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Towards a non-toxic environment

Program Partners

@ THAI EDUCATION FOUNDATION

Thai Education Foundation

The Thai Education Foundation (TEF) is a non-profit organization
working to improve education in Thailand. To TEF, education is first
and foremost a continuous process guided primarily by the partic-
ipant-learners themselves. To optimize this learner-centered ap-
proach in a rapidly changing national context, formal, non-formal and
private-sector institutions must continually develop diverse and re-
sponsive capacities and programs. Linking innovative field projects,
training and policy development support, TEF works to make innova-

tive, practical and effective contributions to this end.

The Feild Alliance

The Field Alliance is an alliance of governmental and civil societies
agencies that promotes ecological agriculture and healthy livelihood
for rural communities through educational process that enable each
woman, man and child has the right to knowledge, has the respon-
sibility to decide, and should have the freedom to act in ways which
ensure the health and sustainability of human and environmental
systems. Further, each woman, man, and child has the inherent abil-
ity to undertake these tasks, and that the role of governments, cor-
porations and international organisations is to support the efforts of
individuals and local communities. Finally, we believe that efforts to
promote healthy and sustainable systems should be informed by a
combination of ethical, spiritual, scientific and aesthetic values.
By '
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Pesticide Use in Southeast Asia

Pesticide use in the Southeast Asia region

has grown rapidly in the past decade. Be- b Vietnam

tween 2003 and 2012, the average appli- 54 —2 Thailand ,';_ -
cation of pesticides has grown 6.8% annu- <+ Cambodia

ally in Thailand, 9.7% annually in Vietnam, 144 ¢ Laos (2008-2012) y
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ally in Laos, as depicted in Figure 1.
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The quantity of formulated pesticide
products applied per hectare in Thailand
increased by a factor of six between 1987
and 2010. The growth of pesticide use has
far surpassed the growth of agricultural
outputs, as agricultural outputs have ac- 4
tually decreased 7.4% annually between
1987 and 2010. Increased used of herbi-
cides accounts for a significant portion 0da " . A i & - - 5
of the growth in pesticide use, especially
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.- . Figure 1: Agricultural pesticide use in Cambodia, Laos, Thailand and
ThOUQh more p?St'C'des are b?'ng ap- Vietnam, in quantity of imported product per hectare of arable land,
plied to crops, yeilds are decreasing. 2003-2012.

After surveying 1029 farmers across four countries in Southeast Asia, The Field Alliance calculated the aver-
age liters of pesticide sprayed per hectare of farmland. On average, farmers in the Lao People's Democratic
Republic used the largest quantities of pesticides per hectare. Across all countries, government regulation of
pesticide use is limited, and low levels of risk awareness amongst farmers and members of the community
has contributed to the exponential growth of pesticide use in the region.
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Figure 2: After surveying farmers in five countries in the Southeast Asia region, we fould that Lao
PDR had the highest application of pesticides, followed by Vietnam.
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Types of Pesticides

According to the World Health Organization, “pesticides are chemical compounds that are used to kill pests, includ-
ing insects, rodents, fungi and unwanted plants (weeds). Pesticides are used in public health to kill vectors of disease,
such as mosquitoes, and in agriculture, to kill pests that damage crops. By their nature, pesticides are potentially toxic
to other organisms, including humans, and need to be used safely and disposed of properly"?.

Insecticides

Organophosphates and Carbamates
Organophosphate (OP) and carbamate (CM) pesticides are a group of insecticides that
inhibit a neuromuscular enzyme called acetylcholinesterase?®. This enzyme is neces-
sary for normal function in both humans and insects, and both acute and long-term
exposure to OP's have health implications on humans, especially children*. A grow-
ing body of evidence links OP exposure to neurodevelopmental disorders in chil-
dren. Evidence from studies in animals find that prenatal and early postnatal org-
anophosphate exposure can adversely affect cognitive, motor, and sensory
functions as well as the development of the nervous system' .

Pyrethroids

Pyrethroids are a class of insecticides that act on the membranes of nerve
cells in insects, paralyzing the affected organism?®. Recent studies raise con-
cerns about the effect of pyrethroids on sperm quality and DNA, reproductive
hormones, and pregnancy outcomes™

B "\'_ - i
Aphids are small sap sucking insect, and they are the
most destructive insect pests on cultivated plants..

