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Participatory management of agrochemical packaging waste among farmers
to prevent chemical contamination of Phetchaburi River
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ABSTRACT: This study aimed to (1) examine the basic characteristics of farmers (2) investigate farmers’ behaviors
regarding the use and management of agrochemical packaging waste (3) analyze the relationship between personal
factors and behaviors related to the management of agrochemical packaging waste and (4) propose guidelines for
managing agrochemical packaging waste. A mixed-methods research design was employed. The sample consisted of
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two groups (1) 391 farming households, selected through accidental sampling from four districts, such as
Kaeng krachan, Tha yang, Ban lat and Mueang district. Data were collected by questionnaire and (2) 12 community
leaders and representatives of relevant agencies, including community leaders, farmer representatives, district
agricultural officers, and public health officers who were selected through purposive sampling and interviewed using
a semi-structured interview guide. The findings from both groups were then integrated to develop a draft of
participatory guidelines for agrochemical packaging waste management. The draft was subsequently reviewed in a
meeting involving 60 participants, including farmers, community leaders and agricultural academics from the district
agricultural office in order to jointly consider and refine the proposed suidelines. The findings revealed that
insecticides were the most commonly used agrochemicals among farmers (24.8%). Most of the agrochemicals used
were in liquid form (57.1%), and the majority were contained in plastic packaging with package sizes of less than 1 kg
or 1 | accounting for 20.6%. Farmers’ behaviors regarding the sorting and storage of agrochemical packaging waste
were at the level of “sometimes” (X + S.D. = 2.33 + 0.54 and 2.30 = 0.55, respectively), whereas their behavior
regarding disposal was at the level of “never practiced” (X+ S.D. = 1.58 + 0.43), particularly concerning unsanitary
disposal practices. Receipt of knowledge or training was significantly associated with disposal behavior (p<.05) but
showed no statistically significant association with sorting or storage behaviors. The study also generated a six-step
participatory guideline for agrochemical packaging waste management that was consistent with the local context and
problem conditions of the area (1) situation analysis and awareness raising (2) systematic source separation (3) safe
household-level storage (4) establishment of community collection points (5) proper transfer to authorized disposal
facilities and (6) monitoring, evaluation, and incentive creation.

Keywords: agrochemical packaging waste management; participation guidelines; Phetchaburi
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Figure 1 Participatory development of agrochemical packaging waste management guidelines
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Table 1 Number and percentage of general information of questionnaire respondents

(n=391)
Item Number Percentage (%)
1. Gender
- Male 182 46.5
- Female 206 52.7
- other 1 0.3
- Non-disclosure 2 0.5
2. Age
- 18- 25 years 30 7.7
- 26 - 35 years 56 14.3
-36 - 45 years 107 27.3
- 46 - 55 years 97 24.8
- 56 - 65 years 73 18.7
- Over 65 years 28 7.2
3. Education Level
- Primary education 168 43.0
- Lower secondary education or equivalent 72 18.4
- Upper secondary education or equivalent 86 22.0
- Higher vocational certificate (Diploma) 18 4.6
- Bachelor’s degree 42 10.7
- other 5 1.3

4. Type of Agricultural Practice

- Rice farming 110 28.1
- Fruit trees / Perennial crops 70 17.9
- Field crops 129 33.0
- Vegetable farming 34 8.7
- other a8 12.3

5. Duration of Agrochemical Use

-0-5 years 75 19.2
-6-10 vyears 107 27.4
- 10 - 15 years 65 16.6
- over 15 years 144 36.8

6. Experience of Receiving Knowledge or

Training
- Yes 127 325
-No 264 67.5
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Table 2 Types and quantities of agrochemical packaging waste generation

(n=391)
ltem Description Percentage (%)
Groups of chemicals regularly used Insecticides 24.8
Herbicides 20.6
Fungicides 13.8
Animal control chemicals 73
Plant growth regulators 11.8
Chemical fertilizers 21.7
Types of agrochemicals used Powder form 42.9
Liquid form 57.1
Size of chemical containers Less than 1 kg or L 38.2
2kgorlL 22.5
3-5kgorlL 18.7
More than 5 kg or L 20.6
Types of agrochemical Glass bottles 18.9
containers and packaging Plastic bottles 20.6
Gallons 14.9
Plastic bags 7.5
Aluminum foil bags 7.0
Paper bags 4.9
Sacks 14.0
Plastic containers 12.1
Packaging volume per month 1-10 kg 56.9
11-20 kg 19.2
21-30 kg 7.9
31-40 ke 4.9

