey to the consumers of the
Ubonrat Hospital stalls. Following this, the team interviewed the SAFEtist farm, which is
looking to become organically certified, two representatives from the World Vegetable
Center, and a GAP inspection official. To present the materials, which included infographics
such as posters and a handbook, and a traceability record sheet to the farmers to receive
feedback, a workshop was held. The outcomes of such provided further insight into the inner
workings of the community and allowed us to further develop our educational materials. In

this chapter, the results and analysis of the aforementioned events will be discussed.

4.1) Analytical Insight 1: Shift in focus from organic certification to GAP certification.
After the team’s first visit to the farms under Kham Koon Center, the team gained a
wide range of information which demonstrated that international organic certification is
neither feasible nor necessary for this small community of farms. The four findings below
provided the team with the necessary data to draw the overarching analytical insight that
GAP is a better fit for this community than full organic certification, which allowed our team

to shift our focus and further our research.
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4.1.1) Finding 1: There is already sufficient consumer trust in this community.

During the initial visit to the Kham Koon Center, the team had a meeting with one of
the founders of SCDF and discovered that the Ubonrat Hospital’s mission is to improve the
health of the community and eliminate threats to the well-being of the public at their origins.
This was different from our original understanding of the sponsor’s goal, which the team
thought was to attain complete organic certification based on the Thailand Ministry of
Agriculture standards, or some other official standard. One goal that the team thought would
be essential to the project early on was increasing consumer trust through means of an
organic label. During the discussion with Dr. Tantip Thamrongvarangoon, the team
discovered that consumer trust already exists in the tight-knit community and that organic
produce does not sell at a higher price when compared to non-organic goods. The team also
learned that the food that farmers under the Kham Koon Center produce will never be sold on
a national scale; rather, they sell locally, mainly to the Hospital and other individuals in the
community. After conversations with the founder of SCDF and the consumer survey, the
team diverges the objective of the project due to the fact that increasing consumer trust and

helping farmers by selling organic produce at a higher price are not the priorities.

Part of understanding how the organic food market operates in Khon Kaen is
becoming familiarized with the perceptions of the consumers. Through the distribution of our
consumer survey to forty-five of the market’s customers at Ubonrat hospital stalls, the team
learned that their interest in organic foods was very low. Of those surveyed, about 42% said
they rarely buy organic foods, and about 16% never buy them at all. Analogously, about 69%
responded that they had little to no interest in learning more about organic foods, and about
62% had little to no trust in organic food labeling. It quickly became clear that local

consumers had little regard for certified organic produce.
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“How often do you you be in gaining more do vou have in
buy organic foods?” knowledge about organic Y o
food?” organic food labels?

17.8% 24.4%

@ Never @ 1 (no interest) @ 1 (very litle)
@ Rarely o2 ®:
@ Sometime o3 ®3
@ Often ®4 ®:
@ Always @ 5 (very interested) @ 5 (very high)

Figure 10: Pie charts representing responses from the hospital consumer survey. (left) “How often do you buy
organic foods?”” (center) “How interested would you be in gaining more knowledge about organic food”

(right) “What level of trust do you have in organic food labels?”

Interestingly, even consumers with low trust in the organic label were still very
influenced by it, suggesting that they value the principles behind organic farming. Their
choice to shop at the market supplied by the farms under the Kham Koon Center, which have

a reputation for trying to employ better farming practices, also supports this theory.
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Correlation Between Level of Trust in Organic Label and Level of Influence Trust in Organic
Label has on Buying Organic Products
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Figure 11: A comparison of trust in organic labels and the influence of trust in organic labels on purchasing
organic produce, where the axis are questions from the hospital consumer survey. On the y-axis, “very high
influence” is represented by 5, and “little influence” is represented by 1. Similarly, on the x-axis, “very high”

is represented by 5, and “very little” is represented by 1.

Based on Figure 3, one can consider the correlation between the level of trust in the
organic label and the level of influence that trust plays in buying organic products. Most of
the time, when consumers have trust in the organic label, they said it has little influence on
their decision to buy organic products. This demonstrates how consumer trust is not directly

influenced by consumer decision to buy organic foods based on the influence.

4.1.2) Finding 2: Improper use of pesticides is negatively impacting the health of

the community.

The team learned several crucial pieces of information regarding local pesticide use

from discussions with the founder of SCDF as well as Mr. Martin Wheeler, a farmer in the
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Khon Kaen region who offered his expertise on farming practices in the area. Dr. Tantip
Thamrongvarangoon explained that the Hospital was finding high concentrations of
pesticides in the general population’s blood, mainly appearing as elevated levels of
cholinesterase-inhibiting chemicals. From our literature review, the team was aware that
chronic exposure to such leads to muscle weakness and neurological dysfunction. In
agreement with this, Mr. Wheeler described how companies avoid government restrictions
and promote misinformation by marketing the same active ingredients under many different
names, increasing confusion about proper handling amongst farmers. Not only was it
apparent from this that pesticide misuse is negatively impacting the health of the community,
but it can also be concluded that the general public requires additional education on the

harmful effects of consuming produce that has been exposed to pesticides in excess.

4.1.3) Finding 3: Organic certification is not feasible for this community at this

time.

Certified, organic produce is evidently the healthiest and safest option for both
consumers and farmers; however, in an environment where the majority of farmers used
pesticides and non-organic methods, achieving this goal becomes more difficult. While
conducting the observations and interviews it became evident that some organic requirements

were a long way from being met due to a lack of community resources.
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Theme 3: Practices Violating Organic Standards

Aspect of Theme

Number of farmers it

pertains to

Percentage of this aspect that
was seen across the entire
theme

Groundwater, pond water, or tap water is used 8 29.63%
Chickens/ducks can roam freely/come into

contact with produce 5 18.52%
No method of traceability 3 11.11%
Nearby plot uses chemicals 1 3.70%
Benkoguard used for cleaning livestock 1 3.70%
Dogs on the farm 9 33.33%
Total Responses pertaining to theme 27

this theme from the farmer interviews.

Table 1: The table displays the theme, practices violating organic standards, and the phrases that fit into

Overall, the observation notes played an important role in determining the practices

that are feasible to become organic and identifying barriers farmers might face. The

observation notes were divided into different sections including Actions Taken to Avoid

Contamination, Livestock, Poultry and Fish, Product Management, Storage and

Transportation, General Conditions, Minerals and Quality of Soil, Pesticides and Plant

Disease, and Fertilizers. These observation notes were compiled into Appendix E. An

example of one of the observation guides and how they have been filled out are given below:

a barcode? the plot

labeled by putting the
Are the products labeled with package of the seed next to

Products management storage and transportation

Note how the products are
labeled and what is on the
label? (barcode, sticker, etc.)

Table 2: Uncertified Farm 2 observation guide table of product management, storage, and transportation.
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Proximity to water or soil

L nearby pond, small and green
contaminating sources

sons nonorganic cassava farm
that uses chemicals is right
next to her farm, very close to
where she harvests the
bananas; tried to slope it and
have a separation between the
farms

Proximity to other,
non-organic farms

Table 3: Uncertified Farm 3 observation guide displaying proximity to water or soil contaminating

sources, and proximity to other, non-organic or chemical-using farms.

Pesticides and Plant Disease

Planting different kinds of

Int i dC i
S i e s plants together that will help

Planti
. mostly mono-cropping them all grow better
problems with moles, but Use of a beneficial organism
Biological Pest Control moles die and become to get rid or avoid pests
fertilizer

lime trees in cement pots to  Usually used if there is a risk
separate roots, leafy greens  of contamination

separated by a couple of feet

between seeds with a small

hole dug for it, bamboo trees

about 5 feet apart

Buffers and Barriers

Table 4: Uncertified Farm 1 observation guide table of pesticides and plant disease.

Minerals and Quality of Soil

Nitrogen is added when the
plants are weak due to a

Supplemental Fertilization rice ash fertilizer nitrogen deficiency and
creates biological diversity
that stops pests

Intercropping and Companion leafy green plant growing

Planting next to banana trees

Soil preparation soil very dry

Table 5: Uncertified Farm 3 observation guide table of minerals and quality of soil
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From analyzing the data gathered in the observation notes as well as the interviews, it
was found that most of the farmers have no system of labeling or tracing the products they
grow, which is apparent in Table 2, where the farmer from uncertified farm 2 labeled their
plot by placing the package of seed next to where it was planted. The package can be moved
or damaged in this area and is an inefficient method of tracing products. Along with this, the
team noticed that most farmers sourced their water from nearby ponds, which is seen in Table
3 from uncertified farm 3. This table also depicts the farm being in close proximity to another
farm that uses chemicals, demonstrating this barrier that many of these farmers face in
organic certification. From Tables 4 and 5, the team also noticed that most farmers had their
own unique methods of pest management, such as intercropping or using barriers. They also
all had methods for fertilization and managing soil quality. Based on these observations, our
team discovered that the farmers are experts in organic farming concepts such as IPM and
fertilization, and are actively making efforts to reduce their use of pesticides. However, the
contamination from ponds and the lack of traceability pose major barriers to organic

certification.

Figure 12: The photo was taken of the source of Figure 13: The photo was taken of the source of

water, a pond, on Uncertified Farm 3. water, a pond, on Uncertified Farm 3.

One main analysis based on the observations, pictures, videos, and interviews was

that most of the farms use water sources that are contaminated or sources that are unable to
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be verified for cleanliness. The images above depict two farms that source their water from
nearby ponds. It is unknown whether the water from these ponds is clean or safe to use on
crops. In organic farming, the source of water cannot be contaminated and must be regularly
tested for any contamination. Water is a scarce resource, especially in this area of Thailand,
hence it is very hard to obtain it from a non-contaminated area. Therefore, the source of water
would be a difficult factor to control and is a significant barrier for a farmer looking to

change to organic.

Figure 14: Dogs roaming freely on Uncertified Farm 7. | Figure 15: Dogs roaming freely on Uncertified Farm 8.

Figure 16: Chickens roaming freely on Uncertified Farm 6.

In addition to issues related to water, there were also dogs roaming freely on every
farm, and chickens and ducks roaming freely on several of the farms. The above pictures

show examples of dogs and chickens roaming freely around the produce plots. These are just
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three examples of free-roaming animals from the farm, but every farm of the ten that the team
visited had free-roaming animals. Based on all of the organic certifications the team
researched, free-roaming animals of any kind are not allowed. Therefore, most certifications
require some sort of fencing around all of the crops to keep animals out. There are many dogs
roaming freely around the Khon Kaen area in general, making it difficult to comply with this
regulation. Also, it would be very expensive to put fences around all the growing plots to

keep dogs and other animals away and off of the produce.

Figure 17: Farmer from Uncertified Farm 3 Figure 18: Neighboring son’s farm next to
attempts to create a sloped barrier between her farm | Uncertified Farm 3, which uses many chemicals

and her son’s farm which uses chemicals. and pesticides to grow cassava.

In addition to the sources of water and the free-roaming animals, one of the farmers
(Uncertified Farm 3) acknowledged that her son’s neighboring farm uses chemicals to grow
cassava. Although she has attempted to avoid contamination of her crops by creating a slight
slope between the two farms, which is depicted in the images above, the proximity to her
son’s pesticide-spraying farm makes her farm not organic. This is a very large barrier in
organic certification because she would have to move the location of her entire farm, or
severely reduce the area in which she farms to be further from her son’s farm. Both of these

options are not feasible for this farmer at this time.
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While the farmers are invested in having safe farming practices, it is unfeasible to
incorporate certain elements such as fencing and changing water sources with the current
resources that these farmers have. This is the reason behind choosing to forego organic

certification in light of improving practices that are more easily modified.

4.1.4) Finding 4: Farmers are interested in adjusting their practices and

obtaining GAP certification.

Our interviews with the farmers under the Kham Koon Center revealed that there is an
overall interest in improving agricultural practices, especially because of the positive impact
it will have on their community. This popular opinion amongst the farmers can be shown by

our interview coding under the “Attitudes Towards Organic Practices” theme:

Theme 2: Attitudes toward Organic Practices

Percentage of this aspect that
Number of farmers it |was seen across the entire
Aspect of Theme pertains to theme

Non-chemical vegetables stay fresh longer/are
better quality 2 13.33%

Happy and proud to sell organic foods 7 46.67%

Organic foods support the health of the local
people 6 40.00%
Total Responses pertaining to theme 15

Table 6: The table displays the theme, attitudes toward organic practices, and the phrases that fit into this

theme from the farmer interviews.

47% of the farmers who mentioned aspects of this theme stated that they are *happy
and proud to sell organic foods’, and 40% said something along the lines of recognizing how
‘organic foods support the health of the local people'. This data displays the interviewed

farmers’ enthusiasm to grow better foods, their knowledge of the benefits of organic, and the
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effort that they are willing to put in to help their community. It seems like a good proportion
of farmers have a thorough understanding of the importance of safe farming practices and are
taking measures to maintain the quality of their produce. Although the farmers have little
knowledge about the proper storage and transportation of produce, they are able to follow

basic farming requirements.

4.2) Analytical Insight 2: It is necessary to gather information about the Good
Agricultural Practices (GAP) certification process to determine gaps in farmers’

preparedness for the process and inspection.

After determining that the focus of the project must be shifted from organic
certification to GAP certification, the team decided to gather more data about the GAP
certification processes, including the necessary documents, how to prepare for the inspection
dates, and the best alternative farming techniques to help make the process easier. The two
findings below helped the team gather all of this information to better equip the farmers to

pass the certification, and improve their overall practices.

4.2.1) Finding 5: There are alternative, safer farming techniques for farmers to

implement in their own practices to make GAP certification easier.

The farmers under the Kham Koon Center have a good amount of knowledge
pertaining to organic methods and pest control. They are making use of manure fertilizers to
neutralize the soil and herbal solutions as well as washing instead of harmful chemical
products to control pests and insects. This is shown in Table 7, where 32% of the theme
respondents stated that they use organic fertilizer, and 14% stated they wash produce and

pick out insects by hand.
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Theme 4: Practices Complying with Organic Standards

Percentage of this aspect that
Number of farmers it |was seen across the entire

Aspect of Theme pertains to theme

Manure and fermented fertilizer (dormite; cow and

chicken manure mixed with bioextract) 7 31.82%
Feed chickens/ducks with leftover vegetable, rice

bran, banana, or chicken feed 5 22.73%
Picks out insects from produce 3 13.64%
Washes vegetables before packing 3 13.64%
Some sort of recording of produces 3 13.64%
Rice ash mixed with water to prevent insects;

vinegar and alcohol mixture to prevent insects 1 4.55%
Total Responses pertaining to theme 22

Table 7: The table displays the theme, practices complying with organic standards, and the phrases that fit

into this theme from the farmer interviews.

Although farmers use some organic methods, it seems these methods could be more
widely spread, as less than half of the respondents were currently using them. However, these
natural methods are not as widespread as they could potentially be. This is where the creation
of the handbook comes into play, it will be used by the farmers to communicate organic
methods to each other because they are the ones reviewing and suggesting all of the

information inside it.

Along with farming techniques that were suggested by the farmers, methods that the
team researched and learned in interviews were included in the handbook. The major
takeaways from the interview with two members of the World Vegetable Center (Ms. Sopana
Yule, who is an entomologist, and Ms. Somchit Pruangwitayakun, who is a vegetable and
research training officer) (Appendix K) were the methods that they suggested in terms of pest
management, such as the use of vegetable grafting, trap crops, using nematodes,

biopesticides, botanical extract, and the use of Bt (Bacillus thuringiensis).

In order to properly analyze and organize the data gathered from this interview, the

team created interview color codes to categorize the information. The team broke these into
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four main categories: Pest management, Pesticide Use, Training, and Certifications. After
creating these codes based on relevant topics, the team highlighted phrases from the interview
pertaining to the codes and compiled these quotations into a list. The themes and table with

phrases pertaining to the themes are displayed in Appendix L.

From our visit to SAFETist Farm, the team obtained several insights and knowledge
from the interview with an operator of the farm, Mr. Thawatchai Sirasang. The team learned
multiple farming practices that could be adapted to use in farms under Kham Koon Center
(Appendix J). For example, the use of bio extract to prevent pests and insects, employ the use
of raised gardens to prevent the crops from the flood. The team acquired some local
knowledge such as the determination of the quality of cow manure by adding earthworms as

an indicator.

After gaining some basic information about this local knowledge and alternative
methods for pest management, the team completed further research and included these in the
handbook for the farmers. In addition, the team also included advice on the overall pesticide
use if farmers have no other option but to spray them. This included screening to select
suitable pesticides, reading and following all of the instructions on the package, and stopping

spraying the chemicals at least one to two weeks before the harvest of the crop.

4.2.2) Finding 6: Lack of preparedness for GAP inspection is a major barrier to

certification.

Given that it is not currently possible to switch to completely organic farming or apply
for PGS certification, the most optimal solution is to apply GAP standards. Therefore, an
extensive investigation of GAP was performed, which allowed the team to create a handbook
and infographics to help educate the community on GAP standards and better farming

practices. The handbook and infographics were developed in a way that the farmers can
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understand them easily. The Department of Agriculture (DOA) in Khon Kaen is typically
responsible for overseeing the day-to-day operations of the agricultural sector, including the
production of crops and vegetables. They have the most expertise and experience in this area
and are open to sharing information and providing guidance to help the team successfully
carry out the project. The team asked GAP inspection officials from the DOA in Khon Kaen,
Mr. Anat Nundee and Ms. Chuleekorn Leenonlan, questions regarding the certification
process, documents required, and how to better prepare for the inspection. The information
obtained from the interview is summarized in this section.

In terms of the certification process, the application process for certification can be
complex, especially for farmers. Therefore, it is important to follow the guidance provided by
the DOA and to submit the application to the correct location, whether it be the district, state,
or province-level department of agriculture. The guidance and the steps for the application
are also provided on their website for further information.

