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ABSTRACT

This research, aims to study the role of GAP (Good Agricultural Practices) on reducing
the health impact from pesticide risk on farmers. The commercial vegetables growing village
in Mueang district, Khon Kaen province was chosen to conduct this study. Farmers in the same
village were divided into two groups, i.e. farmers who participated in GAP program and those
who did not (non-GAP). Ten farmers in each group were purposively selected. Data were
collected by surveying, interviewing and laboratory analysis. Pesticide risk in soil was assessed
by Hazard Index (HI). A total of 20 soil samples of Chinese kale plots, 10 each from GAP and
Non-GAP plots were analyzed for the presence of 152 pesticides using QUEChERS
multi-residue extraction, followed by LC-MS/MS. They were taken at harvesting stage from
March to May of 2018. The results showed that pesticide residues were found in all 20 soil
samples taken from both GAP and non-GAP plots. From GAP plots residues of 7 pesticides
were found. They were alachlor, carbosulfan, chlorantraniliprole, cypermethrin, imidacloprid,
metalaxyl and profenofos. From non-GAP plots residues of 14 pesticides were found. They
were acetamiprid, acetochlor, alachlor, carbaryl, carbosulfan, chlofenapyr, chlorofraniliprole,
chlorpyrifos, cypermethrin, dinotefuran, imidacloprid, indoxacarb, profenofos and tofenpyred.
Assessment of health risk in terms of HI showed that, the average HI of GAP farmer was
036 x 10” , and of non-GAP farmer was 2.02 x 10", HI values in both groups were less than
1 which were considered acceptable for health risk. However, frequencies of detected pesticides
in soil of non-GAP plots were found higher than those of GAP plots. This indicated that
non-GAP farmers were more likely to be exposed to pesticide residues from the soil than GAP

farmers.
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Table 1 Pesticide application of GAP farmers in Chinese kale plots

%

Application rate

Label guidance Frequency of

Pesticides Type active for use limits application

. ) per 20 L water

ingredient per 20 L water per crop
abamectin I 1.8%W/V EC 20-30 ml 30 ml 3-6
acetamiprid I 20% SP 549 59 2
alachlor H 48%W/V EC 150 mi 150 ml 1
carbaryl I 85% W/V EC 20 g 30-50 g 1
chlorfenapyr I 10%W/V EC 40 ml 40 mi 1
chlorantraniliprole I 517%W/V SC 40 ml 40 mi 2
cypermethrin I 35%W/V EC 10-20 ml 10-20 ml 1-6
dichlorvos I 50%W/V EC 40 ml 40 ml 3
haloxyfop-p-methyl H 10.8%W/V EC 50 ml 40-50 ml 1
imidacloprid I 70% WG 5¢g 3-5¢ 2
mancozeb F  80%WP 50 g 30-50 g 1
oxadiazon H 25%W/V EC 100 ml 75-100 ml 1
profenofos I 50%W/V EC 20 ml 20 ml 3
spinoteram I 12%W/V SC 15 mi 30 ml 3
tolfenpyrad 16% EC 20 ml 20 ml 1

Remark: Collected samples (N=10) from GAP farmers interviews in March to May 2018 of Donhun
Sub-district Muang District Khon Kaen Province Thailand. | = Insecticide, H = Herbicide,

F = Fungicide, Application rate per 400 m’ plot size.
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abamctin, carbaryl, cypermethrin, chlorpyrifos+
cypermethrin, chlorfenapyr, dichlorvos,
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Table 2 Pesticide application of non-GAP farmers in Chinese kale plots