More than 41 kg 111
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Table 3 Behavior of farmers in sorting agrochemical packaging waste

Details on the sorting of agrochemical

Mean S.D. Level of Practice
packaging waste

Personal protective equipment must be worn at all times

243 0.59 Practice regularly
when handling agrochemical packaging waste
All agrochemical packaging containers must be rinsed with

2.16 0.72 occasionally
water prior to each collection.
Agrochemical packaging waste must be separated from 538 062 Practice regularly
general waste ’ ’
Agrochemical packaging waste must be sorting into different

2.27 0.66 occasionally
categories

Overall 2.31 0.54 occasionally

2) ng@nssumsiudaiueinussadaiaiinianisinensvednuasns insnsnsinisudUalunmsineylu

szau “Wuuneds” Tnefidnedeniaiu 2.30 (X+S.D. = 2.30 + 0.55) (Table 4) uansliiiiuin nsdaiusnussgidiad
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(X+S.D. = 2.32 = 0.63) wazn1silumsn1stesiunisvuieusenitesenismianiedmuiedllradeinande 2.16

(X+S.D. = 2.16 + 0.74) aglusyau “Wuvnsy” duludmunsiivenussaduaiednnisinessluanuiiiilignuaian
1pu ﬁﬂﬁmﬂﬂuLLazé’m’iLﬁmLLasLﬁ“usmﬂUiif\;ﬁmSﬁmﬁmﬁmimwmﬁwmmma'aﬁ'ﬁu P1gunn71 100 L. WU LNWATAT

UfURegluseeiu “Uﬁﬂ’anﬂﬂ% » FaflAaAewiniu 2.36 (X+S.D. = 2.36 + 0.66) Uay 2.38 (X=S.D. = 2.38 + 0.68) Muddu
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Table 4 Behavior of farmers in the storage of agrochemical packaging waste

Storage Practices of Agrochemical Packaging Waste Mean S.D. Level of
Practice
Agrochemical packaging waste is stored in a place protected from 2.36 0.66 Practice
sunlight and rain, and located away from people and animals regularly
Agrochemical packaging waste is stored separately from other 2.32 0.63 occasionally

types of waste

Agrochemical packaging waste is stored more than 100 meters 2.38 0.68 Practice
away from sources of drinking and domestic water regularly
Measures are taken to prevent contamination from agrochemical 2.16 0.74 occasionally

packaging waste while awaiting disposal or sale

Overall 2.30 0.55  occasionally

3) WYANTINAUNITATAGINUITYANILATNINTINEATVRUNEATNT TagnInsaanunsnsinisudfeylu
szau “ldimeUfUR” danafowindu 1.58 (X+S.D. = 1.58 + 0.43) (Table 5) lviliiudinisidneinussydueiniuman

guidvnadeldlasunmsdnfiunisegradususssuluiunfny Wefiansandusedenud wgAnssuiiisadesiunisiidn

'
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ads Tnefiarumuvesduyurniuszana 10-15 wu. wagnaudugninedefum 50 su. fanedswiiiu 1.34 (X«SD. =
1.34 + 0.61) Mavagsnussataeiainenisineasiasnsu zvieviliasBeaneunisilinay fenedsmiity 1.42
(X+S.D. = 1.42 + 0.67) waznsyavquilanaveinussysasieiimenisineaslidnegades 1 u. fanadewiify 1.42

(X+S.D. = 1.42 + 0.65) Fsduegluszau “liweufii” iWunsuanstenisaziaetuneulunisananudesionsidvauas

@ 14

nsvuleuvesasinigiunazunandt lummseiutunginssuiinetewensegdlamaasugia Wy Mewnussasiue

¥
PR o A '

WALN9INNSNYAS AN USRS UT YN TARAEWNAU 2.05 (X+S.D. = 2.05 + 0.74) Y9a@0nnaaudnwme way N13ul

(2563) Nnuinn1sidnwnussydaeiainiinisinunsegegniesdsliunsansuaziinsueseliiuivievennniy
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Uea wagliiswnussadaeiiniinianisineasidiuvesiily danadewiiiu 2.01 (X+S.D. = 2.01 + 0.72) ailrnadeas