The GAP inspectors are also advising the farmers, mainly those who want to apply for
the certification, to prioritize the creation and maintenance of detailed traceability records.
This refers to the systematic documentation of all activities related to the farming process,
such as seed selection, planting, fertilization, pest control, and harvesting. By having accurate
and detailed traceability records, farmers can improve their chances of becoming certified
and enhance the quality and reputation of the products.

Additionally, the inspectors have notified the team that the queue for applications can
be long, so it is important to apply as soon as possible to avoid delays. By following the
advice provided by the DOA, it can be ensured that the application is processed efficiently

and the farmers will be able to obtain a GAP certificate in a timely manner.
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4.3) Analytical Insight 3: Pursuing GAP certification

4.3.1) Finding 7: There are gaps in farmers’ knowledge about the certification

process

After conducting the KAP survey, and the workshop, the team was able to identify the

main gaps in farmers’ knowledge about the GAP certification (Appendix I).

As mentioned in Figure 11, question 5 from the knowledge section says “I know how to
become GAP certified”, to which the answers varied about half and half. Therefore, some
farmers believe they do know how to become certified, and some do not. Along with this,
Figure 12 below displays question 5 from the practice sections in the survey that says “I make
a list of the pesticides | use on each crop”, to which 60% of farmers said no. This

demonstrates the farmers' lack of traceability records when farming.

5.1 know how to become GAP certified
17 responses

® Yes
® No

Figure 19: Pie chart of question 5 of KAP survey Knowledge questions, displaying question “I know how

to become GAP certified” and answers.
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5. I make a list of the pesticides | use on each crop
15 responses

® Yes
® No

Figure 20: Pie chart of question 5 of KAP survey Practices questions, displaying question “I make a list of

the pesticides I use on each crop” and answers.

After the KAP survey revealed these two main gaps in knowledge, the team was able
to better determine further gaps based on the collaborative workshop. The farmers expressed
through the discussion that the main challenges and barriers to gaining the certification are
the lack of traceability methods and preparedness for the inspection date. The team was
aware from the GAP inspection official that the products are not ready to be harvested on the
plots during the date of inspection was the main barrier to gaining certification. Therefore, the
team was prepared to consider and discuss this challenge with the farmers, to determine a
feasible solution. The finding that there are gaps in knowledge of GAP certification allowed
the team to better formulate the collaborative workshop, and determine methods to help the

farmers.

4.3.2) Finding 8: Collaboration with the community is crucial in working toward

a common goal and encouraging habit changes that will last long.

After the team discussed with the farmers about the problems regarding the

certification from the farming practices to the application submission, the team found that
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there are several challenges regarding the process. The team discussed these problems with
the farmers and suggested possible solutions. The team exchanged ideas with them and was
able to determine a suitable course of action through Participatory Action Research (PAR).

By applying these principles, the team recognized the farmers’ roles as experts and
worked together as a collective in order to come up with potential solutions. The team
acknowledged that any aspect of our project developed without their input would
significantly limit its efficacy. Additionally, it would be ethically wrong to conduct research
on behalf of a group of people without their involvement. Based on our first four findings, the
team created infographics and an informative handbook to aid in our overarching goal of
improving community health. Rather than distribute these to the farmers immediately upon
completion, the team facilitated an open conversation with them during a workshop that the
team held during a scheduled monthly meeting at the Ubonrat hospital. The team received
feedback on the content and formatting of both and later utilized this to produce final drafts
and ensure these deliverables are useful for the farmers and the community. For example,
though literacy is not a challenge for any of the farmers the team interacted with, many of
them had difficulties reading the font size selected and were informed that it should be
increased.

In the discussion, another common issue that most farmers faced were the absence of
farmers on the inspection day, and the produce was not ready for inspection. Additionally,
dogs, chickens, and ducks were walking around the farm which the team suggested that they
should keep in their houses or fences. However, the main significant problem was that
farmers were not keeping traceability records and did not know how to record the activities
on the farm. The team purposed the solution by creating a traceability record sheet and
ensuring that the farmers would be able to fill out the sheet by themselves. Moreover, the

traceability record requires photographs of each farming activity in order for the certificate
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application to be done completely. As a result, the team along with Dr. Tantip
Thamrongvarangoon created a group in the LINE application with all the farmers to be able
to trace their agricultural practices such as when they should plant their crops and be prepared
for the inspection and can keep the photographs of their crops and activities that are needed
for traceability records, certification, and future inspection. In addition, the team and Dr.
Tantip Thamrongvarangoon can use this communication channel to inform and update the
information related, and discuss the problem in the future. Despite other factors, all of these
could result in obtaining the certification, and the farmers would be prepared for the GAP

inspection.
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5. Conclusion

When the team arrived at the Kham Koon Center, Khon Kaen, for the first time, Dr.
Tantip Thamrongvarangoon, one of the founders of SCDF and Kham Koon Center,
introduced us to Mr. Martin Wheeler, a farmer who moved from London to Khon Kaen
Province to pursue a career in agriculture a number of years ago (Appendix B). Since then, he
had witnessed friends and peers grow sick and die from chronic exposure to pesticides. He
spoke of communities plagued by illness due to continuous contact with these harmful
chemicals, which are ever-present in the food, water, and air. Hearing these stories, the team
discovered that the prolonged misuse of pesticides posed the biggest threat to the health of
the community, not the lack of strictly organic practices and standards. Moreover, it became
extremely apparent why change is necessary: for the sake of the well-being of the farmers,
their families, and all the community members.

Rather than focus on the acquisition of an organic label, our team decided to move
towards implementing Good Agricultural Practices (GAP) standards, as these proved to be a
better fit for the community’s resources and market. After working in collaboration with the
farmers, the team learned that they were interested in and willing to use GAP farming
techniques and that the lack of education about how to obtain the GAP certification was the
real barrier. Our goal shifted from organic certification to the overall improvement of and
education about farming practices and safer use of pesticides to ensure the future health of
this community.

With this in mind, the team focused on helping the nine uncertified farm plots apply
for certification according to the GAP standards, as well as supporting and working with the
farmers to improve their practices for the benefit of public health. Through interviews with

the SAFETist farm, the World Vegetable Center, and GAP inspection officials, as well as an
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extensive literature review, the team was able to create educational infographics and a
handbook about the GAP certification process and safer farming techniques.

In addition to showcasing these materials, the team held a collaborative workshop for
the farmers in which participants had a productive discussion about GAP standards and
emphasized the importance of traceability to prepare for a GAP inspection. Through the
combined efforts of the team and the farmers throughout the workshop, the team gained
important feedback about the effectiveness of our traceability record sheet, infographics, and
handbook, as well as the opportunity to guide participants in applying for a GAP certification.
The materials developed are designed to be educational materials suited for, not only the
current farmers under the Kham Koon Center but also the entire community and future
farmers who might join the Kham Koon Center.

The collaboration that took place during the workshop allowed the team to develop a
deeper connection with the farmers, helping us understand the farmers’ core challenges in
practicing GAP and obtaining certifications, along with how we can collaborate to best
improve the community. Through the dedication of the farmers under the Kham Koon
Center, proper pesticide usage techniques and GAP farming strategies will protect the local

welfare, preventing illness at its roots.

5.1) Recommendations

This section contains a summary of the components of the team’s recommendation to
the Kham Koon Center community for the continuation of Good Agricultural Practices
(GAP) and the safer use of pesticides. To address public welfare, the team devised the
following: the team recommends that the materials that the team created serve as a
foundation to establish a Community of Practice (CoP) within the Kham Koon Center
in order to continue the improvement of community health. This overarching

recommendation is devised of the following sections:
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1. Decrease the amount of pesticide misuse and incorporate safer agricultural

practices at local farms

The misuse and overuse of pesticides are harmful to the health of the community, but
it is not feasible for the farms to discontinue using them altogether. For this reason, the team
suggests that the Kham Koon Center implore farmers to practice proper pesticide application
and handling. Aided by the philosophies of GAP, emphasizing the significance of these
methods will lay the grounds for safer agriculture. The infographics and handbook developed
serve as visual and written outlines that farmers can follow to improve the quality of their
agricultural techniques, and should be utilized in this effort. Additionally, workshops, such as
the one provided by the team assisted with, will vitalize this move towards decreased

pesticide misuse, and the team recommends that these continue to be held.

2. Maintain support and encouragement from the Kham Koon Center to assist the
farmers striving for GAP certification.

Unlike the rigidity of organic standards, GAP certification is attainable for these
farms, and working towards earning this certification necessitates that farmers exercise safe
agricultural practices, thereby protecting community health. Through continued support from
the Kham Koon Center, farmers will possess the knowledge and motivation to pass the

certification successfully.

3. The ongoing promotion of GAP through community outreach and distribution of
educational materials to other farmers.
The most effective tool to create change for the betterment of society is education. To
ensure the longevity of our efforts, the materials provided by the team should be shared with

both current farmers and younger generations. For this reason, we recommend that the Kham
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Koon Center work together with the farmers to deliver and explain the handbook to them,
encouraging them to implement the practices in their farms and pass on what they learn to
future farmers.

Furthermore, the team considered various training sessions the center can host at its
monthly meetings, such as Integrated Pest Management (IPM), vegetable grafting, pesticide
handling, and education about the GAP certification process. The team believes that these
training sessions are useful for farmers to achieve sustainable and long-term goals. The team
recommend that the sponsor and the Kham Koon Center continue to encourage participating
farmers to learn more about how to use organic methods, as well as how to become

organically certified.

5.2) Limitations

Although the team was able to lay the foundation for a Community of Practice (CoP)
and create materials to help farmers apply for GAP certification, our project is limited by its
specificity to the farms under the Kham Koon Center; the results of our project are catered to
this small sample population. The handbook and other materials were developed to be used in
Kham Koon, and are designed to address the situation and concerns of that community.
Therefore, our deliverables may not be applicable for the improvement of agricultural
practices elsewhere. Additional research would be necessary to determine if other areas could
benefit from these same materials. A couple of the factors that should be considered when
deciding this include: current community knowledge, available resources, and the amount of
farmers in the region who use pesticides. For example, in a community such as ours, it is
more difficult to obtain uncontaminated water for use on crops, barring farms from organic
certification. However, in another community where this is not an issue, becoming certified

by organic standards, such as PGS, might be more achievable and suitable.
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5.3) Further Research
The Future of Farming and GAP

In order for our project to have an ongoing, positive impact on the health of the
community, it is important that younger generations entering the agricultural field also
continue upholding GAP standards. The hope is that younger generations will be the future of
agriculture, since their enhanced education can bring about new technologies to increase
production. However, there is disinterest among the youth of Thailand in regards to partaking
in the farming sector and related agricultural practices, posing a threat to the future of
Thailand’s farming (Roitner-Schobesberger, 2008). In order for the proper use of pesticides
to continue, it is crucial for the young generations to become more engaged and aware of this
prevalent health issue. Therefore, an interesting research project in the future would be
investigating how to mobilize and engage the youth in Thailand’s farming sector and the

proper use of pesticides.

PGS Certification for the Future

The team determined that fully organic certification was simply not feasible for the
Kham Koon Farming community at this time due to significant barriers. Although the team
collaborated with these farmers to apply for the more suitable GAP certification, the team do
not want to abandon the potential for eventually obtaining PGS certification. PGS
certification, as mentioned in the background section, requires chemical-free production, and
every aspect must be completely organic. This may not be feasible for immediate
implementation, but the team has included some basic steps on how to apply for PGS
certification and its requirements in the handbook so that, in the future, farmers who wish to
change their plots to purely organic will have the necessary information on how to do so.

Changing the practices of the farmers to be completely organic and fit the standards of PGS
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would be a very difficult and long process, and would require extending the duration of the
project beyond two months. Furthermore, convincing and educating the farmers will be a
challenging step, as farmers mentioned that completely stopping the use of chemicals would
be difficult. Nevertheless, it would greatly improve community health because of the
complete elimination of pesticides. Based on the work done concerning PGS in other small,
rural communities throughout Asia, it is possible to motivate a group of farmers to apply for
this kind of certification together. The team proposes that assisting farmers in adjusting their
practices to include less or no chemicals and register for PGS certification could be another

possible project to continue the one the team has completed.

In summary, although many believe the official organic label is crucial to the health
and well-being of society, and for consumers’ access to healthy foods, the team concluded
that this certification alone does not guarantee or equate to good health. As opposed to simply
imposing standards based on those employed by the farmers of other areas, choosing a
certification that is feasible and suitable for a certain community is far more challenging, but
also far more rewarding. By identifying standards that are achievable for the Kham Koon
Center community, the team brought the people of this region a step closer to healthier and
happier livelihoods through the improvement of the foods that are consumed and the
surrounding environment. The team also empowered the farmers who directly control human
health to work together for the betterment of their own community. The team recognized that
collaboration with a community, rather than research conducted without their involvement, is

much more effective in producing a long-lasting impact and sustainable results.
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Appendix A - Sponsor Description

Overview of the history and the mission of the sponsoring organization

The Sustainable Community Development Foundation (SCDF) (2022), Khon Kaen, is
a non-profit organization focused on tackling social, economic, and environmental issues that
impact health through means of community building. In 1995, the founders of the Sustainable
Community Development Foundation Khon Kaen, Dr. Apisit Thamrongvarangoon MD. and
Dr. Tantip Thamrongvarangoon MD., recognized the deforestation and infertile soil from
long monoculture cash crop farming in Northeastern Thailand. This region is considered the
poorest, along with having the hottest and driest climate in Thailand. Furthermore, as a
person who works in the medical field, the doctors started to observe the progressive
deterioration of villagers’ health and quality of life in this area. The number of patients in the
hospital was also continuously increasing due to a variety of health issues. As a result, they
established a non-governmental organization, SCDF, in order to eliminate the root of the
health problems in this area at the social, economic and environmental levels. They also
wanted to empower people within the community to be self-sufficient and achieve a good
quality of life.

They achieve these goals with a variety of approaches, such as connecting peers that
can help each other and creating workshops that empower individuals to meet as a
community to discuss their issues. Through the aforementioned forward thinking and
research, SCDF strives to bring an “ideological shift” to Northeastern Thailand.

Over the years, this establishment has evolved into an educational center for local
learning such as traditional medicine, integrated farming, reforestation and conservation,
women’s network, HIV/AIDS community, and other self-help methods that encourage

members to be proactive about their health and environment. They have grown to be a
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completely self-sustainable farm, selling abundant organic fruits and vegetables to a variety
of locations.

One of the institutions they sell to is the Ubonrat Community Hospital, which
provides funding to the SCDF. The hospital’s mission is to provide holistic and integrated
services that cater to “the heart of human beings” through a system that meets professional
standards. They strive to develop their personnel and promote teamwork while creating a
strong sense of community. Employing “H2S5” values, which include humanization,
happiness, safety, standards, satisfaction, sufficient economy, and sustainability, the
hospital’s actions are always carried out with the community in mind.

The relationship between the hospital and the SCDF has proven to be beneficial to the
foundation, farms, and hospitals. Some of the disabled patients from the hospital have been
employed on the Kham Koon Farms, while these farms sell fresh produce to the hospital
kitchen. While advantageous, this partnership has not been able to provide the hospital with
enough produce. Therefore, Dr. Tantip decided to invite neighboring farmers in the Khon
Kaen area to sell their products to the hospital kitchen. By doing this, these farmers have been
able to increase their profits, while the hospital has simultaneously been able to provide safe
and sufficient food to the patients and community. This organization strives to improve and
serves as a typical example of how sustainable practices can greatly impact an entire

community

Challenges to your sponsor’s ability to accomplish its mission and the proposed project
and the importance of the proposed project to the sponsoring organization.

Despite executing many missions and projects, there are some challenges the sponsor
has encountered in accomplishing her goal. One of the main challenges the sponsor faced for

the proposed project is the lack of knowledge amongst the farmers regarding the process of
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obtaining organic certification and the safe and appropriate use of chemicals. Currently,
chemical fertilizers and pesticides are very popular amongst the farming community,
especially in Thailand, since it is more convenient and cheaper. Apart from the benefit of
using chemicals, the farmers are unaware of the danger and unable to afford safer methods to
prevent pests and insects. Therefore, to improve community health, education will play an
important role in achieving a better understanding and awareness of safe practices.

The importance of the project to the sponsoring organization is to provide knowledge
about the certification process, and regulation for organic products and promote community

health by spreading awareness of Good Agricultural Practices and safer consumption.
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Appendix B - Initial Meeting with the founder of the Kham Koon Center,

Dr. Tantip Thamrongvarangoon

When: Thursday, January 12th, 2023, 3:50 PM

Researchers: Napatsorn Chadanuntakul, Pakkarin Putpongphaew, Yavitha Siri-u-vithtaya,
Surangkana Srichantamit, Sophia Islam, Sophia Mularoni, Theresa Rosato, & Joelis Velez
Diaz

Other Participants: Dr. Tantip Thamrongvarangoon, Aj., Mr. Martin Wheeler

Agenda:
1. Team Introduction
2. Team discussion about Sponsor goals and current mission of Kham Koon Center
3. Team meets Mr. Martin Wheeler

4. Discussion about objectives of project

Below is a summary of notes taken during the initial visit with one of the founder of
SCDF, Dr. Tantip Thamrongvarangoon, and her colleague, Mr. Martin Wheeler. The team
had questions as a guide for the meeting, but it was more of a discussion to learn more about

the Kham Koon Center and grasp the sponsor’s goals.

The major takeaways from the discussion with Dr. Tantip Thamrongvarangoon:
About the Center:
e The Kham Koon Center is a 29 year old learning center for handicapped people to
learn about agriculture, gardening, and planting

e There are 49 handicapped workers a part of the center
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The center has a partnership with the Ubonrat Hospital to employ some of the
handicapped or disabled people looking for work

Some of the handicapped people work in the hospital kitchen, some work as doctor’s
assistants, and some help to record the stock of the Kham Koon Center’s shelves
when they collect produce from farmers.

