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Agricultural Chemical Use Behavior and Pollutant

Contamination from Highland Cultivation Areas
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ABSTRACT

The aim of this study was to investigate the behavior of
agricultural chemicals use and their contamination levels in the
environment. The study area was Tapernkee village located in Phutoei
national park, Dan Chang district, Suphanburi province. The study
samples included representatives of farmers from 52 households,
cassava cultivated soil, national park campsite soil, surface water and
underground water from nearby areas. The study analyzed agricultural
chemicals including bipyridylium group by Liquid chromatography-
mass spectrometry (LC-MS) and organophosphate group by Gas
chromatography-flame photometric detector (GC/FPD). Heavy metals
were analyzed using Atomic absorption spectrophotometer (AA).

The results showed low levels of paraquat (bipyridylium
group) contamination in cultivated soil (0.06 mg/kg) and the campsite
soil (0.36 mg/ke). Additionally, hexavalent chromium was found at
680.7 mg/kg in cultivated soil, exceeding the soil quality standard for
agricultural use. Arsenic, cadmium, copper, lead, manganese, mercury,
and nickel were detected at levels below the standard. Regarding the
behavior of agricultural chemicals use, all respondents used chemicals
for cultivation and 75.0% had used chemicals for a long period (10
years or more). The respondents had a low level of knowledge
regarding the effects of chemical use (33.6%), which was consistent
with the finding that pollutant contamination might be affected by
continuous use of agriculture chemicals. The knowledge level of the
respondents was significantly related to their behavior in agricultural
chemicals use. Therefore, promoting knowledge of agricultural
chemical risks and sustainable farming practices is essential to balance

economic, social, environmental, and ecological systems.
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ituimalivivanmdesiuiasduneunisiilulduiing agielsinudiegiaiildauns 2 90 wuans

'
o

nza (Pb)  1AuAINInsgIuantes A1an1saldnuiazunaInnstdansiaiinisnisinensifing i du
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a a =
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TasgaunINIeeuell SuasBeauaniddly Table 2 uag 3

Table 1 Chemical and biological properties of water samples in the study area

Parameters Water quality data of the studied samptes1 Standard values
Groundwater Underground water Tapernkee for each water
behind the (natural spring) of Noi Waterfall ~ quality category
school (Point 2)  the village (Point 3) (Point 5)
pH 7.2 7.1 8.3 7.0-8.57/5.0-9.0°
SS) me/L) NA NA 32.5 -
DS (mg/L) 332.0 323.0 240.0 < 600°
BOD (mg/L) NA NA 0.7 <15
DO (mg/L) NA NA 6.8 >60°
NO, (mg/L) 0.07 0.06 0.49 < 457/< 5.0’
Color (Pt-Co) 49.5 5.0 NA 5/Maximum
Permission 15
Turbidity (NTU) 17.5 2.0 NA 5/Maximum
Permission 20°
Hardness (mg/L) 180.0 187.5 NA < 300°
Fe (mg/L) 0.080 0.028 NA <05
Zn (mg/L) 1.485 0.000 NA <05
cd (me/L) 0.000 0.000 NA Not detectable’
Pb (mg/L) 0.005 0.003 NA Not detectable’
TCB (MPN/100 mL) 200 0 1,150 < 2.2°/< 5,000’
FCB (MPN/100 mL) 0 0 450 0°/< 1,000°

Remarks ' Data are presented as the average of two sampling times ? Groundwater quality standards for
consumption according to the Ministry of Natural Resources and Environment Announcement on
Establishing Academic Criteria and Measures for Public Health Protection and Environmental Pollution
Prevention B.E. 2551 (2008) *Surface water quality standards Category 2 according to the National
Environment Board Announcement No. 8 (B.E. 2537/1994) issued under the Enhancement and
Conservation of National Environmental Quality Act B.E. 2535 (1992) regarding Surface Water Quality

Standards, NA: Laboratory analysis was not performed
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Table 2 Chemical properties of soil samples in the study area

Soil sampling Quality data of the studied soil samples
points pH oM N P K S Mn Mg Na Fe
(%) (%) (mg/ke) (mgrkg) %  (mgke) (mgske) (mg/ke)  (mgrke)
Cultivation 48 039 053 11057 2,121.0 0.003 999.9 447 55.4 35,485.0
area

Park campsite 6.1 046 080 11,6865 2,781.0 0.003 3325 291.0 73.7 14,461.0

Table 3 Heavy metal data in soil samples from the study area

Soil sampling Data on metal quantities in the studied soil samples (mg/kg)

+6

points Ag As Cd Cr Cu He Ni Pb Sn Zn

Cultivation area 0.00 0.99 6.65 680.70 44.50 0.12 14.9 267.46 0.00 26.64
Park campsite 0.00 053 553 249.17 2387 0.08 7.95 157.55 0.00 23.46