°o v W

nifedunazedluszau “Wuuiese” fadinisujifdedaiianeuiidunisuansinnunsnsuisdiulimnuddgyiu
wumsiliusglenivseaanndesivituf ianasainuinnitnismdanuduneunidnnisnuasniowassnussiniad
nInaneasusUsznnansanglisusudevennild mslifisuduresiiluierafedesiunsiulifiesvie

wnnIMsAadadnaufuvialaense

Table 5 Behavior of farmers in the disposal of agrochemical packaging waste

Disposal Practices of Agrochemical Level of
Mean S.D.
Packaging Waste Practice
Agrochemical packaging waste is crushed, punctured, or shredded 1.42 0.67 Never
before landfill disposal. practiced
A landfill pit for agrochemical packaging waste is dug to a depth of at 1.42 0.65 Never
least 1 m. practiced
Agrochemical packaging waste is buried more than 50 m away from 1.48 0.74 Never
sources of drinking water, domestic water, and residential areas. practiced
Agrochemical packaging waste is buried in areas not prone to flooding or 1.47 0.73 Never
on elevated land. practiced
Lime is applied at the bottom of the pit and sprinkled to cover the 1.34 0.61 Never
agrochemical packaging waste every time, with a lime layer thickness of practiced

approximately 10-15 cm, followed by a final soil cover of 50 cm.

Agrochemical packaging waste is reused. 1.47 0.64 Never
practiced

Agrochemical packaging waste is sold to junk shops or recycling dealers. 2.05 0.74 occasionally

Agrochemical packaging waste is not disposed of together with general 2.01 0.72 occasionally

household waste.

Never
Overall 1.58 0.43
practiced

n5anseiladediuyaraiungAnssun1sIANIsTINUTTAAMINAININNISINEATVRUNEATNS
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wagimuNInmInUITgtasiadmannnuasi 3 diu laofnansesesided
1) Frunsdnnenenussyiaeiednansnens inwesnsilasuuarlaildsuanud/Aneusuiingfinssudunisdn
wenmnUssATiedmansinensiiliunnsnaiy (p=.178) (Table 6) nduinensnsiildsumuduieiineusuieifunisdn

1l

LeNYINUITAATlAnansinea s daedengfinssuegil 2.39 (X+S.D. = 2.39+0.603) Tuvaziinquinlilasuaiusd

vy v
o Y

ARRBMIAY 2.30 (X£S.D. = 2.30+0.513) MallnanTidellaenndesiuauiu (2556) Alinuanuduiussenineanuiiu
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noAnssUNSITasAlveunYaINIIUATIETINTE 3 TnTuny3 uavaennaeaiuinnsal wazAny (2559) WUl LNWAINS
wiagllmuin wingdnssunisilanaveinussydueidiegluseaunats luvasideiiunudnuidevestanng uazamue
(2560) ndUNUIINTEMERULHUANIT e UgYAINUsEgnAld ST sunsEineUTIEBn saa seLduT SR
vInsEndineuiiarnginssudesiusunsigatnansiadila (r = 0.344 uag r = 0.387, p<0.001) kALNSANBUTULTIUTIEY
diesndadelianunsodsunginssulienananguiuuresinssuidunsdeneanudinnniinisasilouf ifaiuas
MsAnpuRasEere1 vasiimsuanidsuieudnielususy msfuuufoRnuuuuesna (modeling) wagnsiaiuaiig
anuderiulunuesnumndn Social Cognitive Theory ﬁqm wazang (2560) Tolulusunsuannisdudaansiaiiaunsaasng
nsasuuammninssuldegnaiidudifn (p<0.05) sudfiandd (2567) inunlvsunsuduaiunisianseinussdasied
nanmainessliifissensziuainug (p=0.006) uadudunisdnasun1suuRasa (p=0.001) veersusewnunsnsevile
d150 fafusmsfinnsaneenuuulvsunsufinevsulivsznoudeRanssudsufoRass nsmumuuasfamunasis
adianenSouknvguidumaAnssuguamiasssgslaidlussiuyARaLAT Ty N1saduATeT i RINILAEAIN

sudefivasAnsunasesdiuvipdiuastilatuusnseauliiAnn sUTuURsungfinssuegennds

Table 6 Comparison of the average scores of agrochemical packaging waste sorting behavior of farmers who

received different knowledge/training

Factor n Mean S.D. t P-value
Received knowledge/training 127 2.39 .603 1.351 178
Did not receive knowledge/training 264 2.30 513