Ramathibodi Foundation is a medical school in Bangkok that helps provide funding to
the hospital and helps with the cost of transporting vegetables

Each farmer that is a part of the Kham Koon Center receives 1000 Thai Baht a month
(250 Thai Baht a week)

At one point, the center tried to implement a digitized traceability system using
barcodes, but it was too complicated. Instead, they decided to use colors to indicate
the days of the week, and also record the name of the vegetable, name of the farmer
who grew it, and the price they will sell it at.

The center wants to expand their market, but they do not have the capacity right now.
In the future, they want to sell to Ramathibodi, but there is a large transportation cost

from Khon Kaen to Bangkok, so it is not feasible right now

About the Problem:

The Ubonrat Hospital has been finding traces of cholinesterase-inhibitors in patients’
blood, which is presumed to be from pesticide use

There is a blood test that is positive for chemical ant killer chalk powder to repel
termites

The hospital is trying to explore the cause of the chemicals in patients’ blood
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e The hospital and center believes that good health comes from good food and behavior,
and they have a slogan: “you have to build your own health and fix it first at the root,
so you do not have to fix it at the end”

e There is a group of selected farmers the team are working with that are willing to
change their habits and join the GAP initiative

e Other farmers setting an example and changing their practices helps influence other
farmers to follow

e Farmers in the center often use insecticides on the cows because they have fleas and
bugs

e \When trying to certify a vegetable plot, the farmer must have the plant growing on the
farm at the time of the inspection. If the plant is not producing at the time of the
inspection, they must make a new inspection appointment date.

e The organic certification they are aiming for lasts for 2 years

e GAP is Good Agricultural Practice, and this is what the center is currently looking
into obtaining for the farmers

e An infographic or video for the farmers might be helpful to create

o What to include: how the team are using GAP and not organic, what is GAP,
how can farmers achieve GAP, inform them about why the hospital and center

partnership is so important and beneficial

The major takeaways from the discussion with Mr. Martin Wheeler:
e Trust in the products is not an issue in this community because it is a small area and
people already know what the farmers are doing. There is already an implicit trust in
Thailand among the communities

e The issue is with traceability and accountability
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There are chemicals in people’s blood

There is very little organic farming in this region

There need to be alternative ways to solve health problems other than just giving
people drugs

The main point is to improve the health of the community

Some farmers have an issue getting regular and sufficient income from their farms
Restrictions for certification are very stringent for farmers and the Northeastern part
of Thailand is trying to provide a way to educate people about the certification in the
right way. These restrictions include everything from water to seeds to the distance of
the farms to the roads

People are not aware of how to use pesticides and chemicals safely

Main Objectives Based on Discussion with Dr. Tantip:

Identify what is happening in the community and the types of chemicals used in the
farms
Try to figure out how to help the farms become GAP certified

Find the best methods for educating the community about GAP and safer pesticide

use
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Appendix C - Hospital Consumer Survey

Exclusion Criteria: The study will exclude any children, senior citizens, or disabled persons

who do not purchase their own groceries.

Risk Mitigation: Subjects may skip any question they do not wish to answer and/or may

withdraw consent from the study at any time without repercussion. Confidentiality risk

mitigation will be addressed in the IRB application.

Statistics: The team plans to analyze the data collected to gain a better understanding of Thai
consumers’ attitudes toward and perceptions of organic foods. This may include graphics,

statistics, or charts to better display the data.

Listed below are the survey questions:

Survey for Consumers in Hospital

1. How old are you? (Check one answer)
0 18-24 years old
0 25-30 years old
0 30-40 years old
0 40-50 years old
0 50-65 years old
o Over 65 years old
2. What is your gender? (Check one answer)
o Male
o Female

o0 Prefer not to say
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3. Do you buy your own groceries? (Check one answer)
o Yes
o No
4. How often do you buy organic foods? (Check one answer)
0 Never
o Rarely
0 Sometimes
o Always
5. About what percentage of the groceries you currently buy are organic? (Check one
answer)
o0 0-25% organic
0 26-50% organic
0 51-75% organic
0 76-100% organic
6. What level of knowledge do you have of organic foods? (Check one answer)
o0 1 (very little knowledge)
o 2
o 3

o 4

@]

5 (very high knowledge)



7. What level of knowledge do you have of the PGS organic certification label?

o 1 (very little knowledge)

o 3 W

Participatory Guarantee System

- ORGANIC

0 5 (very high knowledge)

8. What level of trust do you have in organic food labels?
(Check one answer)
0 1 (very little)
o 2
o 3
o 4
o0 5 (very high)
9. How interested would you be in gaining more knowledge about organic food? (check
one answer)
0 1 (no interest)
o 2
o 3
o 4
0 5 (very interested)
10. How much influence does trust in organic labels have on your decision to buy organic
foods? (check one answer)
o 1 (little influence)
o 2

o 3
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(0]

(0]

4

5 (very large influence)

11. How much more expensive per kilo are organic foods than nonorganic foods in

Thailand usually? (check one answer)

o

0-37 baht more expensive

37-185 baht more expensive

186-370 baht more expensive

371-555 baht more expensive

555-740 baht more expensive

More than 740 baht

12. Are organic foods accessible to you? (check one answer)

o

(0}

Yes

No

13. Are you willing to pay more for organic foods? (check one answer)

o

o

Yes

No

14. What kind of produce would you prefer to buy organic over non-organic? (check all

that apply)

(0}

o

Fruits (mango, banana, tomatoes, avocados, etc.)

Vegetables (leafy greens, cabbage, potato, cucumber, spinach, etc.)
Meats (chicken, beef, pork, etc.)

Legumes (tofu, chickpeas, beans, peas, etc.)

Grains (wheat, rice, oats, etc.)

Other (please list):
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Translated Survey (Thai):

wuudauniuaNNAniutaIud TnafivAudl1aasunila

YaaugIndauniuAIuAaiUYaINUS TnARUN T ) sznaun1saiiua U

A1aun1sNIuTA59N15 IQPISSP 5 aavniaiaialidscend ausinandidns aWiasnsal

NUIIMERY Mvilnvinu lddzainlanacnauaAininuivdia vinudiuisadudaiueg la

Ay aNNaL1NLONAIVANAIINNNTATINITIVAY

1. wwd (ngautdantinavaiaiien)

o lidavnissey

2. aNatguaIviInu (N daniieNdaliian)

o 18-24
o 25-30
o 30-40
0 40-50

o0 50-65

0 AN 651

3. Viugannnzaltunaintadnialu
o ‘l«f

o il

86



4. nudaduAraasunilataaiiayila (ngauidaninavaiaifian)

o A

0 uugass
o Huyrady
0 iaundy

0 NNASININLNAIA

5. FuArnvinuda o fagtiuiiluiudtaasuniiaiidasifud ngauildandanasenuvinu

uIngn (NFauItdantieNtialfen)

o 0-25%
0 26-50%
0 51-75%

0 76-100%

6. vinuliaugauduAlnasuniauniediln (ngoutdaniiavdalfian)

o 1 (¥aau1n)

o 2

o 3 (dunav)

o 4

]
al

o 5 (u1nngn)

7. vinulianlivlalussiSusasdumaasuniiauindaaiaels (ngauitdantine

qaLfe)
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o 1 (dasun)

o 3 (duna)

o 5 (Wniign)
. IUSINATITUTANINEATAUNDLLLTFIUIINA NG5 U PGS (Participatory

Organic Guarantee System) unniieNla (ngautdantiendatéian)

o 1 (dasun)

o 2 I TCIF‘lF
wﬁ.ﬁ
o 3 (dwunan) Participatory Guarantee Sys!em

. ORGANIC

o 5 (mm'/’iejm)

. as15usavAumaasiniiadunasianisidangaduAtiuquiniiedile (ngauitdan
WNeTaLAe)

o 1 (dwwaraauin)

o 3 (dunav)

o 5 (d\mamnﬁam)



10. inudulanazlasuanusinuiauifainuatigsaasiniinuindaainaela (ngoun
WRantitevdiaiien)

o 1 (luaula)

o 2

o 3 (dunav)

o 4

]
al

o 5 (dulauniign)

11. ludszndng anvinsaasuniiasaiTansuiisiauneninanisi llagaiuisaas

unttanniaele (ngeundantinavdiaifiend)
0 uwinid1 0-37 um
0 LWINI1 37-185 un
0 LwWiN91 186-370 un
0 wwvnI1 371-555 un
0 WwwnI1 555-740 un

0 WWIN1NNI1 740 un

12. inudinnsarigaainisaasiuniia i laana luuda’lu

o @
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o lild
13. inudufnasdaninisaasunilalusiangedunia i

uh

[nad)

(0]

-3
ho))]

o Lidu
14. fudriialanvinulinazidandaduluuiudiaasuniia (ngauidannndanie)
o wa'ldl (uxai2v, na2e, nzidiand, az11A1 1R, due)

o wn (Rnludien, neuadld, durdy, uwavnin, dnau, au9)

o Lladad (1a, lilad, vy, duq)

(@]
=

#nIeNANI (1614, D2an’lA, a2, AIFULe1, ue)

0 SouWY (11M2818, 11d1s, 912180, du)

o] Su(ﬂimﬁ:u):

NWNFUVDVDUWIEAUNNVIUNFAELIAWIVINLLUFED LA



Appendix D - Hospital Consumer Survey Answers

What is your gender?
45 responses

@ Male
® Female
@ Prefer not to say

How old are you? (Check one answer)
45 responses

@ 18-24 years old
@ 25-30 years old
@ 30-40 years old
@ 40-50 years old
@ 50-65 years old
@ Over 65 years old

Do you buy your own groceries?
45 responses

® Yes
® No
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How often do you buy organic foods?
45 responses

® Never

@ Rarely

@ Sometime
@ Often

@ Always

About what percentage of the groceries you currently buy are organic?

45 responses

What level of knowledge do you have of organic foods?
45 responses

@ 0-25% arganic
@ 26-50% organic
) 51-75% organic
@ 76-100% organic

@ 1 (very little knowledge)
®:
®3
o4
@ 5 (very high knowledge)
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What level of knowledge do you have of the PGS organic certification label?
45 responses

@ 1 (very little knowledge)
9?2
03
@4
@ 5 (very high knowledge)

What level of trust do you have in organic food labels?
45 responses

@ 1 (very little)
92
o3
94
@ 5 (very high)

How interested would you be in gaining more knowledge about organic food?
45 responses

® 1 (no interest)
92

@3

@4

@ 5 (very interested)
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How much influence does trust in organic labels have on your decision to buy organic foods?
45 responses

@ 1 (little influence)

o2

©3

04

@ 5 (very large influence)

10.

How much more expensive per kilo are organic foods than nonorganic foods in Thailand usually?

45 responses

@ 0-37 baht more expensive

@ 37-185 baht more expensive
@ 186-370 baht more expensive
@ 371-555 baht more expensive
@ 555-740 baht more expensive
@ More than 740 baht

11.

Are organic foods accessible to you?
45 responses

® Yes
® No

12.
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13.

14.

Are you willing to pay more for organic foods?
45 responses

® Yes
® No

What kind of produce would you prefer to buy organic over non-organic?
45 responses

Fruits (mango, banana,

6 (13.3%
tomatoes, avocados, etc.) ( )

Vegetables (leafy greens,
cabbage, potato, cucumber, spi...

Meats (chicken, beef, pork, etc.)

Legumes (tofu, chickpeas, beans,

- 0,
peas, etc.) 7 (15.6%)

Grains (wheat, rice, oats, etc.) -8 (17.8%)

0 5 10

15

15 (33.3%)
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Appendix E - Farmer Observation Notes

Categorize questions into
these topics: General
Condition: seeds, soil and
water; Natural resource
management; Minerals and
quality of soil; Pesticides
and Plant disease; Actions
taken to avoid
contamination; Livestock;
Product management,
storage, and transportation;
Employees; Marketing

Farm: Observation Note

Actions Taken to Avoid Contamination

Proximity to water or soil
contaminating sources

Proximity to other, non-
organic farms

Livestock, Poultry, and Fish

Treat the livestock well
(maintain them on cement
floor overtime is prohibited)

Provide corral with a dry
floor for livestock

Maintain the chicken in the
cage is prohibited

Pig pit must has area of
more than 1.5 square meters
per pig or equal during
fattening stage

Sufficient room for chickens
to move around

Feed is organic
Feed is not organic
Products management storage and transportation
Food handling/storage How is the food prepared to
methods go into the market/hospital?
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Is the produce cleaned?

Do you record all the
production processes?
species and quantity?
harvesting, packaging and
distributing day?

Where do the production
processes(packaging and
storage) take place?

Is the production process
done in a clean condition?

Are the packing and
handling methods
organized?

Are the products labeled
with a bar code?

Packaged in paper
Packaged in plastic
Gloves used

Station for packaging and
storage is clean

Station for packaging and
storage is kept at the right
temperature

Number of employees in the
field (note time of day)

Number of crops being
grown on this plot

Irrigation
Farming Machinery
Plot Size (estimation)

Drainage System

Employees

General Conditions

How clean is the food? How
is it cleaned? Is it thorough?

Exclude from rats, insects,
chemicals

Note how the products are
labeled and what is on the
label? (barcode, sticker, etc.)
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Grow green manure

Crop rotation

Cover crop

Supplemental Fertilization

Intercropping and
Companion Planting

Farm manure

Compost

Outsource manure

Rehabilitate the soil

Mulching

Soil preparation

Minerals and Quality of Soil

Green manure enhances the
fertility, are plants that aren't
produced for sale but for
their advantages in the
growth of succeeding cash
crops. (thisis
interchangeable with cover
crop)

method of producing several
crops on the same area in
repeated succession

protect the soil against
erosion

Nitrogen is added when the
plants are weak due to a
nitrogen deficiency and
creates biological diversity
that stops pests

Decomposed plants and
animals, or excreta from
human and animal,
administered to the soil

What is the compost made
out of? How is it applied?

The compost is brought from
somewhere else thus there is
a middleman, you can't be
sure of what chemicals and
toxins it might have which
can be damaging to the farm

The ground needs to be
covered by something to
keep the dirt and other
materials from being
affected
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Use a farm waste as a
manure

Microorganisms from
organic or natural
fermentation

Crop rotation

Leave the space between for
each tillage

Intercropping and
Companion Planting

Biological Pest Control

Sanitation

Biorational Pesticides

Buffers and Barriers

Durable species

Plant scent

Pesticides and Plant Disease

is usually done by
mechanical agitation. note:
tillage affects the soil
negatively

Planting different kinds of
plants together will help
them all grow better

Use of a beneficial organism
to get rid or avoid pests

can involve different things,
like removing trash or crop
residue, burning things, or
plowing through plants to
destroy any potential hiding
places for pests or plant
diseases. Another way to do
sanitation is to clean up
weed seeds that have been
left on equipment before
using it again, and also to
sterilize tools before using
them

Includes from botanical,
microbial, to minerals and
synthetics. If any pesticide is
used look for the specific
name and brand of it,
because not all of these are
approved for organic.

Usually used if there is a risk
of contamination
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Plant
Light
Others
Fertilizers
Frequency of usage
Type of fertilizer
Used on all the plants

Different type depending the
plant

Categorize questions into
these topics: General
Condition: seeds, soil and
water; Natural resource
management; Minerals and
quality of soil; Pesticides
and Plant disease; Actions
taken to avoid
contamination; Livestock;
Product management,
storage, and transportation;
Employees; Marketing

Farm: Previously Certified Farm

Actions Taken to Avoid Contamination
Livestock, Poultry, and Fish

Treat the livestock well dog (Kiki), preventing from
(maintain them on cement  official organic certification
floor overtime is prohibited) (2 yrs since last certification)

chickens are kept in cage but
very open and spacious,
around 10 chickens

Maintain the chicken in the
cage is prohibited

Sufficient room for chickens
to move around
Product management, storage and transportation

can eat with cleaning How clean is the food? How

Is the produce cleaned? .. .
P because they do not use is it cleaned? Is it thorough?