Remarks Heavy metal quantities compared with soil quality standards according to the National Environment Board
Announcement B.E. 2563 (2020), referencing soil quality standards for commercial, agricultural, and other
activities with the objective to protect working-age populations, including farmers who grow crops and
field plants, which specifies that: 1) As not exceeding 25 mg/kg, 2) Cd not exceeding 762 mg/kg, 3)
Hexavalent Chromium not exceeding 212 mg/kg, 4) Cu not exceeding 35,040 mg/kg, 5) Hg not exceeding
263 mg/kg, 6) Ni not exceeding 5,205 mg/kg, and 7) Pb not exceeding 800 mg/kg
NTeyanmuAINAY (Table 2-3) desnniiuiifinnsldasadnisninnuasindotudusses

A dmaiﬁﬁuiuﬁuﬁwaﬂgﬂﬁammﬁumm%’mmﬂ (very strongly acid) (pH 4.8) @ufuanuiiaui

Wngneuiiandunsaidntes (slightly alkaline) (pH 6.1) e pH Lalldiinalaenssdenisiaiyiulnves
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[ a '
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q U
¥

2 v 1% " =3 & & da i a N U W [ P = 1w ' 2 o 1 e
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Fofasanfuiudsimalaneminfnnanuluiegiu lunmsumuiiegafuaniiui
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Table 4 Agricultural chemical usage data of sample groups in the study area

Questions Agricultural chemical usage data of sample groups (%)

Total High-knowledge group Low-knowledge group
(n=52) (n=10) (n=42)

Confidence level in chemical usage 89.6 90.0 89.5

Using chemicals for prevention 88.5 100.0 85.7

Using chemicals for treatment 40.4 60.0 35.7

Using chemicals for weed control 100.0 100.0 100.0

Using chemicals for insect/animal control 69.2 70.0 69.0

Using biological agents 1.9 10.0 0.0

Chemical usage quantity

- Used as specified in the manual 32.7 70.0 23.8
- Used more than specified in the manual 9.6 20.0 7.1
- Used according to expert advice 51.9 10.0 61.9
- Used according to friends' practices 5.8 0.0 7.1

Methods of using chemicals for cultivation

- Follow as specified in the manual 32.7 80.0 21.4
- Use more than specified in the manual 58 10.0 4.8
- Follow expert recommendations 53.8 10.0 64.3
Personal protection when using chemicals 96.2 90.0 97.6

Disposal of chemical packaging

- Open burning of waste/waste burial 28.8 50.0 23.8
- Open burning of waste 40.4 40.0 40.8
- waste burial 58 0.0 7.1

Sources of chemical usage advice

- Community experts 19.2 40.0 143
- Friends 13.5 0.0 16.7
- Self-determined use 17.3 50.0 9.5
- Local vendors/suppliers 42.3 10.0 50.0

Duration of chemical usage

- 0-5 years 1.9 0.0 24
- 5-10 years 23.1 20.0 23.8
- 10-15 years 40.4 40.0 40.5
- More than 15 years 34.6 40.0 33.3
Future decision-making on chemical usage 96.2 90.0 97.6

Tuduvesmansiiasziuuuasunmdud 3 Teyanisldansiaiivnenisinens azfinisiaue
Foyalunmsiu uazdeyauvunenngugneuuuuasuaumusziuaNsisesansiails dsiuanawaly
wuuaeUaWEILT 2 LieldAnunaviravesssumuiiiirenginssumsldansiailv isdnaugiuly 9
Table 4 aznuin ngufeesiiszfuanuiulagslumsldasiails Gevaz 89.6) druluguiuldifionns

Yestulgmienainduainmsinizlgn (Sevar 88.5) laslangnisldndndaiiy (Fesaz 100.0) fifneu
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Sample group of farmers

Factor: Fducation level | Factor: Occupation Variables - Variables

(Riicinecs awners and Fmnlaveecs) Chemical usage decision advisors

Variables:

- Chemical usage volume*

- Purpose of chemical usage*

- Chemical usage decision advisors**

- Crop cycle chemical usage**

- Personal protection against chemicals*
- Awareness of chemical hazards*

- Chemical packaging disposal*

Variables:
- Confidence in chemical efficacy **
- Purpose of chemical usage**

- Chemical packaging disposal*

- Crop cycle chemical usage**

- Awareness of chemical hazards**

Variables — Variables
Biological agent utilization

- Future chemical decisions*

Variables - Variables

Regularly Used Chemicals

- Chemical usage volume*

- Crop cycle chemical usage*

- Awareness of chemical hazards*

- Consumption of own produce*

Variables — Variables
Crop cycle chemical usage
- Chemical usage volume *

- Awareness of chemical hazards *

Remark  *Significance level of 0.05 and ** Significance level of 0.01

Figure 3 Factors affecting agricultural chemical usage behaviors among the sample group
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Figure 4 Knowledge level of agricultural chemical usage and its relationship with education level of
the sample group; Including Figure 4-1 Kknowledge level of agricultural chemical usage

and Figure 4-2 Relationship between knowledge level and education level
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