%

Application Label guidance Frequency of

Pesticides Type Active rate per for use limits application
ingredient 20 L water per 20 L water per crop
abamectin I 1.8%W/V EC 20-30 mi 30 ml 3-6
alachlor H 48%W/V EC 100-175 ml 150 ml 1
acetamiprid I 20% SP 59 59 2
carbaryl I 85%WP 30 g 30-50 g 3
chlorfenapyr I 10%W/V EC 40 mi 40 mi 1
chlorpyrifos+cypermethrin I 50%+5%W/V EC 20 ml 50 ml 6
cypermethrin I 35%W/V EC 10-30 ml 40-60ml 3
diazinon I 60% W/V EC 40 ml 20 ml 1
dichlorvos I 50%W/V EC 10-60 ml 40 ml 2-6
dinotefuran I 10% WP 10-15 g 10-20 g 1-4
emamectin benzoate I 5% WG 109 59 2
haloxyfop-p- methyl H 108%W/V EC 50 ml 40-50 ml 1
imidacloprid I 70% WG 10 g 3-5¢ 2
indoxacarb I 15%W/V EC 10 ml 10-15mi 1
mancozeb F 85%WP 40 g 30-50 g 6
oxadiazon H 25%W/V EC 100 ml 75-100 ml 1
profenofos I 50%W/V EC 10 ml 20 ml 4
spinetoram I 12% W/N SC 10 ml 30 ml 4
tolfenpyrad | 16% EC 40 ml 20 ml 1-5

Remark: Collected samples (N=10) from non- GAP farmers interviews in March to May 2018 of Donhun
Sub-district, Muang District, Khon Kaen Province, Thailand. | = Insecticide, H =Herbicide, F = Fun

gicide, Application rate per 400 m2 plot size.
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n./nn., chlorantraniliprole USxneauiiwy 0.04
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0.01 ¥n/nn. (Table 3) FAFIFARTIINLLBE
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YSu1uiwusEnIng 0.01-0.35 wn./nn.

profenofos PBsnouiinusening 0.01-0.04 un./nn.
imidacloprid US3ufiwusening 0.12-0.22
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0.02-0.06 NN./NN. ®IUFIIATATBRIANY
16w alachlor Usunaufiwuszning 0.01-0.06
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(Table 3) wﬂmawﬁmwwuﬁam%ﬁqm An
chlorantraniliprole L@ dinotefuran (933WU
40% PDIUUAY non-GAP) 9D98INT AD
imidacloprid LLaz profenofos (A573AWU 30%
2991UaY non-GAP ) & iU profenofos
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et al, 2013)

Table 3 Frequencies of detected pesticides in soil of GAP and non-GAP plots

*k GAP plots non- GAP plots
Pesticides *WHO half-life Number ***Amount Number ***Amount of
detected Classification DT of of pesticide of pesticide
50 samples detected samples detected
(days)  found (mg/kg)  found (mg/kg)
acetamiprid Il 3 0 ND 1 0.003
acetochlor 1] 211 0 ND 2 0.01
alachlor Il 14 6 0.01-0.06 2 0.004-0.01
carbaryl Il 16 0 ND 1 0.01
carbosulfan Il 21 1 0.01 1 0.014
chlorfenapyr Il 14 0 ND 1 0.13
chlorantraniliprole U 204 1 0.04 4 0.01-0.35
chlorpyrifos Il 27.6 0 ND 1 0.07
cypermethrin Il 21.9 2 0.03-0.12 1 0.05
dinotefuran O 75 0 ND 4 0.02-0.06
imidacloprid Il 174 6 0.01-0.018 3 0.12-0.22
indoxacarb Il 5.97 0 ND 1 0.02
metalaxyl Il 38.7 1 0.02 0 ND
profenofos Il 7 1 0.01 3 0.01-0.04
tolfenpyred (0] 4 0 ND 1 0.05

Remark: Collected samples (N=20) of soil from GAP and non-GAP plots during harvest in April to May
2018 of Donhun Sub-district, Muang District, Khon Kaen Province, Thailand.
ND = not detected, Il = moderately hazardous, Ill = slightly hazardous, U = unlikely to present
acute hazard, O = obsolete as pesticide, not classified.
*WHO (2010) ** IUPAC (2019) *** Pesticide residues in soil LOQ = 0.005-0.01 mg/kg,
LOD = 0.0005-0.001 mg/kg
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Table 4 Health risk estimation for chronic effects associated with pesticide residue in soil

of GAP plots

PI::IS“:IO. l:eessltcli(::se mg/kg mgL/ﬁgD-IZIay mg/::-)day e % HI=2HQ H:::(th

1 imidacloprid 005 798 x10-8  0.06 133 x 10° 133 x 10° accept

cypermethrin 012 192x10-7  0.05 3.83 x 10° 3.83 x 10° accept

3 alachlor 001 1.60x 10-8  0.01 160 x 10° 479 x 10° accept
carbosulfan 001 160x 10-8 0005 3.19x 10°