100



pesticides, natural fertilizers
Employees

3 (grandmother, grandfather,
Number of employees in the son), land belongs to mother
field (note time of day) which is typical for area for
women to own land

General Conditions

sugar cane, rice, vegetables,
dates (expensive), coconut
trees (3 years old), beans,
winter melon, chickens,
COWS

Number of crops being
grown on this plot

use water droplet system
with black pipes, they have
their own water tank so it's

Irrigation
g not hard to water the plants
and have enough, water
comes from underground
Plot Size (estimation) 41 rye

Minerals and Quality of Soil

based upon market ex. price  method of producing several
of dates went up so cleared crops on the same area in
cassava plots to plant dates, repeated succession

have coconuts too but gave

water to dates and kept from

coconuts to promote the

growth of more expensive

date

Crop rotation

Decomposed plants and
animals, or excreta from
human and animal,
administered to the soil

Farm manure manure, natural fertilizer

yes, they dry out the soil
Rehabilitate the soil after each planting to make
sure pets are gone

fermented rice powder
naturally built no chemicals,
poured over soil to help it,
soil is dried first before new

Soil preparation
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plants are planted, if not
dried out they will get pests

Pesticides and Plant Disease

can involve different things,
like removing the trash or
crop residue, burning things,
or plowing through plants to
destroy any potential hiding
places for pests or plant
Sanitation diseases. Another way to do
sanitation is to clean up
weed seeds that have been
crops appear very green and left on equipment before

organized, some trash using it again, and also to
around the plot but noton  sterilize tools before using
where crops are grown them

Plant scent can smell eggplant flowers

if leaves are all green it
means they have chemicals,
if not all green does not

Plant contain chemicals - their
plants are not perfect and
green because they do not
use chemicals

Light lots of

automatic water bottle to

Others
reduce work

Fertilizers

use animal manure (cows

Type of fertilizer and pigs)

certification expired 1-2
PGS years ago

Categorize questions into

Farm: Uncertified 1 these topics: General
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Condition: seeds, soil and
water; Natural resource
management; Minerals and
quality of soil; Pesticides
and Plant disease; Actions
taken to avoid
contamination; Livestock;
Product management,
storage, and transportation;
Employees; Marketing

Actions Taken to Avoid Contamination
Livestock, Poultry, and Fish

Treat the livestock well
(maintain them on cement
floor overtime is prohibited)

5 buffalo - far away from
crops

Products management storage and transportation
Employees

Number of employees in the 2 women on the farm at
field (note time of day) 11:48am

General Conditions

blue tube running through
some of the trees for water,
cement tub in center with
water and hose coming out,
6 large cement tubs (one
broken) unsure if filled with
water; has black rubber
material that she puts
between the plants and it can
release water to them

Irrigation

Minerals and Quality of Soil

Microorganisms from spider webs on ground like
organic or natural on other farm - healthy no
fermentation chemicals

Pesticides and Plant Disease

Planting different kinds of
plants together that will help
mostly mono-cropping them all grow better

Intercropping and
Companion Planting

Biological Pest Control problems with moles, but Use of a beneficial organism
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Buffers and Barriers

Plant

Weeds

Others

Used on all the plants

health of plants

moles die and become to get rid or avoid pests
fertilizer

lime trees in cement pots to  Usually used if there is a risk
separate roots, leafy greens  of contamination

separated by a couple of feet

between seeds with a small

hole dug for it, bamboo trees

about 5 feet apart

lots of bamboo trees, 4 rows
of leafy greens, rows of like
trees, lots of rows of corn -
looks healthy lots of ears
growing , many rows of
pumpkin

lime trees have cement pots
around them to prevent
weeds from stealing
nutrients

hay at the bottom of some of
the leafy greens and bamboo
trees, some black plastic
bags over bamboo trees

Fertilizers

appears to be fertilizer under
the bamboo trees

most plants look healthy,
some rows do not look
healthy, plot of banana
plants infected with mold
because of cow manure;
some potted plants look
dead, some dead corn, also a
lot of healthy lime trees and
coconut trees, lots of
pumpkins and corn growing
and bamboo

Farm:

Uncertified Farm 2 Categorize questions into
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these topics: General

Condition: seeds, soil and
water; Natural resource
management; Minerals and
quality of soil; Pesticides
and Plant disease; Actions

taken to avoid

contamination; Livestock;

Product management,

storage, and transportation;

Employees; Marketing

Actions Taken to Avoid Contamination

Proximity to water or soil
contaminating sources

Treat the livestock well
(maintain them on cement
floor overtime is prohibited)

pond on farm

Livestock, Poultry, and Fish

have dogs

Products management storage and transportation

Are the products labeled
with a barcode?

Number of employees in the
field (note time of day)

Irrigation

Farming Machinery

Plot Size (estimation)

Farm manure

labeled by putting the Note how the products are

package of the seed nextto labeled and what is on the

the plot label? (barcode, sticker, etc.)
Employees

none (10am), just the owner
(woman) the team are
interviewing, she works here
along

General Conditions

hose running throughout
plots, one large blue tank for
water, appear to have water
from roof also running into
the bin

hang water bottle with
chemicals inside for insects

pretty small, planning to
expand

Minerals and Quality of Soil

appear to use manure on Decomposed plants and
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Intercropping and
Companion Planting

Sanitation

Buffers and Barriers

Plant scent

Plant

Light

some of the plants animals, or excreta from
human and animal,
administered to the soil

Pesticides and Plant Disease

Planting different kinds of
intercropping - banana and  plants together that will help
coconuts with row of chilis  them all grow better

can involve different things,
like removing trash or crop
residue, burning things, or
plowing through plants to
destroy any potential hiding
places for pests or plant
diseases. Another way to do
sanitation is to clean up
weed seeds that have been
some trash around but not left on equipment before
directly on plots, pretty clean using it again, and also to
for the most part, some stray sterilize tools before using
sticks around them

no clear barriers but plots are Usually used if there is a risk
separated by dirt, lime trees of contamination

kept in cement pots; there

could be ants and insects that

would eat the root of the

lime plants so they put it in

the pots

no apparent scent, no bad
scent either

coconut and banana trees
throughout farm, many lime
trees in plots, many chilis,
leafy vegetables, 2-3 papaya
trees, 1-2 green onion beds,
row of mango trees, possible
a bed of dill?

sometimes put tarps to block
the sun for freshly planted
crops, otherwise fully
exposed to sun, also using
dead palm leaves to shade
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baby plants

plants appear to be
Others organized well and separated
for the most part into plots

Fertilizers

clumps of manure under

Type of fertilizer some chili plants?

some weeds are visible
might have to have a
different weeding method,
but might not be affecting
crops. Lime trees have
cement planters around them
to prevent weeds from
weeds taking nutrients

plants appear to be healthy,

plants that are growing fruit

- limes, bananas, papaya,

mango, chilis; spiderwebs

scattered around mean that it

is healthy because they do
overall plant health not use chemicals

spiderweb-like things
pests throughout the ground

Categorize questions into
these topics: General
Condition: seeds, soil and
water; Natural resource
management; Minerals and
quality of soil; Pesticides
and Plant disease; Actions
taken to avoid
contamination; Livestock;
Product management,
storage, and transportation;
Employees; Marketing

Farm: Uncertified Farm 3
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Actions Taken to Avoid Contamination

Proximity to water or soil nearby pond, small and
contaminating sources green

sons nonorganic cassava
farm that uses chemicals is
right next to her farm, very
close to where she harvests
the bananas; tried to slope it
and have a separation
between the farms

Proximity to other, non-
organic farms

Livestock, Poultry, and Fish

about 20 chickens in small
cage, 2-3 roosters separated
in another cage - cages are
smaller than other farms,
chickens can still move a
little but not much; there is
another large cage but no
chickens inside

Treat the livestock well
(maintain them on cement
floor overtime is prohibited)

Products management storage and transportation

pair of gardening gloves
hang on one of the banana
Gloves used trees

Employees

Number of employees in the

field (note time of day) 3 - 1 man and 2 women

General Conditions

hose runs through farms,
water tanks up on a wooden
structure with pump; cement
water tubs throughout; hose
coming from little pond for
water

Irrigation

bins next to banana plants
(for water?), watering cans,
hose running into bin with
water

Farming Machinery

Minerals and Quality of Soil
Supplemental Fertilization  rice ash fertilizer Nitrogen is added when the
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Intercropping and
Companion Planting

Soil preparation

Leave the space between for
each tillage

Sanitation

Buffers and Barriers

Plant

Light

leafy green plant growing
next to banana trees

soil very dry

Pesticides and Plant Disease

there is about 10 feet
between banana trees, but
green leafy vegetable
growing directly under

appears to be a lot of trash
around the water buckets
and around farming area but
not directly on crops

no barriers or buffers

many banana trees but seem
to be infested with the same
mold, not growing very tall
and do not have bananas;
four rows of leafy vegetables
(pumpkin and corn) - soil is
very dry, only some rows are
growing and sprouting - only
leaves no pumpkins; bean
tree has beans growing; 5
pots of thai eggplant

plants exposed to direct sun

plants are weak due to a
nitrogen deficiency and
creates biological diversity
that stops pests

tillage is usually done by
mechanical agitation. note:
tillage affects the soil
negatively

can involve different things,
like removing trash or crop
residue, burning things, or
plowing through plants to
destroy any potential hiding
places for pests or plant
diseases. Another way to do
sanitation is to clean up
weed seeds that have been
left on equipment before
using it again, and also to
sterilize tools before using
them

Usually used if there is a risk
of contamination

109



Fertilizers

burned rice ashes fertilizer
Type of fertilizer appears to be scattered on
the ground

one dog, cows somewhere a
other animals little further away

Categorize questions into
these topics: General
Condition: seeds, soil and
water; Natural resource
management; Minerals and
quality of soil; Pesticides
and Plant disease; Actions
taken to avoid
contamination; Livestock;
Product management,
storage, and transportation;
Employees; Marketing

Farm: Uncertified Farm 4

Actions Taken to Avoid Contamination

Proximity to water or soil

L Water ways along road
contaminating sources
Livestock, Poultry, and Fish

Treat the livestock well
(maintain them on cement  have a dog
floor overtime is prohibited)

Sufficient room for chickens )
no chickens
to move around

Products management storage and transportation

Food handling/storage fertilizer bags stored outside How is the food prepared to

methods next to farm but under roof  go into market/hospital?
appears to be a room with a

Is the produce cleaned? sink in the bag where she How clean is the food? How
washes the fruit by hand is it cleaned? Is it thorough?

Are the packing and
handling methods
organized?

does not seem to be a system
of packing and handling
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Are the products labeled
with a bar code?

Packaged in plastic
Gloves used

Station for packaging and
storage is kept at the right
temperature

Number of employees in the
field (note time of day)

Irrigation

Farming Machinery

Plot Size (estimation)

Crop rotation

Cover crop

Supplemental Fertilization

Farm manure

Leave the space between for

no apparent labeling

plastic bags
no

station is open to the
outdoors so it will be the
temperature it is outside

Employees

2- woman being interviewed
and husband

General Conditions

hose connected to house for
water, small enough where
hose can reach the whole
farm ; 3 large cement water
tubs in addition

trowel, watering can, hose,
baskets for creating fertilizer
and container to hold it

very small

Minerals and Quality of Soil

based on season and weather

roll out mats to cover some
crop beds

fertilizer mix of sifted rice
ash, wood and manure

use manure from cows pigs
and chickens to fertilize

Pesticides and Plant Disease

about at least a foot left

Note how the products are
labeled and what is on the
label? (barcode, sticker, etc.)

method of producing several
crops on the same area in
repeated succession

protect the soil against
erosion

Nitrogen is added when the
plants are weak due to a
nitrogen deficiency and
creates biological diversity
that stops pests

Decomposed plants and
animals, or excreta from
human and animal,
administered to the soil

tillage is usually done by
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each tillage

Intercropping and
Companion Planting

Sanitation

Buffers and Barriers

Plant scent

Plant

Light

Type of fertilizer

health of plants

between plots

eggplant and herbs planted
in alternating rows

pretty clean no trash on the
crops, some trash around the
lime trees

no barriers but plots are
separated with space and dirt
into very neat rows;
pumpkins kept growing on a
piece of wood and leaning
on a cement water tub

no good or bad scent

3 coconut trees, 2-3
pumpkins, 3-4 lime trees, 3-
4 cabbage plots, 1 thai
eggplant plot, 5-6 green bean
plants , 1 large aloe plant
grown in a tire, guava

all plants exposed to direct
sunlight

Fertilizers

burned rice shell ashes, mix
of pig, cow and chicken
manure, and wood pieces

appear healthy overall and in
good condition, some crops

mechanical agitation. note:
tillage affects the soil
negatively

Planting different kinds of
plants together that will help
them all grow better

can involve different things,
like removing trash or crop
residue, burning things, or
plowing through plants to
destroy any potential hiding
places for pests or plant
diseases. Another way to do
sanitation is to clean up
weed seeds that have been
left on equipment before
using it again, and also to
sterilize tools before using
them

Usually used if there is a risk
of contamination
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look slightly dry

lime, cabbage, thai eggplant,
pumpkin, beans, corn,
plants that have fruit mango, guava

Categorize questions into
these topics: General
Condition: seeds, soil and
water; Natural resource
management; Minerals and
quality of soil; Pesticides
and Plant disease; Actions
taken to avoid
contamination; Livestock;
Product management,
storage, and transportation;
Employees; Marketing

Farm: Uncertified Farm 5

Actions Taken to Avoid Contamination

Proximity to water or soil

N Water ways along road
contaminating sources
Livestock, Poultry, and Fish

Treat the livestock well
(maintain them on cement  have a dog
floor overtime is prohibited)

Sufficient room for chickens .
no chickens
to move around

Products management storage and transportation

Food handling/storage fertilizer bags stored outside How is the food prepared to

methods next to farm but under roof  go into market/hospital?
appears to be a room with a

Is the produce cleaned? sink in the bag where she How clean is the food? How
washes the fruit by hand is it cleaned? Is it thorough?

Are the packing and
handling methods
organized?

does not seem to be a system
of packing and handling

Are the products labeled
with a bar code?

Note how the products are

no apparent labeling labeled and what is on the
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Packaged in plastic
Gloves used

Station for packaging and
storage is kept at the right
temperature

Number of employees in the
field (note time of day)

Irrigation

Farming Machinery

Plot Size (estimation)

Crop rotation

Cover crop

Supplemental Fertilization

Farm manure

Leave the space between for
each tillage

plastic bags
no

station is open to the
outdoors so it will be the
temperature it is outside

Employees

2- woman being interviewed
and husband

General Conditions

hose connected to house for
water, small enough where
hose can reach the whole
farm ; 3 large cement water
tubs in addition

trowel, watering can, hose,
baskets for creating fertilizer
and container to hold it

very small

Minerals and Quality of Soil

based on season and weather

roll out mats to cover some
crop beds

fertilizer mix of sifted rice
ash, wood and manure

use manure from cows pigs
and chickens to fertilize

Pesticides and Plant Disease

about at least a foot left
between plots

label? (barcode, sticker, etc.)

method of producing several
crops on the same area in
repeated succession

protect the soil against
erosion

Nitrogen is added when the
plants are weak due to a
nitrogen deficiency and
creates biological diversity
that stops pests

Decomposed plants and
animals, or excreta from
human and animal,
administered to the soil

tillage is usually done by
mechanical agitation. note:
tillage affects the soil
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Intercropping and
Companion Planting

Sanitation

Buffers and Barriers

Plant scent

Plant

Light

Type of fertilizer

health of plants

plants that have fruit

negatively

Planting different kinds of
eggplant and herbs planted  plants together that will help
in alternating rows them all grow better

can involve different things,
like removing trash or crop
residue, burning things, or
plowing through plants to
destroy any potential hiding
places for pests or plant
diseases. Another way to do
sanitation is to clean up
weed seeds that have been
left on equipment before
pretty clean no trash on the using it again, and also to
crops, some trash around the sterilize tools before using
lime trees them

no barriers but plots are Usually used if there is a risk
separated with space and dirt of contamination

into very neat rows;

pumpkins kept growing on a

piece of wood and leaning

on a cement water tub

no good or bad scent

3 coconut trees, 2-3
pumpkins, 3-4 lime trees, 3-
4 cabbage plots, 1 thai
eggplant plot, 5-6 green bean
plants , 1 large aloe plant
grown in a tire, guava

all plants exposed to direct
sunlight

Fertilizers

burned rice shell ashes, mix
of pig, cow and chicken
manure, and wood pieces

appear healthy overall and in
good condition, some crops
look slightly dry

lime, cabbage, thai eggplant,
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pumpkin, beans, corn,
mango, guava

Categorize questions into
these topics: General
Condition: seeds, soil and
water; Natural resource
management; Minerals and
quality of soil; Pesticides
and Plant disease; Actions
taken to avoid
contamination; Livestock;
Product management,
storage, and transportation;
Employees; Marketing

Farm: Uncertified Farm 6

Actions Taken to Avoid Contamination

pond right next to farm,
unsure if they can use the
water in it - very green

Proximity to water or soil
contaminating sources

Livestock, Poultry, and Fish

chickens roaming free and
chickens in a large cage,
pretty spacious, many baby
chickens, chickens in cages
are bigger and fatter than
chickens walking around.
Silkworms are farmed as
well

Treat the livestock well
(maintain them on cement
floor overtime is prohibited)

Provide corral with a dry

floor for livestock floor is dry, chickens

most chickens are in a cage
but have a whole to escape if
they wan5

Maintain the chicken in the
cage is prohibited

chickens are able to move
around quite freely; about 40
chickens

Sufficient room for chickens
to move around

uses some sort of chemical

Feed is not organic )
g to treat the chickens
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Products management storage and transportation

Food handling/storage mushrooms and stored in How is the food prepared to
methods room behind chickens go into market/hospital?
Employees

Number of employees in the

field (note time of day) one woman
General Conditions

a couple of long hoses
spread throughout the crops;

Irrigation
g hoses appear to run from the
neighboring pond
tool to spray pesticides,
Farming Machinery wheelbarrow, shovel, lawn

mower
Minerals and Quality of Soil

seems like banana trees are
planted next to bamboo? or
some other plant

Intercropping and
Companion Planting

Microorganisms from many ants crawling around
organic or natural the mushrooms and chicken
fermentation pen

Pesticides and Plant Disease

can involve different things,
like removing trash or crop
residue, burning things, or
plowing through plants to
destroy any potential hiding
places for pests or plant
Sanitation diseases. Another way to do

sanitation is to clean up

lots of trash scattered around weed seeds that have been

but not directly where crops left on equipment before

are grown; chicken pen using it again, and also to

appears clean with just some sterilize tools before using

poop around the pen them

no barriers around but Usually used if there is a risk
Buffers and Barriers banana trees are spread of contamination

about 10 feet apart
Plant many lime trees (not in pots,
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only a couple growing fruit)

all plants exposed to direct

Light sunlight
Others soil appears extremely dry
Fertilizers

dog on site, not sure if it's
animals hers

Categorize questions into
these topics: General
Condition: seeds, soil and
water; Natural resource
management; Minerals and
quality of soil; Pesticides
and Plant disease; Actions
taken to avoid
contamination; Livestock;
Product management,
storage, and transportation;
Employees; Marketing

Farm: Uncertified Farm 7

Actions Taken to Avoid Contamination

Livestock, Poultry, and Fish

Treat the livestock well
(maintain them on cement  dogs and cows and fish
floor overtime is prohibited)

Provide corral with a dry cows kept in fence, but some
floor for livestock are walking around

Products management storage and transportation
Employees

Number of employees in the

field (note time of day) 2 (wife and husband)