2) fumsdaivenussadusiniinianisinens ineesnsilasvuarlildsumnud/Anausudngfnssusiunis

Fafivenussadusiainanisnuasiliunneaiaiu (p=.267) (Table 7) ngunuasnsnlisuaui/Anausufinzuuunie

'
a

woRnssuuMIIAiUmINUTIIAMSTATINISNSIERSIINRY 2.35 (X£SD. = 2.35 + 0.68) vaziinguiilailiFunsilneusud
ARAawindu 2.28 (X=SD. = 2.28 + 0.47) WieTAT1eisae Independent Samples t-test Wu31 nslvirnuiviserineusy
LinelfiAnanuuandiswesmgAnssunsdafiuenussadusiiaiivenisinuasegefidedidny (p=.267) feaenndasiy
MATevesdningel wazane (2559) finudn winwmsnsasfienufifeatunisdansenussefusiedlusziud 83.60% us
ngfnssunsilinauenusTyAasinduiunuimsssdudisssesdunaavintdu warlildufoinsathedonnuieunde
LenUszLanvezUTIIAaeiadnadeuurii lwhueaudeafuiuiidnwdd uar wi3un (2563) wud usiinumsnsgugninly
guas19519iAu3 lun159AN15INUTIA MR 93.20% urdelingAnssulaimunsay 1wy dienussyiueiainig
manumsluisnufurssmaua TwsnUszianuazlifathafiouuinumauilinay dwalinisdaiusnussydusiniini

manwasdeasliilulumumasgiuanuvasadeiudwndon

Table 7 Comparison of the average scores of agrochemical packaging waste storage behavior of farmers who

received different knowledge/training

Factor n Mean S.D. t P-value

Received knowledge/training 127 2.35 .68 1.113 267
Did not receive knowledge/training 264 2.28 47
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3) AMUN1IMTAYINUTTYAUINATNINITINEAT KANITUTEULTBUNGRANTTUAIUANTINTATINUTTYTUIAT NG

NsinERs Fuunmunslasuaug/Aneusunudt neesnsnlasuanuivseniunisinevsy dazuuuadengfinssugandi

o aad 1Y)

nauiiladlFsumsiineusuogsiidodfymsaifiszdu 05 (p=.000) f1 Table 8 Tnonguilldsunisilneusy TAnadewiniu
1.73 (XS.D. = 1.73 + 0.46) vnugiinguitlallf3unmsfinousu fanedswiiiu 1.50 (XS.D. = 1.50 + 0.40) ufazuuulnesau
froglusziuaoudiat winadsna s iifudmauiinisinevsufiunmumddylumssnssfunginssumaridnenussg
Aulalin1ensinens %ﬂ@%uwalﬁﬁaamqwﬁmsl,%'auimﬂﬁaﬂu (Social Cognitive Theory, SCT) w84 Bandura (1977) fllaua
ImgAnssuAnnUduiussinemng audesiulumuaninsanueasduindenativayy nsiineusudifinisanse
AnUf U LLa%Lﬁ%uLLNWNﬁJﬂM‘Ej@N%"JﬂLﬁuﬁgdﬂ’J’]JJiLLaSﬂﬂﬂuL%@ﬁUlUﬂ’]iﬂgjﬂ’a danaliiAnnisiasunuamginssuod 14l
Tfoddy denndesiuauvesan wasauy (2560) inuiilusunsuiieenuuunmauuidn SCT annsauiunginssudeaiu
dunseanasaillnedrsdivedfey (p<.05) uaﬂmﬂﬁé’amuﬁaaﬁmﬂﬁwLLUULLmumwm%é’mq%mwmm Rosenstock et
al. (1988) Heszyinyanaazuiunginsauldfesiuinnusuusauasaundsmeatiym suieiuiusslonivesnsuifuas
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Table 8 Comparison of the average scores of agrochemical packaging waste disposal behavior of farmers who

received different knowledge/training

Factor n Mean S.D. t P-value
Received knowledge/training 127 1.73 .46 4.871 .000
Did not receive knowledge/training 264 1.50 40
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Table 9 Development guidelines for the management of agrochemical packaging waste

860

Interview data

Farmers' Development
Topic from community Problems
behavior guidelines
leaders
1. Sorting Farmers 1. Insufficient 1. Agrochemical 1. Analyze and assess

agrochemical

packaging waste

2. Storage of
agrochemical

packaging waste

inconsistently
separate
agrochemical
packaging waste,
practicing it only

occasionally

Farmers store
agrochemical
packaging waste
in accordance
with sanitary
standards only

occasionally

knowledge on
waste separation
combined with a
lack of suitable
collection
containers