4 alachlor 001 160 x 10-8  0.01 160 x 10° 7.38 x 10° accept
chlorantraniliprole 0.04 6.39 x 10-8 1.56 4.09 x 10°
cypermethrin 0.03 479 x 10-8 0.05 9.58 x 10"
imidacloprid 018 287 x10-7 006 479 x 10°

5  alachlor 001 160 x 10-8  0.01 1.60 x 10° 293 x 10° accept
imidacloprid 005 798 x10-8  0.06 133 x 10°

alachlor 006 958 x 10-8  0.01 958 x 10° 958 x 10° accept

alachlor 004 639x10-8  0.01 6.39 x 10° 326 x 10° accept
imidacloprid 002 319x10-8  0.06 532 x 10”7
profenofos 001 160 x 10-8 000005 3.19 x 10*

8 alachlor 0.02 319 x10-8 0.01 319 x 10° 3.83 x 10° accept
metalaxyl 002 319x10-8 005 6.39 x 10"

imidacloprid 008 128 x10-7  0.06 213 x 10° 213 x 10° accept

10 imidacloprid 001 160x 10-8  0.06 266 x 107 266 x 10" accept

Average  0.36 x 10° accept

Remark: RfD according to Pesticide Properties Database (PPDB) (IUPAC, 2019) and IRIS Assessment

(U.S. EPA, 2018)
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Table 5 Health risk estimation for chronic effects associated with pesticide residue in soil

of non-GAP plots

non-GAP . . LADD RfD HQ=LADD Health
Plots No. Pesticide residues mg/kg mg/kg-day mg/kg-day "RD HI=XHQ risk

1 acetamiprid 0.003 4.79 x 10° 0.025 1.92 x 107 4.20 x 10-5 accept
carbaryl 0007 112 x 10° 0.0075 1.49 x 10°
carbosulfan 0014 223 x 10° 0.005 447 x 10°
chlorpyrifos 007 112x10° 000033 339 x 10°
cypermethrin 005 7.98x 10° 0.05 1.60 x 10°
dinotefuran 006 958 x 10° 022 435 x 107

2 chlorantraniliprole  0.02 1.60 x 10° 156 443 x 10° 4.45 x 10-6 accept
acetochlor 001 319x10° 00036 205x10°

3 chlorantraniliprole 035 559 x 10° 1.56 358 x 107 355 x 10-6 accept
imidacloprid 012 192 x 107 006 319 x10°

4 profenofos 001 319x 10" 000005 3.19 x 10* 3.19 x 10-4 accept
chlorantraniliprole 001 1.02 x 10° 1.56 1.60 x 10°

5 profenofos 004 128x10° 000005 128 x 10° 1.28 x 10-3 accept
alachlor 0.004 639 x 10° 0.01 6.39 x 10"

6 dinotefuran 0019 3.03x 10° 0.22 138 x 107 1.24 x 10-5 accept
tolfenpyrad 0.046 7.34x10° 0.006 122 x 10°

7 chlorantraniliprole 015 2.39 x 107 156 154 x 10 6.01 x 10-6 accept
imidacloprid 022 351x10° 0.06 585 x 10°

8 acetochlor 001 160 x 10° 0.0036 443 x 10° 864 x 10-6 accept
dinotefuran 003 479 x10° 022 218 x 107
imidacloprid 015 239x10° 006 399 x 10°

9  alachlor 001 160 x 10" 0.01 1.60 x 10° 154 x 10-5 accept
chlorfenapyr 013 208x10° 0015 138x10°

10  dinotefuran 002 319 x 10° 022 1.45 x 107 3.26 x 10-4 accept
indoxacarb 002 319x10° 0005 639 x10°
profenofos 001 160 x 10°  0.00005 3.19 x 10

Average 2.02 x 10-4 accept

Remark: RfD according to Pesticide Properties Database (PPDB) (IUPAC, 2019) and IRIS Assessment
(U.S. EPA, 2018)
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