General Conditions

Number of crops being egg plant, banana trees, chili,
grown on this plot cabbage
Irrigation no water tap so they bring
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water in tanks and then put it
in blue buckets throughout
the fields, no irrigation
system, each person waters
fields once a day one hour
each

spraying tool for spraying
ashes to prevent pests, also
uses a type of alcohol to
prevent pests

Farming Machinery

Plot Size (estimation) 6 acres vegetables
Minerals and Quality of Soil

Green manure enhances the
fertility, are plants that aren't
produced for sale but for
their advantages in the
growth of succeeding cash
crops. (thisis
interchangeable with cover
crop)

Grow green manure many cows on sight

Nitrogen is added when the
plants are weak due to a
nitrogen deficiency and
creates biological diversity
that stops pests

seem to have a bag of some

Supplemental Fertilization .
PP sort of fertilizer

Intercropping and plants other trees for
Companion Planting nutrients

Pesticides and Plant Disease

Planting different kinds of
companion cropping with plants together that will help
eggplant and chili them all grow better

Intercropping and
Companion Planting

plots exposed to a lot of

Light sunlight

Fertilizers

Categorize questions into

Farm: Uncertified Farm 8 .
a these topics: General
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Condition: seeds, soil and
water; Natural resource
management; Minerals and
quality of soil; Pesticides
and Plant disease; Actions
taken to avoid
contamination; Livestock;
Product management,
storage, and transportation;
Employees; Marketing

Actions Taken to Avoid Contamination

2 nearby ponds - one is
small and green not a lot of
water; one is bigger with

Proximity to water or soil ~ some sort of drainage

contaminating sources coming in from cement pipe.
Water source seems pretty
clean, no trash surrounding
the area

Livestock, Poultry, and Fish

Treat the livestock well
(maintain them on cement
floor overtime is prohibited)

a few chickens and a lot of
chicks walking around

there is one chicken cage
with a chicken and chicks
inside and other chickens are
roaming free; other cage
with no chickens

Maintain the chicken in the
cage is prohibited

Products management storage and transportation
Employees

et % 24
General Conditions
Farming Machinery watering cans
Minerals and Quality of Soil
Pesticides and Plant Disease

appears to leave about 2 feet Planting different kinds of
in between plots, no barriers, plants together that will help
plots are very organized them all grow better

Intercropping and
Companion Planting
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Sanitation

no garbage directly on plots,
some garbage around plots

fencing around some of the

Buffers and Barriers
vegetables

rows of cabbage and leafy
greens, lime trees (not in

pots)- only a couple limes
growing, banana trees (no

bananas growing), 4 rows of

Plant chili plants (no chilis
growing), about 6-8 papaya
trees and 2 papaya appears
to be growing; a couple
bamboo trees around the

area

Light exposed to direct sunlight

Fertilizers

one bag of manure next to
the fenced in plants and
some other fertilizer;
something in a grey can
possibly chemicals?

Type of fertilizer

animals 3 dogs

can involve different things,
like removing trash or crop
residue, burning things, or
plowing through plants to
destroy any potential hiding
places for pests or plant
diseases. Another way to do
sanitation is to clean up
weed seeds that have been
left on equipment before
using it again, and also to
sterilize tools before using
them

Usually used if there is a risk
of contamination

Farm: Uncertified Farm 9

Categorize questions into
these topics: General
Condition: seeds, soil and
water; Natural resource
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management; Minerals and
quality of soil; Pesticides
and Plant disease; Actions
taken to avoid
contamination; Livestock;
Product management,
storage, and transportation;
Employees; Marketing

Actions Taken to Avoid Contamination

Proximity to water or soil
contaminating sources

Proximity to other, non-
organic farms

Treat the livestock well
(maintain them on cement
floor overtime is prohibited)

water on both sides of path
leading up to farm, lots of
water in rice fields?

farm is right next to where
rice is grown - unsure if this
rice is grown with chemicals
or not but should find out

Livestock, Poultry, and Fish

fish and snails growing in
rice fields

Products management storage and transportation

Irrigation

Farming Machinery

Intercropping and
Companion Planting

Soil preparation

Sanitation

Employees
General Conditions
hose running through the
plant beds in between rows;

big pipe coming from the
pond where the rice grows

mower, boots and shovels,
hoses, roofed area with
weights to hold the tarps
down

Minerals and Quality of Soil

Peppers and tomatoes in
alternating rows

soil is very wet in this area
because right next to pond
with rice fields

Pesticides and Plant Disease

little to no trash around the  can involve different things,
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Biorational Pesticides

Buffers and Barriers

Plant

Light

plot; no trash directly on like removing trash or crop

plants or beds residue, burning things, or
plowing through plants to
destroy any potential hiding
places for pests or plant
diseases. Another way to do
sanitation is to clean up
weed seeds that have been
left on equipment before
using it again, and also to
sterilize tools before using
them

Includes from botanical,
microbial, to minerals and
synthetics. If any pesticide is
used look for the specific
wonder if pesticides are used name and brand of it,
because all fruit looks so because not all of these are

healthy and perfect approved for organic.
one barrier made of dirt Usually used if there is a risk
separating some varied of contamination

vegetables from the corn

many rows of chilis - with
chilis growing on them;
banana trees with bananas;
other leafy greens; cabbage
looks very healthy; beans?;
coconut trees with coconuts
growing leading up to farm;
about 5 papaya trees (2 are
growing fruit); lots of rows
of young corn (no fruit yet) ;
coconut and banana trees
scattered throughout ;
tomato plants have fruit;
eggplants have fruit ; dill
plants?; mustard greens

most plants exposed to direct
sunlight (corn, papaya,
chilis); other plants have a
roof over them (leafy
vegetables and cabbage)
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Others

Type of fertilizer

solar panels - not sure if they
are used on the farm

Fertilizers

bag of fertilizer spotted,
unsure of what kind; traces
of the rice ashes
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Appendix F - Interview with farmers under the Kham Koon Center

Interview Questions for Kham Koon Farmers
Introduction to inform the farmers about the project before the interview:

The team is doing a project with a learning center in Northern Thailand called Kham
Koon Center. Our project sponsor is Dr. Tantip Thamrongvarangoon MD., the founder of the
Sustainable Community Development Foundation, a nonprofit organization that focuses on
tackling issues throughout their community. Kham Koon Center currently has a partnership
with the Ubonrat Community Hospital, they provide produce to the hospital kitchen and sell
it to the local community members. Kham Koon center is looking forward to expanding its
customer base and providing them with a safer consumption choice to improve the overall
health of the community. Kham Koon Center is looking to help its farmers obtain GAP
certification and improve the overall health of the community through improving farming
practices. Our goal is to help them to become GAP certified and collaborate with the

community to improve farming practices for the benefit of human health.

The interviews were recorded using a password-protected smartphone and uploaded
into a shared Google Drive Folder. Only the subject’s voices were recorded. The following

questions were asked to the farmers during the scheduled visits to the 10 farms.

For Uncertified Farms
1. What motivates you to become organically certified?
2. Have you ever tried to apply for an organically certified process? If so, why did it

fail?
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For Certified Farms
1. What are some difficulties and challenges you face while applying for the organic
certification? How did you resolve or overcome these issues?
2. What difference has the organic certification made in the amount of produce?
3. Did you have to get any more equipment or more expensive resources to become
organically certified? If so, what kinds?
4. Did you have to change where you buy seeds, fertilizers, pesticides, and other

resources when changing to be certified? Why or why not?

General Question
1. Inthe past, have you ever used any chemical in any farming practice?
2. Do you have any plan of expanding the farm or improving any facilities in your farm?

(storage, farming process, produce, etc.)

Seeds
3. Where did you get the seeds from and why?
4. s there a way to make sure that the seeds are organic

5. How much more expensive is are organic seeds versus non organic seeds

Soil and Water
6. Do you have any methods to maintain the quality of soil and water, if yes, how do you
do it?
7. Where is the source of water that is used in the farm?

8. How can you make sure that the water is clean and safe for farming
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Mineral and quality of soil
9. What kind of fertilizer do you use
10. Do you use animal manure to fertilize? If so, why do you use it and where does it

come from? Do you know if it comes from a place that uses a lot of chemicals

Pesticides and Plant diseases
11. How do you protect the farm from pesticides and plant disease? Please specify
12. Do you have any pest prevention methods?
13. Do you utilize any plants to keep pests away, and if so, which ones?
14. Have you ever used chemical fertilizers or any type of chemical pesticides? If so, why
did you have to use these and when was the last time you used them?

15. If you use chemical pesticides, how much do these usually cost?

Livestock
16. Do you have any livestock, what are they?
17. Are the current livestock healthy and in good condition? Why/ why not?
18. What is the source of your animal feed and why?
19. Do you use organic food for feeding the livestock? Why or why not?
20. Do you use their manure as a fertilizer? What kinds and why?
21. Is there any chemical use (hexoestrol, other growth hormones) in livestock? Why or
why not?

22. How do you cure the animal when they’re ill? Why?

Employee

23. Do you have any outsource employment? How much do you pay them?
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24. What is the outsource employment responsibility on the farm? (All the work or do you

allocate roles/responsibilities for them)

Marketing

25. Who do you send your products to and why? (sell on your own at the local market,
organic market, to the sellers, exports)

26. Do you support the farm in expanding who it sells to in order to bring in more
money?

27. Do you have your own plan to increase your sales or market your products? What is
the strategy and why?

28. Is there an issue with the overuse of pesticides for most farms in this area? Why or

why not?

Product Management, storage, and transportation
29. What do you use to package and transport the products?
30. Where do the production processes(packaging and storage) take place?
31. Do you follow any hygiene requirements for the container used?
32. Is there a clear separation between organic materials and normal ones?
33. Do you record all the production processes? species and quantity? harvesting,
packaging, and distributing day?
34. How much produce can you usually harvest at a time?
35. What time of year do you usually harvest?
36. Does your plot produce an adequate amount of crops per week for all customers?

Why and why not?
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The table below is to fill in the varieties of produce they could harvest in a year

Name of the farmer:

Months

Varieties of crops

January

February

March

May

June

July

August

September

October

November

December
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Appendix G - Farmer Interview Answers
Certified Farmer
1. U991 AN

General Information

e Has atotal of 41 acres (inherited from mother)

Has 3 workers (grandmother husband and son)

e Used chemicals in her farm before she met the doctor.

e Did an experiment to compare non-chemical and chemical vegetables, the non-
chemical one stayed fresh for a week but the chemical one withered within one day
outside the refrigerator. The products reduced by 80% when not using chemicals

e Increase her savings, decrease debt, and better health

e Problem: sometimes, she could not visit the farm very often

e Very few local members are doing the similar activities but they have too little
information and knowledge.

e Problem: Wants to increase their income but needs to find more customer

e Planning to make an agreement with another foundation but needs to see the market
first (if they can sell more she will expand the farm)

Seeds
e (Get seeds from friends’ store
Water

e Use groundwater

e Keep the water in a pond and pump it up to the tank for the water to precipitate and
then use it for watering plants

Fertilizers

e Use Dormite ( made from rice no chemical) to prepare the soil
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e Mixture: cows chicken + bio extract (manure from the neighbor)
Livestock
e 10 chickens
e Feed with leftover vegetable + rice bran
e Let them grow naturally
e Sell duck eggs
Products Management
e Use tractor to shovel the soil
e Not much pesticides and insects but she uses the biochemical solution to lure the
insects away from the plant. (Put the solution on a future board and stick it into the
ground
Future Plan
e \Wants to expand her farm and have more income
e If there is more demand, she believes she can serve the demand
Opinion and experience after the change
e Happy to sell organic vegetables to people and supports the good health of local
people
e Proud to be organic farm

e So glad that she has profited by doing organic farm

Uncertified Farms 1 u1v guilus 97

General Information
e Has a total of 36 acres but wants to certify only 2 acres
e Has 2 workers

e Used chemical fertilizer before she met the doctor.
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Seeds
e Use low price seeds from Jia Tai brand
Water

e Use rainwater stored in the natural pond; no solar cells so could not pump up a lot of
water to use

e Use electricity to pump the water up to the tank for the water to precipitate and then
use it for watering plants

Soil and Fertilizers

e Manure fertilizer and fermented fertilizer (made from rice bran, rice chaff, molasses,
and microorganism

e Use Dormite (made from rice no chemical) to prepare the soil

e Problem: mold on banana trees because she used raw manure for fertilization

Livestocks

e 6 buffalos

e Let them walk on the field and feed on natural grass

e Take a bath in the pond by themselves

e Vaccinated

Product Management

e Use Glycoderma (microorganism to prevent plant disease) to adjust the soil (hospital
provided)

e Not much pesticides and insects but she uses the biochemical solution to lure the
insects away from the plant. (Put the solution on a future board and stick it into the
ground

Future plan

e She can expand to an extent (that does not exceed her work capacity)
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Opinion and experience after the change
e Happy to sell organic vegetables to people and supports the good health of local
people
e Proud to be organic farm
e So glad that she has profited by doing organic farm
e Earn a lot of profit

e Her corn is the best sellers

Uncertified Farms 2 naduny nav1ang

General Information
e 1 labor, no help from her family
e Total of 9 acres
e The land is under her granddaughter's land
e Never uses chemical on any of her plants apart from the sugarcane which is on the
opposite side of her farm plot
e Has no idea what the certification is
Seeds
e Initially, she bought the seeds from the store to grow her sprout. Lateron, she uses the
seed from her produce to grow new sprouts
Water
e Uses underground water
Fertilizers
e Uses cow manure from her own cows that were recently sold out.
e Bought some animal manure from her neighbor at the price of 100 bahts per 3

packages

133



Pesticides and plant disease

Has flies around the mango trees
Uses a herbal formula to lure the insect away from the plant

Plant her sprouts in the pot first to prevent ants insects from feeding on the roots

Product Management

Harvested and store in a basket before washing and packing the produce into plastic
bags

Sells her products to the hospital, market sellers and neighbors.

Uses bicycles to transport her produce to her customers

The hospital comes to the farm to collect the produce every week

Never records farm activities

Keeps a portion of produce for own consumption

Future Plan

No plan to expand and does not have the capacity to do so on her own

She paid off all the debt and was able to save up her income

Uncertified Farms 3 uavnacl vuaylesd

General Information

Has a total of 38 acres but wants to certify 5 acres
Has 2 labors
To prevent pesticides, she burns neem leaves and uses bio extracts
Never uses chemicals
Living
o Not profitable
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o Not enough money for living
e Nearby plots
o Herson’s plot use chemicals
o Made a soil slope, so the chemicals do not go into her plot
Seeds
e Buy from the market nearby, 25 Thai baht each
Water
e Use groundwater
e Has water tank to reduce the acid and base in the water in order to maintain the pH
Fertilizers
e Use pig manure
Livestocks
e 20 chickens
e Feed them with bananas and chicken feed
e Use straw in the chicken cage
Product Management
e Does not record the production
e Prefer to sell at the Klong Thom market because it gains more profit
e Hospitals determine what they want, except eggs and bananas, she can sell as much as
she wants. She can sell 4 egg pecks per week for 100 baht per pack.
Future plan
e If there is more demand, she believes she can serve the demand.
Opinion and experience after change
e More healthy in physical and emotional health

e Happy and proud of herself

135



e After being organic, she can sell more and get more income.

Uncertified Farms 4 u1inaven uelan

General Information
e Has ¥ acres

Has 1 laborer which is herself

e She plants cantonese and spring onion
e No one comes to check up
e There are no insects or not much which can not notice
e Sell in front of the house and hospital
e Income
o Enough for water and electricity bills
o Additional work outside
Seeds
e Buy from the local stores
e Coriander: get from leftover by eat it and the leftover use to plant it
Water
e Use tap water
Fertilizer
e Mixture of Black husk, chicken and pig manure, rotten wood and burn rice
e Buy manure from friends and from the buffalo farm
Products Management
e Do not record
e Plant for household eating

e Collect the products by hands and then distribute to the hospital
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Future plan

e No plan to expand and do not have capacity to do so on her own
Opinion and experience after change

e Enough money for daily life

e Happy and proud to produce a healthy products

Uncertified Farms 5 u ygyauns vdadung

General Information
e Has 28 acres
e Has 1 laborer which is herself
e Plant lots of vegetable types in the same plots
e Plant the big tree to keep the water during drought season
e She used to use chemicals
e Problem: Products are not ready for the inspection
e Pick the insects by hand
e To prevent the insects, she use a mixture of alcohol and vinegar and use ash water
e Income in enough for daily life

Seeds

e Buy from local stores “fsiav’(Sorn Deang)

Water
e Use groundwater

Fertilizer
e Use buffaloes manure, cows manure, and pigs manure
e Buy from friends

Livestock
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e 3 buffaloes

® 2COWSs

e Feed them with grass and straw

e Wash the cage sometimes
Products management

e Record

e Collect by hands

e \Wash and then distribute to the hospital
Future plan

e If there is more demand, she believes she can serve the demand.
Opinion and experience after change

e Do not want to use chemicals

e Reduce debt after doing organic farm

e Healthier lifestyle

Uncertified Farms 6 419 Wi aiuwel

General Information
e Has 20 acres
e Mainly works by herself, sometimes her husband helps
e Problems
o Flood results in the produce reduction from 30 tons to 15 tons
o Dog bite the ducks, therefore, she is planning on putting up a fence
Water
e Use rainwater stored in the natural pond

e Enough for usage
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Fertilizers

Use manure fertilizer which is a mixture of chicken and cow manure

Livestocks

80 Chickens
o Walk all over the place
o Never give the nutrient to chicken
o Feed them with bananas, rice, or chicken feed
o She can sell the egg every day to the hospital and nearby farmers
50 Ducks
o Feed them with bananas, rice, and chicken feed
o Lay eggs every 5 months
The Department of livestock development provides medicine and bio-fermented
water.
There are natural fish in the pond, so she takes some of them to sell.
She doesn’t clean the corral only sprays disinfectant in the chicken corral that is given

by the department of livestock development

Product Management

No insects that harm the plantation and livestock
Send banana, mushroom, and duck eggs to the hospital
Mushrooms sell for 7 baht per chunk

o The mushroom field is in the chicken corral
She can sell a lot of banana and lime

Weave silk around 3-4 kg and sell to a silk organization in Khon Kaen

Opinion and experience after change

Happy with the good farming practices
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e Her income is enough for basic daily use

Uncertified Farms 7 un d23¢y sdilv

General Information

e Has 6 acres

Has 2 workers which consist of herself and her husband
e The doctor suggests she start organic and sustainable farming and apply for the
organic certificate. She went to several orientations with the doctor, and the hospital
does not allow her to use chemicals.
e Traceability System
o She records her harvest, especially those that are sent to the hospitals
e Income = sufficient
o 250 baht per week
o She had debt before but now she paid it all and she now has some saving
Seeds and Sprouts
e Buy the sprout from the internet which says that they don’t use any chemical
Water and Electricity
e Use electricity to pump the water up to the tank for the water to precipitate and then
use it for watering plants
e She has a solar cell on her farm
Fertilizers
e Use manual fertilizer
o Use burnt paddy (2 bags) and manual fertilizer to improve soil conditions
o Should not use too many fertilizers because the soil will be salty and the plants
will die
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Livestocks

9 cows
o Feed with cassava, grass, rice bran
o Raise as a fund

22 domestic fowl
o Feed with rice bran, rice

Clean the enclosure space when it is dirty

There is spray disinfectant that she buys to clean the cow corral

Product Management

Collect produce by hand and basket, and then place everything in plastic bags. After
that, measure the weight (kg) and send it to the hospital
Want certificate for eggplant and chili
1 plot has many types of vegetables (mixed planting)
o Benefits: save spaces, labor
Cabbage is sold at 20 baht and 30 baht in the market and chili is very popular
Sell to the nearby houses and hospital and keep some to eat
To prevent insects, use rice ashes mix with water and use alcohol and vinegar mixture

spray every week

Future Plan

She wants to and will be willing to expand her farm

If there is more demand, she believes she can serve the demand.