Herbicides

_—_- o B T
Pigweed is a highly competitive weed that is becoming
increasingly resistance to herbicides.

Fungicides

Carbendazim

Carbendazim is a fungicide used on grains and fruits. Studies conducted on ani-
mals indicate that high doses of carbendazim are linked to infertility® . Carben-
dazim is amongst the most widely used fungicides in Asia’ .

Mancozeb

Along with carbendazim, mancozeb is amongst the most widely used fun-
gicides in Asia. Similarly to carbendazim, studies conducted on animals in-
dicate that long term mancozeb exposure can reduce fertility® . Mancozeb
has been classified as a probable human carcinogen by the United States
Environmental Protection Agency? .

Cochliobolus heterostrophus is a fungal plant pathogen.
that causes southern corn leaf blight in maize.
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Pesticide Use by Country

CAMBODIA

TFA's partner®® surveyed 215 farmers in the Battam-
bang region of Cambodia where the primary crops
are rice, cabbage, yard long bran, and chili. On av-
erage, these farmers used 2,466 liters of pesticides
per hectare of farmland annually. Each farmer used
an average of 3,761 liters of pesticide annually, and
each farmer was exposed to pesticide spraying for
an average of 12 days annually.

MYANMAR

TFA's partner'® surveyed 85 farmers in the Southern
Shan region of Myanmar where the primary crops
are tomato, mustard, pea, cabbage, cauliflower, or-
ange, and cut flowers. On average, these farmers
used 3,749 liters of pesticides per hectare of farm-
land annually. Each farmer used an average of 4,190
liters of pesticide annually, and each farmer was
exposed to pesticide spraying for an average of 34
days annually.

THAILAND

The Thai Education Foundation (TEF) surveyed 296
farmers in the Uttaradit, Pathum Thani, and Sakon
Nakhon regions of Thailand where the primary
Crops are rice, corn, sugarcane, cassava, calendu-
la, soybean, chili, mango, rubber, bamboo, orange,
zucchini, lentil, and cucumber. On average, these
farmers used 1,102 liters of pesticides per hectare
of farmland annually. Each farmer used an average
of 4,724 liters of pesticide annually, and each farmer
was exposed to pesticide spraying for an average of
10 days annually.

LAO PDR

TFA's partner' surveyed 43 farmers in the Sungth-
ong and Vientiane regions of Laos where the pri-
mary crops are chili, tomato, eggplant, and Chinese
mustard. On average, these farmers used 8,137 liters
of pesticides per hectare of farmland annually. Each
farmer used an average of 6,343 liters of pesticide
annually, and each farmer was exposed to pesticide
spraying for an average of 28 days annually.

VIETNAM

TFA's partner'® surveyed 390 farmers in the Bac
Giang, Yen Bai, and Lao Cai regions of Vietnam
where the primary crops are rice, vegetables, cab-
bage, potato, kohlrabi, and sweet potato. On aver-
age, these farmers used 4,762 liters of pesticides
per hectare of farmland annually. Each farmer used
an average of 1,421 liters of pesticide annually.
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Pesticide Exposure by Country

To assess the implications of pesticide use on the human population in the region, The Field Alliance conducted stud-
ies in Laos, the Phillipines, Thailand, and Vietnam to test for residues of organophosphates, a family of insecticides, in
the blood of school children, farmers, and consumers using reactive paper. The reactive papers screens for organo-
phosphates and carbamate pesticides based on the inhibition of acetylcholinesterase, a neuromuscular enzyme’® .
The color results on the reactive paper indicate the level of risk the subjects displays based on the concentration of
pesticide residues in the blood.
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Pesticide Use in Thailand

Our findings from the blood reactive paper samples led the Thai Education Foundation to conduct an in-depth study
of pesticide use and exposure in Thailand. We surveyed farmers in the Sakon Nakhon, Phangnga, Pathumthani, and
Chiang Mai regions of Thailand to assess which pesticides are used most frequently. Amongst the most commonly
used pesticides were organophosphates, carbamates, and pyrethroid.
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Organophophate Residues in
Food and Vegetables