2. A large amount
of diverse packaging
waste is
indiscriminately
disposed of in

various areas

Inappropriate
storage practices
pose risks to both
human health and

the environment

packaging waste is
discarded together
with other types of
waste

2. There is an
increased risk of
chemical
contamination from
agrochemical
packaging waste
into the

environment

1. Unsafe storage
practices

2. Lackof a
designated storage

facility

the situation
regarding the
quantity of
agrochemical
packaging waste

2. Provide knowledge
and raise awareness
3. Sort and segregate
waste while providing
proper containers for
collection

4. Establish
community-level
collection point

locations

1. Store agrochemical
packaging waste
away from residential
area

2. Establish
community-level
collection points for
temporary storage
prior to proper

disposal
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Table 9 Development guidelines for the management of agrochemical packaging waste (Continued)
Interview data from Development
Topic Farmers' behavior Problems
community leaders guidelines

3. Disposal of
agrochemical

packaging waste

4. Key success
factors, problems,

and obstacles

Agrochemical
packaging waste
has never been
appropriately
disposed of by

1. Farmers lack
awareness of the
appropriate
methods and
channels for proper
disposal

2. The proper
disposal of
agrochemical
packaging waste has
not yet been
initiated by local

authorities

1. A shortage of
designated
collection points
exists after the
waste sorting stage
2. Establish incentive
mechanisms to
promote farmers'
engagement in the
proper management
of agrochemical

packaging waste

1. Agrochemical
packaging waste has
not been disposed
of in a scientifically
and technically
appropriate manner
2. |dentifying a
responsible local
agency is
considerably
difficult, as it
requires a dedicated
budget and has not
been designated as
a direct local

mission

1. Agrochemical
packaging waste is
scattered across
various locations

2. Farmers show
little interest in the
proper management
of agrochemical

packaging waste

1. Disseminate
information on the
proper disposal
channels for
agrochemical
packaging waste

2. Forward the
collected waste to
authorized disposal
sites

3. Form an
operational
committee based on a
participatory
management

framework

1. Establish waste
collection points at
the community level
2. Monitor, evaluate,
and establish

incentives
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Table 9 Development guidelines for the management of agrochemical packaging waste (Continued)

Interview data

Farmers' Development
Topic from community Problems
behavior guidelines
leaders
5.Recommendations - 1. Continuous 1. The burden on 1. Community
and additional monitoring should monitors Without members monitor
comments for be conducted clearly assigned one another on a
agrochemical 2. Rewards should responsible rotational basis at
packaging waste be given to farmers  personnel, scheduled intervals,
management or communities that  monitoring may in order to distribute
perform well 3. lack consistency the workload and
Communities must ~ and can be foster shared
be made aware of disrupted responsibility within
the benefits that 2. Monetary the community
will arise rewards may 2. Award non-
generate conflict monetary recognition
by designating

outstanding
households as model

households

ndamitymuaziumensiauniivsnglu Table 8 drgnmsfimsantuiiuszyu wuin fiirsuussyuiiuge
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Start

\

Step 1

Situation analysis and assessment, knowledge building and
awareness raising

« Survey and assessment of agrochemical packaging waste
quantity

* Provide knowledge and raise awareness

\

Step 2

Systematic source separation
« Sort and segregate waste while providing proper containers

for collection

\

Step 3

Safe storage at the household level

» Store agrochemical packaging waste away from residential
area

» Disseminate information on the proper disposal channels for

agrochemical packaging waste

\

Step

Establishment of community-level collection points
« Establish community-level collection points for temporary

storage prior to proper disposal

\

Step 5

Proper delivery to an authorized disposal site
« Coordination with concerned authorities

« Forward the collected waste to authorized disposal sites

\

Step 6

Monitoring, Evaluation, and Motivation Building

« Establishment of a community committee for monitoring
and supervising operations

« Awarding prizes and benefits to the community

« Promoting income generation through participation in the

management of agrochemical packaging waste

\4

863
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Are the goals achieved?

<« No / Revise and improve Yes

\4

Successful community management of agrochemical

packaging waste

Figure 2 Development guidelines for participatory management of agrochemical packaging waste
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