Opinion and experience after change

Very proud of herself
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Uncertified Farms 8 unafiarly vajifie

General Information
e Has a total of 22 acres but want to certify only a few acres
e Consists of 1 farmer which is himself
e He sells and wants to certify kales, Cantonese and chili
e He has dogs walking around the farm
Seeds
e Buy seeds from the local store
Water
e Use water from the pond for watering plants
Fertilizers
e Manure fertilizer
o Use chicken manure on his farm, bio extract and sometimes pig manure
fertilizer from the market
Livestock
e He has 20 chicks, 3 hens and 1 roster
e There are fishes in the pond
Product Management
e There are worms in vegetables
e Do nothing with the pest and insects, just let them be there without removing them,
and if the plant is rotten, he will remove it.
e He used to use plant hormones on the farm, and he said that the product is better
without chemicals.
e He plants and eats his produce and sent some for selling

o Sells vegetables and limes to hospitals and local market
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o Used to sell chili to hospitals, but stop planting them due to the Anthracnose
e No record
Future plan
e He wants to and is working toward expansion of the plot and increasing sales.
e If there is more demand, he believes he can serve the demand.
Opinion and experience after change
e He got no profits from this, but it is enough for basic daily uses

e Happy to eat what he grew

Uncertified Farms 9 u1ivvavdau W1

General Information
e Has atotal of 11 acres, but wants to certify only 5 acres
e Has 2 farmers consisting of her husband and herself
e Never use any chemicals on the farm
Seeds
e She gets seeds from friends’ store
Water
e From Ubonrat dam (100 bahts/hour, share with 3-4 friends)
e No groundwater around the farm
Fertilizers
e Use manure fertilizer and fermented fertilizer
o Mixture: cow manure, duck manure chicken manure and bio extract
o She raises duck and chicken and uses their manure, except the cows because
the cow belongs to her siblings

o Get biochemical to lure the insect away from the plant
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Livestocks
e She has 9 ducks and 10 chickens
e She feed with leftover vegetable and rice bran
e Let them grow naturally
Product Management
e After collecting vegetables, she washes them with clean water twice before
distributing the produce.
e She removes the insects by picking up the insects
e She records the planting and harvesting dates in her notebook
e She sells the produce to the hospital, Pid Thong foundation, and the local market at
Khon Kaen
e She picks out the insect from the produces
Future plan
e She wants to expand her farm, and gain more income
e If there is more demand, she believes that she can serve the demand
Opinion and experience after change
e She feels happy to sell organic vegetables to people and supports the good health of
local people

e She proud and glad that she gain a profit from doing an organic farm
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Appendix H - KAP (Knowledge, Attitudes, and Practices) Survey

Exclusion Criteria: The study will exclude any children, senior citizens, or disabled persons

who do not purchase their own groceries.

Risk Mitigation: Subjects may skip any question they do not wish to answer and/or may

withdraw consent from the study at any time without repercussion. Confidentiality risk

mitigation will be addressed in the IRB application.

Statistics: The team plans to analyze the data collected to gain a better understanding of
Kham Koon Center farmers’ current farm practices. This may include graphics, statistics, or

charts to better display the data.

Questions will be given after the presentation about the GAP process, showing the

infographics, and the information on traceability.

Listed below are the survey questions:

[a520@eunnaninlavesnunsng]

[nsaenaudeiinsesuruiigaiiosdosion ]
Knowledge Questions (Check yes or no) [fmawmeunmizesnand]
1. I know the difference between organic and non-organic fertilizers [fudanunanais
sevindluniivazilooasuniin
a. Yes [19] b. No [131%]
2. | know the difference between a contaminated and not-contaminated water source
[ﬁuj’:ﬂ’ﬂmmﬂGI'N‘iz‘H’J'NLLWﬁ'Q1%’1?;flTc‘fTiLﬂfJLLﬁ:Lmﬁﬂﬁmﬁu‘mﬁﬁ%ﬁﬁﬁmTJL%‘EJ‘IJH]
a. Yes[l4] b. No [1ai1%]
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3. 1 know where to source safe seeds [#u31aesanuuiariutiivasassldaniila]

a. Yes [19] b. No [1314]
4. 1 know which pesticides are safe to use [§u$heaiumasrialaaoasuiioz19]

a. Yes [19] b. No [1314]

5. 1 know how to become GAP certified [#u33500z lasumissuses GAP]

a. Yes[14] b. No [lsi1%]

Attitude Questions (what is believed?) (Check yes or no) [mewaevnwifesiiauni]

1. I believe that it is important to use pesticides properly. [SuFomslFmsiuwased
gﬂﬁmuazﬂaaﬂﬁmﬂuémﬁﬁﬁﬂg]

a. Yes[14] b. No [lsi1%]

2. | believe that it is important to reduce the use of chemicals for the health of the

community. [fugenmsaamsdanaiifuiaidydequamvesyuau]
a. Yes [19] b. No [1314]
3. I believe it is too difficult to stop using pesticides completely. [ﬁ’m%@’jﬁmﬂuﬁqﬁmn

v
u ) lumsugaldenaiuwawuuons/ededus]

a. Yes[14] b. No [lsi1%]
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A

4. 1 would be willing to try to get the GAP certification in the future. [ﬁ’uﬁuﬁﬁmzauma
lususes GAP luouing]
a. Yes[14] b. No [lsi1%]
5. 1 would be willing to learn more about improving my farming practices. [iu'ﬁuaﬁﬂz
BeudiiuiunofumsianuazySulyansUgialurhivve sy

a. Yes [19] b. No [1314]

Practice Questions (what is done?) (Check yes or no) [ﬁmmaeumuémmﬁﬂﬁﬁ’ﬁ]
1. 1 use pesticides when growing my crops. [#u1%o1aiumaslumsignitawal
a. Yes[14] b. No [lsi1%]

2. | read the pesticide labels and always follow instructions about how to use them.

v A

[Fugunainusiuawuaz§ianmiuuziuiety ﬁ“lﬂff'qﬂﬂ%y”a]
a. Yes [19] b. No [1314]
3. 1 do not mix more than 2 types of pesticides. [#ulildnaunsoldoainwannnni 2
¥iia]
a. Yes[14] b. No [lsi1%]
4. | have tried using pest management methods before using pesticides. [#unsnaassly

a [ [ 1 d‘ 9 [
’J'ﬁfﬂii]ﬂﬂWiﬂﬂ\iﬂullllﬁ\'iﬂﬂu‘l/li]ﬁﬁsl"lfﬂ?ﬁﬂllllﬁﬂ]
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a. Yes[14] b. No [lsi1%]
5. 1 make a list of the pesticides I use on each crop. [fusafuiinersiuwasiisulFuudas
wilad]
a. Yes [19] b. No [1314]

6. | use protective clothes such as gloves, hats, and masks when spraying pesticides.

[ﬁua’;mﬂ%qﬁaﬁmﬁwﬁu puile wuan wagwihnmneuisnaRaoaiuwa]
a. Yes[14] b. No [lsi1%]
7. | have access to a first aid kit in case of emergency. [#uaunsniteyalguneorialy
nitipniauld]
a. Yes [19] b. No [1314]
8. I have an irrigation system in place. [Sufiszuusaihlunlasvosi]
a. Yes[14] b. No [lsi1%]
9. I have access to clean, non-contaminated water. [fuamsaidaumaniazeind luf

arsatinedu]
a. Yes [19] b. No [1314]
10. | stop spraying pesticides at least 2 weeks before they are harvested. [fungal¥enain
[ 9 a J 3 A
LUDNDYINUDY 2 mmﬂﬂaunmmmﬂm]

a. Yes [19] b. No [1314]
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11. I use appropriate fertilizers for the crops | am planting. [ﬁu“l%ﬂaﬁmmmuﬁ’uﬁ«vﬁﬁu
gn]
a. Yes[14] b. No [lsi1%]
12. | have a way to record when the crops are grown and how much. [#uii35msaatiuiin
Fuiivgnuazszeznarildlumsignity]
a. Yes [19] b. No [1314]
13. The planting area is not close to another area that uses chemicals. [’ﬁuﬁﬂgﬂﬂéﬁw
vnamnadeniiiasini]
a. Yes[14] b. No [lsi1%]
14. I regularly check my tools and equipment to prevent accidents. [ﬁumnaaum‘%aaﬁa
wazgUnssiegeasinaueritooetugiifma]
a. Yes[14] b. No [lsi1%]
15. I regularly clean my tools and equipment. [#ushnnuazermniosiionazqinsalodg
aﬁwmua]
a. Yes [19] b. No [1314]
16. 1 sort through the qualified and unqualified produce when it is harvested. [Lf}m'ﬁ‘]_l
Rersusauennandaiiaunmias hiflauam]

a. Yes [19] b. No [1314]
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17. Harvested produce is not placed directly on the ground. [wawﬁmﬁ'xﬁuLﬁmua”ﬂaj“lﬁm

Uuﬁ‘uiﬂﬂﬂﬂ]
a. Yes[14] b. No [lsi1%]
18. I have a place for storing and packing the produce. [iuﬁﬁyuﬁ SainunazusTyaum]
a. Yes[14] b. No [lsi1%]
19. I have a space for the storage of equipment and containers. [ﬁui‘]ﬁuﬁm%ﬁmﬁu
gilnsalazmruza1en
a. Yes[14] b. No [lsi1%]
20. I have the ability to gain the GAP certification right now. [mauﬁﬁ’ummm%’%”uma%”mm

GAP]

a. Yes[14] b. No [lsi1%]
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Appendix | - KAP Survey Results

Knowledge Questions

1. I know the difference between organic and non-organic fertilizers
17 responses

® Yes
® No

1.
2. | know the difference between a contaminated and not contaminated water source
17 responses
® Yes
® No
2.
3. | know where to source safe seeds
17 responses
® Yes
® No
3.
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4. | know which pesticides are safe to use
17 responses

® Yes
® No
4,
5. | know how to become GAP certified
17 responses
® Yes
® No
5.
Attitudes Questions
1. | believe that it is important to use pesticides properly.
17 responses
® Yes
® No
6.
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2. | believe that it is important to reduce the use of chemicals for the health of the community.
15 responses

® Yes
® No

3. I believe it is too difficult to stop using pesticides completely.
17 responses

® Yes
® No

4. | would be willing to try to get the GAP certification in the future.
17 responses

® Yes
® No
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5. | would be willing to learn more about improving my farming practices
17 responses

@® Yes
® No
10.
Practices Questions
1. | use pesticides when growing my crops
17 responses
@® Yes
® No

\'\\ 11.8%

AN

N

11.
2. | read the pesticide labels and always follow instructions about how to use them
17 responses
® Yes
® No
12.
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3. I do not mix more than 2 types of pesticides
17 responses

® Yes
® No

13.
4. | have tried using pest management methods before using pesticides
17 responses
@® Yes
) ® No
Ve
//
/ 11.8%
/ f
14.
5. I make a list of the pesticides | use on each crop
15 responses
@® Yes
® No
15.

155



6. | use protective clothes such as gloves, hats, and masks when spraying pesticides
15 responses

@® Yes
® No
/
//
/ 13.3%
16.
7. | have access to a first aid kit in case of emergency
17 responses
@® Yes
® No
17.
8. | have an irrigation system in place
17 responses
@® Yes
) ® No
Ve
//
/" 11.8%
/
18.
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9. | have access to clean, non-contaminated water
17 responses

® Yes
® No

17.6%

82.4%

19.
10. | stop spraying pesticides at least 2 weeks before they are harvested
14 responses
@® Yes
® No
20.
11. | use appropriate fertilizers for the crops | am planting
17 responses
@® Yes
o )
21.
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12. | have a way to record when the crops are grown and how much
17 responses

® Yes
® No

22.
13. The planting area is not close to another area that uses chemicals
17 responses
@® Yes
® No
23.
14. | regularly check my tools and equipment to prevent accidents
17 responses
@® Yes
® No
24,
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15. | regularly clean my tools and equipment
17 responses

® Yes
® No

/
1%
yd

25.
16. | sort through the qualified and unqualified produce when it is harvested
17 responses
@® Yes
® No
26.
17. Harvested produce is not placed directly on the ground
17 responses
@® Yes
® No
27.
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18. | have a place for storage and packing for the produce
17 responses

@® Yes
) ® No
Ve
//
/ 11.8%
/ f
28.
19. | have a space for storage of equipment and containers
17 responses
@® Yes
® No
29.
20. | have the ability to gain the GAP certification right now
16 responses
@® Yes
® No
30.
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Appendix J - Interview with Operator of SAFETist Farm, Bangkok

Introduction to inform the operator about the project before the interview

The team is doing a project with a learning center in Northern Thailand called Kham
Koon Center. Our project sponsor is Sustainable Community Development Foundation, a
nonprofit organization that focuses on tackling issues throughout their community. Kham
Koon Center currently has a partnership with the Ubonrat Community Hospital, in which
they provide produces to the hospital kitchen and sell it to the local community members.
Kham Koon Center is looking forward to expanding its customer base and providing them
with a safer consumption choice to improve the community's overall health. To gain the
customers’ trust, Kham Koon center needs our help to have their products certified and
develop an effective way to trace and recall their products. Our goal is to help them become
certified and identify the best method to trace their development. The team have visited the
SAFETist farm to ask for some suggestions and advice on how could improve the farms in

Khon Kaen and use the SAFETist farm as an example.

Below are the questions the team asked along with summarized answers:
Topic: History of SAFETist Farm
Answer:
- The purpose of the SAFETist farm is to be a learning center and provide learning
experiences for people in the community, especially children.
- Build the farm as a place where farmers can live and spend their daily life there
- Atfirst, they had only a little knowledge about farming, so they learned from
Youtube. Later on, they learn more from orientations through their network

suggestions and most importantly, from real-hand experiences
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- Mr. Thawatchai was an office worker but there were a lot of expenses so he decided
to live on the farm and consume the food that he grew. He was able to save a lot of
money.

- Farm structure

- Have many activities and areas such as Bird Watching Tower, Movie Screen,
Stages, Kayak Boat, Fishing area and Camping area

- Want to add a workshop zone in the future

Topic: General Information
1. What do you grow?
Answer:
- Plant 3 types of vegetables in one plot so they can have as many varieties as
possible to be distributed to their customers.
- They have a raised garden to prevent the vegetables from flooding. The raised
platform also allows elderly people to plant without having to bend their back
I.  The Bamboo platform has to be replaced after every 2 years and it
costs 2000-3000 bahts (8 x 10 meters)
ii.  For a more stable platform, they would prefer concrete, wood, and
steel. However, the cost will be raised to 5000 bahts and above.
- They were funded by Nation-Building Institutes (NBI) for the construction of
shelters and buildings
- Small sprouse plot is placed in nets to prevent mice and birds -> received from
donation, it costs around 500 baht per 100 meters
2. How large is the farm?