The Thai Education Foundation also tested the presence of organophosphate and pyrethroid residues on vegetables
and fruits from local markets in the four Thai provinces. Schools purchase food from these markets for children’s
lunches, When testing for pyrethroid residues, the presence of fenpropathrin, L-cyhalothrin, permethrin, cyfluthrin,
cypermethrin, esfenvalerate, and deltamethrin in a sample of 221 vegetables. Of these vegetables, 217 had detect-
able levels of one or more of the tested chemicals. When testing for organophosphate residues, the lab tested the
presence of methamidophos, diazinon, dimethoate, chlorpyrifos, and ethion in a sample of 222 vegetables. Of these
vegetables, 201 had detectable levels of one or more of the tested chemicals.

00.5% of sampled vegetables had detectable levels of
organophosphate residues, and 98.2% had detectable

levels of pyrethroids.

Additionally, the Thai Education Foundation compared the percentage of unsafe samples in high-risk and low-risks
areas, and found that the percentage of unsafe samples is slightly higher in high-risk area. In high-risk areas, 42.3%
of samples had unsafe levels of pesticides, whereas 40.80% of samples were unsafe in low-risk areas, as depicted in
Figure 10 below.

Results of 512 samples of fruit and vegetables

from 36 schools tested for pesticides residue.
Thai Education Foundation, 2016

B Schools in risk areas Schools in no risk areas

57.13% 59.20%

. | B

SAFE UNSAFE

Figure 8: Pesticide residues in fruit and vegetables.
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Pyrethroid Residues in Vegeta-
ble Samples in Sakon Nakhon

Figure 9: From a sam-
ple of 51 vegetables
from markets in Sakon
Nakhon, we tested for
seven types of pyre-
throid residues.

Figure 10: Of the 51
samples, all of the
tested vegetables
had at least one of the
pyrethroid  residues
present.
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Chemical Residues in Meat and
Processed Food

While pesticide residues raise health concerns for fruits and vegetables, meats and processed foods are also treated
with chemicals as preservatives or whitening agents. Amongst these are sodium hydrosulfite, sodium borate, and
formalin. Sodium hydrosulfite is a water-soluble salt that is used in food preservation to prevent the decolorization of
organic materials. Sodium borate, also known as Borax, is a salt of boric acid that acts as a preservative or a firming
agent. The use of borax as a food additive is banned in multiple countries, with the Canadian government stating that
exposure to the compound may cause developmental and reproductive health effects . Formalin is the saturated
water solution of formaldehyde, which is used as a disinfectant and a preservative. In 2016, the Thai Education Foun-
dation tested the presence of these compounds in meats and processed foods and found unsafe levels of each in
19.4% to 33.8% of samples.

Summary of residue detection in meat and processed products.

In November, 46 schools in Chiang Mai, Pathum Thani, Sakon Nakhon and Phang Nga

Number of raw Types of Number of raw Number of raw
N ) A . AT ) Types of
materials inspected: Products materials inspected: materials inspected:
Types of Products Sampled: Products
144 samples Sampled: 198 samples 152 samples
Sampled:
1. Fresh Squid 1. Pork 1. Fried squid
2. Bamboo 2. Fish Ball/ :
shoots Pork Ball / Meat Ball 2. Fish balls
3 Pickled fruits 3. Chicken sausage 3. Talapia
4'. Shredded 4. Thai Pork sausage 4. Pickled ginger
ginger
Ofthe samples > Rice noodles Of the samples _ ) Of the samples  5.Cow intestines
P products, 67 were 5. Picked fruits/lettuce products, 33 were
products, 28 were fo (33 8% fo (21.7%
unsafe (19.4%) 6. Sugar unsafe (33.8%) unsafe (21.7%) 6. Tiger prawns

7. Bean sprouts

8. Fermented
Rice noodles

6. Fermented pork

7. Fried potato

8. Fried
pumpkin/yams/banana
fritters

9. Fried onion rings/
papaya

Note: The majority of the raw products originated from the main markets of each province or the local village

markets where the schools are located.