Answer:
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- 2acres
- They started off as a group of volunteers working for a community to develop
the soil and pond areas in the Bang Mhod district. Later on, they form a team
of 20 people with a plan to build the SAFETist farm.
How many employees do you have?
Answer:
- Currently has 5 people working on the farm. Each one of them has their own
jobs allocated.
. Who does your farm mainly sell to, and why?
Answer:
- Start off with planting for them to eat -> when there are more vegetables, they
sold them to their members (around 13 people)
- Bangkok has higher sales than other provinces but other provinces’ produce is
of better quality in some seasons
I.  Winter season = both product's quality are similar
ii.  Summer and rainy season = other provinces’ are better
- Monthly vegetable basket
- Members from nearby areas and from connections
- They deliver the basket themselves with the motorcycles and truck
- They know all their customers. Also, have farm visits to build up the
customers’ trust
- Cost of production: 500, 1000, 1800 baht per vegetable basket
- Sell at 600, 1100, and 190. The price is more expensive than
conventional produce

Event booths where they sell their vegetable
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School comes for a field trip and do activities there
Cost for the eggs (chicken)
iii.  They cannot handle the cost of the production so they might sell the
chicken away soon
iv.  Cost of production: 16 baht per 1 egg
v.  Sell: 7 baht per 1 egg
5. Are you planning to expand your market at all? Why or why not?
Answer:
- They don’t have much production capacity, although they want to expand their
production/market
6. How far is the farm from where you sell your products?
Answer:
- Customers are all within Bangkok area
7. What kind of transportation systems do you have in place for your products?
Answer:
- Send the produce every Saturday, Sunday, and Monday through their
motorcycles and cars to the customer’s houses

I.  The shipping price is based on the distance

Topic: PGS Certification
1. Why do you want the PGS certification over other certifications?
Answer:

- PGS certification is their goal and they have kinda forgotten about it
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2. Have you ever used chemical fertilizers or any type of pesticides? If yes, when was
the last time chemical fertilizers or pesticides were used?
Answer:
- Use bio extract (fermented) to prevent the insects
I.  Bio extract to prevent slug: [neem leaves + tobacco leaves + fermented
shallots for 1 night + cashew nuts]
3. What are some of the regulations and standards you must comply with for the
certification?
Answer:
- The 8 principles of GAP and no chemical used in the field
- The processes are all organic, with no use of chemical fertilizers and chemical
pesticides.
4. What are some challenges you have faced while trying to get the PGS certification?
How have you overcome them?
Answer:
- Problem with getting certification
I.  Struggle with clean storage for tools
ii.  No fences but that can be easily fixed
iii.  Since PGS is a group of farms getting certified together, they still
struggle with gathering all the farms in Bangkok nearby to apply for
the PGS.
5. What practices did you have to change for the certification?
Answer:
- Soil

- Sample checkups by an organization
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Use mud to improve soil fertility condition

Fermented soil with bio extract for 4-5 days before planting

Coffee grounds and food waste were used to ferment the soil

Use a machine to mix soil and fertilizer

- Water
- Usually use tap water to water their plants
- Pond water is salty
- Can use in the rainy season although there is flooding in the
area
What additional equipment did you need to get for the certification?
Answer:
- They produce their own bio extract to be used as fertilizers
- Microbial water was produced by letting photosynthetic bacteria in the
sun. The microbial water will add nitrogen which is a rich source of
nutrients for vegetables to the soil. Moreover, these microorganisms
also help to break down any particles in the solid and make it easier for
the plant to absorb.
- Stored in the tank
- Fermented soil is made of 2 parts of rice hulls mixed with cow manure.
- Cow manure quality affects the soil quality
- 20 kg cow manure sack/ 45 bahts
- Ordered from a milking cow farm
- Basalt soil + effective microorganisms
Do you use different seeds, water, resources, or anything else for the certification, and

why?
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Answer:
- Buy from Jia-Tai (not organic)
- Planning to have their own seed production in the future
8. Do you utilize any plants to keep pests away? If so, which ones?
Answer:
- Yes, plant more vegetables, and let the insects eat some of them so that there
will be some left for sale, instead of using pesticides.
9. In your opinion, is there a significant pesticide issue in Bangkok? Why?
Answer:
- The most common one = is the UREA fertilizer
10. In your opinion, is it crucial that consumers in Bangkok have better access to organic
products?
Answer:
- Yes
Topic: Production and Storage
1. Do you record all the production processes? For example, the species and quantity,
harvesting, packaging, and distributing day?
Answer:
- Record the production sometimes
2. Where do the production processes (packaging and storage) take place
Answer:
- Clean vegetables before packing them into plastic bags
- They want to improve from plastic bags to banana leaves but they don’t have

enough banana leaves
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Appendix K - Interview with Representatives from World Vegetable

Center

When: Tuesday, January 31st, 10am - 11am
Interviewers: Napatsorn Chadanuntakul, Pakkarin Putpongphaew, Yavitha Siri-u-vithtaya,
Surangkana Srichantamit, Sophia Islam, Sophia Mularoni, Theresa Rosato, & Joelis Velez
Diaz
Interviewees: Two employees from the World Vegetable Center

e Ms. Somchit Pruangwitayakun - Vegetable Research and Training Officer

e Ms. Sopana Yule - entomologist (study of bugs)

Relevant info: They do work with Integrated Pest Management (IPM) (natural enemy,
Pheromone trap, bio-control); vegetable grafting could help the farmer overcome soil-borne
disease and some abiotic stress; organized the vegetable grafting training together with
Kasesart University; demonstration on home gardens, seed Kits, and cucurbit breeding

program

1. Preliminary Interview Protocol Questions before the team begin:
a. Ask to record the meeting, but tell them the recording will be destroyed after
the project is over
i.  Answer: Yes
b. You can remain anonymous if you want and you can choose not to answer any
question they do not want to answer
i.  If the team quotes you, can the team use your name?

1. Answer: Yes
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c. If you need to contact us in the future, here is one of our emails:

syislam@wpi.edu

d. Our team are planning for the interview to take about an hour
2. Talk about project a little:
a. The team is trying to improve the farming practices in Khon Kaen at the Kham
Koon Center. The farm plots there have a relationship where they sell to the
hospital market, but they have an issue with extreme use or misuse of
pesticides and other chemicals. Our goal is to identify efficient and effective
procedures for the Kham Koon Farm to educate and encourage its farmers and
consumers to adopt chemical-free practices in order to better the health of the
community. The team wants to create a guide for them to gain the Good
Agricultural Practices certification, and eventually the Participatory Guarantee
System, along with just a general guide to good farming practices. The team
wanted to gather more information on better farming practices that use less
chemicals to recommend to the farmers.
3. Below are the questions the team asked along with summarized answers:
e Can you talk a little bit about your roles at the World Vegetable Center?
o Somchit Pruangwitayakun
m Planning officer
m Focuses on vegetable research - grafting, data collection
m Conducted a training course - International Vegetable Training Course
(IVTC)
e Conducted with Department of Agricultulture (DOA)
e They invite people throughout the world who work with

vegetables to participate in this training
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o Sopana Yule
m Research specialist of entomology
e \Works on reducing pesticide use, test for biopesticide
e |PM practices to reduce use of chemicals
e Help team in Taiwan to organize training and gives lectures on
IPM for IVTC
e \Working and training in Southeast Asia (Taiwan, Laos, and
Cambodia)
e Can you explain more about IPM, what it is, its principles, and its role in organic
farming practices?
o They focus on commercial crops
m Tried to do test on legumes
m STDA development agency - organization of Thailand that develops
the new technology that can help commercial products; helps control
pests
m  They aim to make pesticides the farmers’ last resort for pest control
o Control agro photovoltaics (APV) to control pests
o Also promote the trap crop method - planting additional crops not intended for
consumption along with main crops; they are targeted by pests instead of the
cash crops; tried to use it to attract pests from main crops and then the farmer
can spray the insecticides on the trap crop and not on the main crop
m  When they tried to introduce it they had to think about low input
m Trap crops should not be 10-20% more than the main land and should
not be too high in cost

m Study of a test in India - mustard seed used to attract pests
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e What are the most common pests that usually infect vegetables and fruits?
o Bok choy or leafy brassica
m Some crops have very short period for the growing period
m Sometimes farmers have no choice but to spray
o Biopesticides are available but cannot guarantee the quality of the crop - they
try to help farmers screen and select the best biopesticides to promote to the
farmer
o Sometimes recommend nematodes used to control pests
o Farmers can try to use a lot of different products to replace pesticides
e How do you screen and select the best pesticides? What is the criteria?
o Start by looking at government information about pesticides and then compare
the chemicals
e How much pesticide and insecticide can a farmer use on their crops before it becomes
dangerous or toxic?
o Suggest farmer to stop spraying 1-2 weeks before harvest
o Need to read the instructions and efficiency intervals on the package
o Try to search for the information from the government
o Example: long bean
m Papaya salad has raw long bean, so this is a very common vegetable
for Thai people to consume
m Long bean farmers believe if they spray the pesticide right before they
harvest they can make the product better and more firm/durable
e What are the easiest ways to promote proper pesticide use/ what actions will have the

largest health impact?
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o

o

Trainings - try to teach them about the insect/pest first and then they can
choose the right practice to control them
Farmers need to understand what they are going to kill in their fields
Most farmers do not know about the major pests for the typical crop, so they
need to understand clearly (good vs. bad insects)
Changing the behavior of farmers is very hard work to do especially in this
area because some farmers spread a lot of chemicals, mix them, and even
spray once a week
In some areas you can even smell the chemicals in the air because farmers
spray so much
Training information
m |IVTC and Farmer group growing vegetable
m Conducted interviews about the problem in the field
m Farmer fiscal - good technique to let the farmer see the result
m Select one farmer who wants to know about it and change to serve as
an example; teach them how to fix the problem and how to control it -
one successful experiment in the area can serve as role model to other
farmers
m Important to try to change their beliefs
m  Some really want to stop the chemicals but do not know how (issue of
money or resources)
m Need to show it is possible without chemicals
Convince them - need to have information to promote them to use biopesticide
and have the good quality brands - offer alternatives; show them results

If one farmer is successful others will follow
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e What are some of the most common pests in Thailand?
o Tomato - yellow leaf can occur due to pests, which infects plant at an early
stage
o Farmers need to understand the period when the insect comes and to know
when to apply pesticides/insecticides
e Can you tell us more about vegetable grafting - how it works, its importance, and how
it supports organic farming principles?
o Example:
m Grafted eggplant used by one farmer - grew it with a raised bed with
water around it
m Small eggplant (seen in green curry) - root system very strong, grafted
with long eggplant
e s it possible for farmers to produce vegetables year round? (because the farmers that
the team are trying to help need to be growing the fruit during inspection, but they do
not have an exact date for inspection)
o Help farmer have their own brand; start to grow vegetables and try to reduce
chemicals
o PGS system is a very good system for the farmers and have to have the
product in their farm first, and after that, if they change to GAP and use less
chemicals, they can have other farmers join
o They have money left if they do not need to buy chemicals, so try to
emphasize this point to reduce chemical use
o Central area is more concerned about health; changed practices after severe
blood tests and even deaths from chemicals, proving that farmers can change

and improve their practices and it has been done
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o Have a successful group near their headquarter which serves as an example
m Got the GAP certification first, and then went completely organic
m They focus on short crop, which means do not need to spray chemicals
m They have a packing house in the farm, which allows them to have
better traceability and keep a better eye on facilities
m  When products come, they pack and immediately send it
m System took many years to work out and it was a long process
m After they join the group and do the work, the farmers had a better life
e Do you have any GAP resources that could help us/ the Kham Koon farmers?
o GAP is easier to suggest rather than organic
o Gather information and select the certification that is suitable for the group
o Group farmers that want to grow the same produce or resources together -
break up the group by crop
o If they have the knowledge, you just need to tell them how much they need to
produce per week, and maybe make a schedule to help them
o Tryto use all the resources in the farm (example: use banana peels as feed for
chickens)
o Have a net to protect vegetable from chickens
o One farmer has to show their success first
o Help them plan how to grow the vegetables and how to send them to market -
how much they need, etc.
e Do you know anything about bananas having mold and yellow leaves?
o Possible to be from cow manure (fresh, not fermented properly)

o Would need more information to know for sure
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e Do you think it’s feasible to apply techniques like IPM and vegetable grafting in a
rural farm setting?

o They can use neem oil and extract it from the seeds to reduce pesticide
resistance, can be taught to produce (more economic than the chemicals) - for
common pests

o Use chemical as the last resort

o Botanical extract - many recipes to reduce it based on insect paste

o BT for caterpillars (free living farm used this too)

o Need to know the specific pest and crop in order to pick right biopesticide or
IPM methods

e \What are some common mistakes made when farmers attempt to improve their
farming methods?

o Main problem to introduce the new techniques is that the farmers want to get
immediate results by spraying chemicals, do not want to wait

o After they spray the disease will improve immediately (misconception)

o Need to select the right technique to use, if it fails they will be less willing to
change their practices

o Be careful with the expectations at the beginnings - meet their expectations
and then they will listen and come to you

o Missed expectations and miscommunication can make things worse

e Do you know anything about Good Agricultural Practices (GAP)? How do you handle
inspections/ how do you have certain produce ready at the time of inspection?

o Use DOA extension for GAP

o Make a plan for the inspection about the growing period
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o Ex: tomato -> best season for tomato is around November and October -
January
m Plan ahead to have inspection at this time
m Farmer can prepare seedling for five weeks or so
o Know growing period for each crop to plan
o Farmer needs to know the techniques and have the proper training to control
pests and they do not revert back to pesticides
o EX:
m  GAP needs to apply for specific crop
m Lemongrass for GAP — can grow all year round
m  Water convolvulus (coconuts?) is one month - they can harvest and
plan to have it grow every month
m Inspector will come from DOA
Do you know anything about the Participatory Guarantee System (PGS) certification?

o PGS system is easy for the farmers, but only DOA can certify for GAP
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Appendix L - World Vegetable Center Interview Thematic Analysis Coding

Topic

Pest Management

Pesticide Use

Trainings

Certifications

Pest Management

Pesticide Use

Trainings

Certifications

Vegetable grafting is a
helpful tool. One example
is a grafted eggplant that is
planted in a raised bed with
water around it. The small
eggplant is grafted with the
long eggplant because the
small eggplanted has a
strong root system.

Try to reduce pesticide use
and use biopesticides if
they are safe

Can use trap crops and then
try to spray insecticides on
the trap crop rather than the
main crop

In order to

screen and select

the best
pesticides, start
by looking at
government
information

They run the International

about pesticides Vegetable Training Course

and then
compare the

(IVTC), in which they invite
people throughout the world

chemicals to the who work with vegetables to
ones that are sold participate in this training

Suggest to

farmers that they

should stop
spraying their
crops with any
pesticides 1-2
weeks before
they are
harvested

Farmers should
read all
instructions,
including
efficiency
intervals, on
pesticides
packages

Sopana helped a team in
Taiwan to organize training
and give lectures on IPM for
IVTC

It will help if the team try to
teach them about the
insects/pests first and then
they can choose the right
practice to control them

PGS system is a
very good
system for the
farmers and have
to have the
product in their
farm first

GAP is easier to
suggest rather
than organic.

Would help to
make them a
schedule of how
much to produce
each week and
when to produce
it to keep up or
gain the
certification
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Another method is trap

crops, in which additional ~ The main

crops that are not intended problem is

for consumption are planted introducing new
with main crops, so that techniques which
pests target these additional do not get the
crops rather than the ones  farmers as

that will be sold. Trap crops immediate
should not be more than 10- results as they
20% more than the main ~ would by

crops and should not cost  spraying

too much chemicals

If the technique

selected fails, the
A lot of farmers can use farmers will be
neem oil and extract it from less willing to

the seeds to reduce change their
pesticide resistance, which practices and
is more economically more likely to go

friendly than chemicals and back to old
can reduce common pests  chemical use

Nematodes are often used
to control pests on bok
choy or leafy brassica

Some farmers also use
water nickel extract to
reduce pests

Botanical extract is a recipe
based on insect based used
to reduce pests

Changing the behavior of
farmers is very hard to do
because they often believe

Make a plan for
inspection about
the growing
period. For
example, the best
season for
tomatoes is
November and
October through
January, so plan
to have the
inspection at the
end of this
growing time
and make sure

they cannot farm as efficiently the farmer is

without spraying chemicals

Most farmers need to learn
about the major best for their
typical crop and understand
good versus bad insects

Farmers will respond better if
they understand what they are
trying to kill in their fields

It is helpful to show and
convince the farmers that they
can farm without chemicals
and

Helpful to promote

biopesticides and good quality

brands. It is better to offer
alternatives and show them
results

prepared.

Water
convolvulus
takes one month
to grow, so they
can grow it every
month and have
it certified for
GAP anytime

Know the
growing period
for each crop to
plan when the
farmers must be
ready

Use the
Department of
Agriculture
extension for
GAP
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Bt is often used for
caterpillars

It is important to know the
specific pest and crop to
pick the right biopesticide
of IPM method to use

If one farmer is successful in
reducing chemical use, others
will follow by example

It is important to group
farmers that want to grow the
same produce and resources
together and break up groups
by crop to teach them better

Important to teach farmers to
use chemicals as a last resort

Be careful with expectations
and miscommunications
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Appendix M - Traceability Record Sheet
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Appendix N - Infographic Poster 1
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“GAP Farming Practices” Final Draft (English):
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Appendix O - Infographic Poster 2

“What is Organic?” Draft 1 (Thai):
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Appendix P - Infographic Poster 3

“Benefits of Organic Farming” Draft 1 (English):
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“Benefits of GAP” Final Draft (English):
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GOOD AGRICULTURAL
PRACTICES (GAP)

01
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8 GAP REQUIREMENTS
01 WATER

The water source must come from an
environment that does not cause
contamination to the produce.

02 PLANTING AREA

Not in an close proximity to a facility
whose practices that would contaminate
produce (large factories, neighboring
farms that use chemicals, etc.)

03 AGRICULTURAL HAZARDOUS
SUBSTANCES

Stored in a clean, closed location and

used in accordance with the Ministry of

Agriculture

PRE-HARVEST PRODUCTION
QUALITY MANAGEMENT

There is a production contraol plan in
order to obtain quality output through
using good agricultural practices

source: https://warning.acfs.go.th/th/articles-and-research/view/7page=34 02
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8 GAP REQUIREMENTS

05 HARVEST AND POST-
HARVEST PRACTICES

Harvest produce at the correct time
and uphold the quality according to
the market demand

O6 STORING PROCESS

Handling in the field and storage of

produce are managed in a hygienic
manner to prevent contamination that
affects the safety of consumers.