7. Fresh squid

8. Shitake
mushrooms

9. Dried Grapes

Figure 11: The table above displays the the number of samples with unsafe levels of soduim hydrosulfite, sodium borate, and for-

malin.
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Organophosphate residues
In urine.

The frequent application of potentially harmful pesticides raises concerns about the level of pesticide exposure in the
population, particularly amongst children. Due to their possible adverse effects on neurodevelopment in children, the
primary concern of this study was organophosphate exposure. The level of exposure was measured by the quantity of
dialkyl phosphate (DAP) metabolites found in the urine of the subjects. In this study, we measured the concentration
of six different DAP metabolites, dimethylphosphate (DMP), dimethylthiophosphate (DMTP), dimethyldithiophosphate
(DMDTP), diethylphosphate (DEP), diethylthiophosphate (DETP), and diethyldithiophosphate (DEDTP), and we de-
tected at least one of these metabolites in 97.8% of sampled students. The DAP detected at the highest concentration
was dimethylphosphate (DMP).

Our study found that beween 97.8% of sampled Thai
students had organophosphate residues in their urine.

Figure 12: 100
The urine testing results
shown that 98% of 393 stu-
dents from 4 provinces de- ™
tected organophosphate
chemicals 5 B Detected
B Not detected
25
I hnbkill
Phanngna Prathumtani Sakonnakom Chiangmai
Figure 13; i
The results also shown F

that majority of students
and teachers had 2 and
more than 3 chemicals of
organophosphate in their
urine. Chlorpyrifos was the
most frequent detected
chemical.

0

B Not found
W Found 1-2 chemicals
Found more than 3 chemicals
20
D K.

Phannga Prathumtani Sakonnakom Chiangmai

The results from the studies had shown that vegetables and fruits from local makets used for school lunch are nearly 100% contami-
nated with pesticides (organophosphate and pyrethroids). Nearly 100% of students and teachers’ urine also detected organophos-
phates. Chlorpyrifos was the most frequently detected chemical in both vegetables and human. However, this study is inconclusive
as further investigation is needed to see if other mostly used pesticides of carbamate, pyrethroids, paraquat and glyphosate are
residual in students and teachers’ urine. The results of this studies were used to discuss and plan for policies and measures with
regards to the safe school lunch and establishment of green market at the local, district, provincial and the national levels.

11
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Dimethylphosphate metabolites

DMTP DMDTP
Dichrovos Acephate Azinphos methyl
Dicrotophos Chlorpyrifos methyl Dimethoate
Fenitrothion Malathion
Fenthion Methidathion
Tetrachlovinphos Methamidophos Phosmet
Trichlorfon Methyl parathion
Acephate Oxydemeton methyl

Chlorpyrifos methyl Pirimiphos methyl
Fenitrothion Temophos methyl
Azinphos methyl

Methamidophos Dimethoate
Methyl parathion Malathion
Oxydemeton methyl Methidathion

Pirimiphos methyl Phosmet

Temophos methyl
Azinphos methyl
Dimethoate

Methidathion

Types of Chemical 80 Farmers Used

Herbicide

s Insecticides = Fungicide Herbicide

12

Dialkylphosphates (DAPs) metabolites of organophosphate
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Pyrethroid metabolites

Diethylphosphate metabolites

DEP DETP DEDTP 3PBA
Chlorethoxyfos  Chlorethoxyfos  Disulfoton Permethrin
Chlorpyrifos Chlorpyrifos Ethion Cypermethrin

Coumafos Coumafos Phorate Esfenvalerate
Diazinon Diazinon Phosalone Bifenthrin
Ethyl parathion Ethyl parathion  Terbufos Cyhalothrin
Sulfotepp Sulfotepp Cyfluthrin
Disulfoton Disulfoton Fenvalerate
Ethion Ethion Fluvalinate
Phorate Phorate Flucytinate
Phosalone Phosalone Fenpropathrin
Terbufos Terbufos Phenothrin

Chemical Family 80 Farmers Used

Other chemicals
45%

s Organophosphate s Carbarnate
= Pyrethroid = Thincarbamates
Paragquat Other chemicals
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