O7 PERSONAL HYGIENE

Workers must have knowledge and
understanding of personal hygiene in
order to be able to work hygienically

08 TRACEABILITY SYSTEM
AND DATA RECORDING

There is a record of operational data,
chemicals used, buyer information, and
production quantities for the benefit of
traceability

03 Source: https://warning.acfs.go.th/th/articles—and-research/view/?page=234
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BENEFITS AND SIGNIFICANCE OF
GAP STANDARD

1. Improving the knowledge and producing plants systematically can
reduce costs and bring in higher income for farmers

2. Can help achieve high quality products that meet the standards
and are safe from contamination, and have more market demand.

3. Reduce the use of chemicals, reduce pollution to the
environment and reduce chemicals inhaled by the farmer.

4. Production certification and productivity is acceptable. Can build
the confidence of producers and consumers, and allow products
to be sold at higher price.

S.Improve the overall health of the community.

Source: https://www.opsmoac.go.th/satun-manual-files—441891791816 04
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PROCEDURES FOR OBTAINING GAP
STANDARD CERTIFICATE e

- say@ag httpsi//www.opsmoac.ga.th/satun-manual—files- 441891791816
F -
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DOCUMENTS REQUIRED FOR GAP
APPLICATION

1. Documents required for GAP applications are;
o copy of farm owner's National ID
o Application form (look at page x—x)
© Copy of the land deed
2. Submit all the documents to the Ministry of
Agriculture Office nearby or Department of
Agriculture Extension around the country with no
charge
3. Apply GAP standards in their farming practices
4, Cooperate with the official staff
Remark: in the case of a group application, the applicant
needs to submit the copy of Authorized Registration

Document on behalf of the juristic person

Source: https://www.opsmoac.go.th/satun-manual-files-441891721816 06
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EXAMPLE OF GAP APPLICATION FORM PAGE 1

07
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Source: https://gap.doa.go.th/web_manual/doc/F/F-1.pdf
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EXAMPLE OF GAP APPLICATION FORM PAGE 2
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Source: https://gap.doa.go.th/web_manual/doc/F/F-1.pdf 08
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EXAMPLE OF GAP APPLICATION FORM PAGE 3
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09 Source: https://gap.doa.go.th/web_manual/doc/F/F-1.pdf
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EXAMPLE OF GAP APPLICATION FORM PAGE 4
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Source: https://gap.doa.go.th/web_manual/doc/F/F-1.pdf 10
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PGS =7

Participatory Guarantee Systems

PARTICIPATORY
GUARANTEE SYSTEMS

11
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WHAT IS PGS

PGS is...

a community-based organic certification system developed from the
participation of local communities and social networks to exchange
knowledge and learning experiences. It is an alternative to organic
certification so that small farmers can access the market while
promoting the domestic market, which is suitable for small farmers
who are beginning to develop organic farming practices. This is a
process suitable for local farmers that allows everyone in the local

area to participate in setting the rules together.

O1 IMPORTANCE OF PGS CERTIFICATION

® Helps organize the work

® Helps to develop sustainable communities and solve various
problems

® mproves food and agriculture sustainability

® |ncreases income stability for the community

® Mobilizes communities against climate change

® pProvides healthy food for producers and consumers

® Promotes economic growth in the community to produce

enough products for sale

12

Source: https://www.pgs—-organic.org/sublcontent.asp?id=14294
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DIFFERENCE BETWEEN PGS AND GAP
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PGS

No chemicals used in any farming activities
Always considers the environmental effects

Maintains the balance of the ecosystem

GAP

Can use some chemicals to get rid of
pests/animals and cure disease but must take
into account safety and proper use

Can use some chemical fertilizers in production
in the correct amount and follow the
instruction on the label

The produce must not contain chemical
residues or be at a level that is not harmful to

consumers

Source: https://www.pgs-organic.org/subicontent.asp?id=142924
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STEPS TO OBTAIN PGS CERTIFICATION

1. The PGS group selects the members to be their formal

inspector and assigns judge committee for certification

|

2. Three inspectors go to the farm for inspection

according to the evaluation list

l

3. Farmers submit traceability records, maps of the plot,
crops types, livestock, the quantity of the produce, and
their farming practice (look at page 14 - 15)

wl' A
4. The inspectors submit the results to the

meeting to evaluate them together where the judge ImETVe

committee signs their names for approval farming

l l practices

PASS Not pass
L (specify time period/
cont. next page to reapply)
source: https://www.pgs-organic.org/subicontent.asp?id=14302 14
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STEPS TO OBTAIN PGS CERTIFICATION

Notify the inspection group

5. The officers prepare the documents which include the results with the
approval from the judiciary committee and information of the farm to

proceed with the registration for the farmers who passed the inspection
1 l

6. Recheck the documents and the results

J \

Doubts No doubts
Not approved for the Approve

S whole group and

sends the letter back Registeration

to the farmer
o the ers The foundation registers the certified

. farmers, issues member numbers for
Certified as PGS
® ®
@ database on the website.

_L2R00eQ . Jr

each plot, and creates a plots

Inform farmer of the
member number and allow

the use of the PGS logo

15 Source: https://www.pgs-organic.org/subicontent.asp?id=14302
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DOCUMENTS REQUIRED FOR
PGS APPLICATION

PGS Farmer Group

1.Participatory Guarantee System (PGS) and all group

certification requirements such as production regquirements,

practices, regulations, group philosophy, and values

2.Manual

o]

o]

o]

[e]

Group background

Member database

Structure of roles and responsibilities of directors
Farm audit methods and certification process
Certification process

Use of logos

Penalties for non—-compliance with the rules

3.A contract for members to acknowledge and sign that they

will comply with the requirements of the standards and rules

of the group

4.Plot audit record and monitoring

5.Meeting notes and a list of all attendees

8. Certified person information

7.Record recommendations and improvements from consultants

Source: http://www.clinictech.ops.go.th/online/filemanager/fileclinic/F1/files/pgs-manual.pdf 16
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DOCUMENTS FOR PGS APPLICATION

Farmers

1.Farm plan with serial number

2.Types of plants and pets and the amount of production
per year

3.Management of soil, water, plant species, livestock, pest
control, animals, organic fertilizers

4.Evidence of import showing sources such as fertilizer,

seed, animal feed

17 Source: http://www.clinictech.ops.go.th/online/fllemanager/fileclinic/F1/files/pgs-manual.pdf
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RECOMMENDATIONS
FOR PRACTICES

18
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RECOMMENDATIONS FOR PRACTICES

COMMON MISTAKES AND SOLUTIONS

® THERE SHOULD BE A TRACEABILITY RECORD TO WRITE DOWN

THE ACTIVITIES THAT OCCUR WITHIN THE PLOT AS WELL AS
PICTURES OF THOSE ACTIVITIES.

® THERE MUST BE FULLY GROWN VEGETABLES IN THE PLOT ON
THE DAY THE OFFICERS COME TO INSPECT BY PREDICTING THE
GROWTH TIME OF THAT PLANT.

® THE FARMERS MUST BE PRESENT ON INSPECTION DAY.

® BEFORE MAKING AN APPOINTMENT WITH THE STAFF, THE
FARMER MUST ENSURE THAT THE APPLICATION AND OTHER
DOCUMENTS HAVE BEEN SUBMITTED. ALSO, THEY MUST
PREDICT THE GROWTH TIME OF THAT PLANT THE STAFF WILL
THEREFORE MAKE AN APPOINTMENT TO INSPECT THE
CONVERSION. IF THEY ARE NOT SURE WHETHER YOU HAVE
SUCCESSFULLY SUBMITTED THE DOCUMENTS OR NOT ASK THE
COORDINATOR.

® PETS SHOULD NOT BE ALLOWED TO WALK IN THE FIELD OR

NEAR THE PRODUCE.

19
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RECOMMENDATIONS FOR PEST
MANAGEMENT

Integrated Pest Management (IPM)

Integrated Pest Management (IPM) is a process used to
solve pest problems centered around long-term prevention
of pests and their damage to the ecosystem. IPM is a way to
reduce the use of pesticides to prevent harm to the
environment and health.

Bio Extract

Mix neem leaves + tobacco leaves + fermented
shallots for 1 night -> spray it into the plantation field

Sources:
IPM - https://ipm.ucanr.edu/what-is-ipm/

20

http://wwwia.bictec.or.th/Shrinfo/documents/BIOTEC%20for%20Farm% 20Product.pdf
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RECOMMENDATIONS FOR PEST
MANAGEMENT

Vegetable Grafting

Vegetable grafting is an IPM technique commonly used on
tomato, watermelon, melon, eggplant, cucumber, and pepper. It
is a process where a farmer can join cut pieces of two different
plants to fuse it into a single plant. It involves bundling a scion
and a rootstock. Once these are bundles, the plants can grow
together at a union spot. The advantages are better resistance
to pathogens, environmental stresses, and higher crop yields.

= Clip
© 60 detail
bevel cut »
Scion

=

1 Pairing 2 Cut » 3 Junction

- Ey

- / \‘5
R

Grafted
plant
e 6D°
bevel cut

Grafting - https://extension.okstate.edu/fact-sheets/introduction-to-vegetable-grafting.html

Rootstock

Sources:

21 https:/fwww.linkedin.com/pulse/grafting-vegetables-hassan-abu-nejim/?trk=read_related_article-

card_title
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RECOMMENDATIONS FOR PEST
MANAGEMENT

Trap Crops

Trap crops are a tool used to protect crops by planting crops
that are not going to be consumed beside the main crops.
They are supposed to target pests so they attack the trap
crops instead of cash crops. The farmer can also spray

insecticides on the trap crops instead of the main crops, so
the main crop does not have chemicals on it.

1.Plant the trap crop 2-3 weeks

; Chili Plant Tomato Chili Plant

Insects will attack the trap crop
instead of the main crop

Sources:

Trap Cropping - https://extension.uga.edu/publications/detail.html|?
number=C1118&title=trap-cropping-for-small-market-vegetable-growers

22
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RECOMMENDATIONS FOR PEST
MANAGEMENT

Molasses Bottles

Molasses bottles are plastic bottles with molasses inside them
that are hung up around the field and can trap insects that
come to eat the molasses. These are useful for controlling the
population of Diamondback Moths, Cabbage Loopers,
Cabbage Webworms, and Common Cutworms. This technique
is useful to protect cabbage and other vegetables.

How-to:

1.Fill plastic bottles with about 3cm of molasses.
2.Leave them open and hang them on bamboo
shoots around the field that are about 10m apart.

Sources:
https://www.researchgate.net/publication/355113545_5_Simple_and_Effective_Iintegrated_Pest_Managem
ent_Technique_for_Vegetables_in_Northeast_Thalland

23
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COMMON BIOPESTICIDES

Biopesticides are a certain type of pesticides made from
natural materials, which makes them safer to use than regular
pesticides.

To understand whether a biopesticide product is appropriate
for a situation, the label and any other manual should be read
and fully understood.

Use high spray volumes (400-1,000 L/ha) and appropirate
nozzles for pressure. Treat the target pest at frequent
intervals (seven days or less) to maintain protection.

Difference Between...
Biopesticides & Chemicals

Friendly to non-target Harmful to non-target

species species

Does not cause causes a lot of

pollution pollution
Pests less likely to % I Pests more likely to
—
Y .
become resistant “E become resistant
Vi
Sources:
https://assets.publishing.service.gov.uk/media/57a08d4c40f0bss2ddo018b8/R7299_FTR_anx2.pdf
http://wwwia.biotec.or.th/Shrinfa/documents/BIOTEC%20for%20Farm%20Product. pdf 24
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COMMON BIOPESTICIDES
Nematodes

Nematodes are round, microscopic worms used for insect
control. They release bacteria which kills insects. They can be
used against insects in soil, such as webworms, cutworms,
army worms, and wood-borers. They can often be sprayed
using agricultural equipment. They should be applied early in
the morning or in the evening. Nematode pesticide, also
known as Steinernema carpocapsae, are produced by the
DOAE, which is used mainly on fruit trees. A common use for
this method is for tomatoes.

Tomato plant
infected by pests

Farmer sprays the nematode Nematodes
pesticide on an infected plant release a bacteria
which is not harmful to health that kills the pest

or environment.

Sources:
https://ncceh.ca/documents/field-inquiry/nematodes-pest-control

25
https//www.tm.mahidol.ac.th/seameo/2015-46-4/03-6387 15.pdf
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COMMON BIOPESTICIDES

Trichoderma Harzianum

Trichoderma harzianum is the most
widely produced local biopesticide in
Thailand. It is used to control plant
diseases and fungus such as root rot and i
soft rot in vegetables and fruit trees. 8 -

211y
AN

,,,,,

10

Bacillus thuringiensis (Bt)

Bt is a bacteria that can be used against
caterpillars and similar insects. Some of
the insects it can be used against are
lepidoptera, leaf eating coleoptera, and
mosquitos. Bt can be applied by hand
sprayer and protective gear is not required
when spraying it. It can be used up to the
day of harvest since residues are not
harmful to humans or animals.

Nuclear Polyhedrosis Virus (NPV)

NPV is another biopesticide that is
sometimes used alongside Bt. NPV is
most effective against small larvae and is
proven to work against the Spodoptera
moth in grapes and larvae in silk. NPV is
also not harmful to beneficial insects.

257 mh{u"

Sources: https:/vric.ucdavis.edu/pdf/pests_BtCaterpillarControl.pdf 26
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RECOMMENDATIONS FOR MANURE

Quality Testing

Farmers can put worms into the cow manure to
check the quality of the cow manure. If the
worms die, it means that the cow manure is of

bad quality.
Improving Feed Quality

Farmers can feed their chickens, ducks, cows, and
pigs chemical-free feed such as leftover
vegetables, rice bran, banana, or other nutrient-
filled foods to improve the quality of the manure.

Sources:

27 https://www.manuremanager.com/improving-manure-through-feed-quality/
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TRACEABILITY RECORDS

Traceability records help save details and operations on

plots. They also promote efficiency in producing

agricultural products with quality, which meet the

standards and the needs of consumers. This includes

developing a system for quality assurance of products

and production processes to ensure quality and safety

for consumers.

O1

WHY IS TRACEABILITY RECOD IMPORTANT?

Helps organize the work

Able to trace the information in case of a problem or
disease outbreak. Item can be traced back and the
problem can be fixed before anyone consumes product
Helps to remember important information about products
better when taking notes

Allows the consumers to trace their food

Enhances confidence in the safety of produce

Can be used as evidence when applying for a certificate

of different standards

29

Source: https://www.opsmoac.go.th/satun-manual-files-441891791816
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TRACEABILITY RECORD

02 HOW TO RECORD IMPORTANT INFORMATION
1.Actual practice data must be recorded
2.Areas and Planting date
3. Cultivation practices
4.350il management
5.Source of production factors
6.Pest prevention and elimination
7.Harvest date
8.Amount of crops per acre
S.Photos of every step of planting

10.Information of the buyer of the produce or the
source of the produce to be sold

11.Keeping production records for at least 2 years

Remarks :
1.The notebook should be sturdy, not torn easily/not at
risk of being lost.

2.Must be recorded continuously every year

Source: https://www.opsmoac.go.th/satun-manual-files-441291791816 30

258



Ausinnge
Kham Koon Center

EXAMPLE OF TRACEABILITY RECORD
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31 source: https://qsds.go.th/dsssilk/wp-content/uploads/sites/122/2021/07/GaP.pdf
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EXAMPLE OF TRACEABILITY RECORD

AN AN RY:

Source: https://qsds.go.th/dsssilk/wp-content/uploads/sites/122/2021/07/GAP.pdf 32
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Additional Resources

* https://warning.acfs.go.th/th/articles—and-research/view/?page=34

® https://www.opsmoac.go.th/satun—manual-files-441891791816

® https://gap.doa.go.th/web_manual/doc/F/F-1.pdf

* https://www.pgs—organic.org/subicontent.asp?id=14294

& https://www.pgs—organic.org/subicontent.asp?id=14302

® http://www.clinictech.ops.go.th/online/filemanager/fileclinic/F1/files/pgs—
manual.pdf

® https://thfarmers.com/msvintjuman/

e https://shop.grotech.co/blog/ipm-N15ANNSARF ALK/

e https://extension.uga.edu/publications/detail.ntml?number=C1118&title=trap—
cropping-for—-small-market-vegetable—growers

® ttps://www.researchgate.net/publication/355113545_5_sSimple_and_Effective_In
tegrated__Pest_Management_Technique_for_Vegetables_in_Northeast_Thailand

® https://assets.publishing.service.gov.uk/media/57a08d4c40f0b652dd0018b8/R7
299_FTR_anx2.pdf

* http://wwwia.biotec.or.th/shrinfo/documents/BIOTEC%20for%20Farm%20Product.
pdf

* https://vric.ucdavis.edu/pdf/pests_BtCaterpillarControl.pdf

® https://gsds.go.th/dsssilk/wp—content/uploads/sites/122/2021/07/GAP.pdf

33
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About Us

Dr. Tantip Thamrongvarangoon MD.

Head of Kham Koon Center

Dr. Tantip has an interest in community health and a
desire to improve the well-being of the people. She
quickly realized that the root of the health problems
comes from what people consume In thelr dally life.
Hence, she collaborated with many organizations to
promote the safe use of chemicals In the agricultural
sectors for both consumers and producers. She

encourages local farmers to obtain GAP certification to

verify their product quality.

Students

] Napatsorn Chadanuntakul
Sophia Islam
Sophia Mularoni
Pakkarin Putpongphaew
Theresa Rosato
Yavitha Siri-u-vithtaya
Surangkana srichantamit
Joelis velez Diaz

This academic year, students in their third year of the Bachelor of Science Program
(International Program) from Chulalongkorn University's Department of Chemistry, Faculty of
Science, and Worcester Polytechnic Institute collaborated to create an Interactive Science
and Social Project. There are 9 research projects in the works. One of this academic year's
projects is to study and research Good Agricultural Practices (GAP) to educate, guide and
provide additional information to farmers of the Kham Koon Center at Ubon Rat District,

Khon Kaen, to encourage farmers to work more systematically and efficiently.

Advisors
Professor Rosemary Taylor

Professor Dr. Supawan Tantayanon
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