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ABSTRACT

The distribution of pesticides from agricultural plantation into the main rivers in Thailand,
Chaopraya, Pasak, Thajean and Bang Pakong, was carried out consequently in 2009 to 2012. The
sampling of water, sediment, aquatic plant and fish was undertaken 4 times per year from each river
at 27, 26, 24 and 24 sites marked by the Global Positioning System; GPS respectively. The total of
393 water, 348 sediment, 108 aquatic plants and 41 fish samples were analyzed for pesticide
residues which were insecticides, herbicides and fungicides. The result revealed that 61% of water
samples were contaminated with organochlorine, organophosphorus and carbamate insecticides,
triazine herbicides and Phenylamide:acylalanine fungicides ranged from <0.01-0.21, <0.01-0.49,
0.03-0.44, 0.01-29.55 and 0.06 0.20 pg/L respectively. In sediments, 25% of total samples were
contaminated with organochlorine, organophosphorus, pyrethroid and carbamate insecticides,
triazine and chlorophenoxy compound herbicides and Phenylamide:acylalanine fungicides ranged
from <0.01-0.04, <0.01-0.07, <0.01-0.33, <0.01-0.02, <0.01-0.70, <0.01 and <0.01 mg/kg
respectively. In aquatic plants, 9% of total samples were contaminated with organochlorine,
pyrethroid and carbamate insecticides and triazine herbicides ranged from <0.01-0.02, 0.02, 0.06
and 0.03 mg/kg respectively. In fish, 78% of total samples were contaminated with organochlorine,
organophosphorus, pyrethroid insecticides and triazine herbicides ranged from <0.01-0.04, 0.02-
0.03, <0.01-0.09 and 0.09 mg/kg respectively. However, the residue levels detected in water and
fish were lower than the Maximum Allowable Concentration : MAC, of pesticide residues in water
and did not exceed the Median Lethal Concentration : LCy, for fish. The result from this study will
be utilized in the examining/monitoring of hazardous pesticides in natural water resources

particularly pesticides in the watch list of the Department of agriculture. In addition, the result
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obtained will be used as the pesticide residue database in surface water for the establishment of
Water Quality Standard in Thailand.
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Table 1. Pesticide residues detected in water and sediment in the Chaopraya river

no. of sample concentration
sample total positive pesticide type watF:r : Ug/L ‘
sample sample sediment, aquatic
(192) 97) plant and fish: mg/kg
water 103 68 Organochlorines (21) chlordane 0.03 - 0.05
dicofol 0.01
(66%) dieldrin <0.01-0.01
endosulfan <0.01-0.21
endrin <0.01
o,p,”TDE <0.01
p.p,-DDE <0.01-0.13
p.p -DDT <0.01 - 0.02
Organophosphorus (39) chlorpyrifos <0.01-0.05
diazinon 0.02 - 0.05
dicrotophos 0.09
ethion <0.01-0.11
malathion 0.02 - 0.05
monocrotophos 0.04
pirimiphos methyl <0.01 - 0.06
Carbamates (3) carbofuran 0.03-0.07
Phenylamide:acylalanine (2) metalaxyl 0.06-0.14
Triazines (3) ametryn 0.07
atrazine 0.18
metribuzin 0.12
: Organochlorines (16) dieldrin <0.01
sediment 89 29 endosulfan <0.01
(33%) | Organophosphorus (10) chlorpyrifos 0.01
EPN <0.01- 0.06
ethion <0.01 - 0.04
profenofos 0.03
Carbamates(3) carbofuran <0.01- 0.02
Phenylamide:acylalanine (1) metalaxyl <0.01
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Table 2. Pesticide residues detected in each sampling time in the Chaopraya river

concentration
: water g/L
samp ling sample to'Fa} sample/l pesticide sedlmentl no- of 1
time positive sample aquatic plant and positive sample
fish: mg/kg
water 24715 atrazine 0.18 1
dieldrin <0.01 - 0.01 5
" dicofol 0.01 2
1 en}?osulfan 0 Og).Oé(L) " %
ethion .03 -0.
Dec, 2008 p,p],O- DDE 20.01 i
sediment 22714 dieldrin <0.01 12
endosulfan <0.01 3
water 25715 ametryn 0.07 I
carbofuran 0.03 1
chlorpyrifos 0.04 - 0.05 2
diazinon 0.04 - 0.05 2
endrin <0.01 1
endosulfan 0.02 1
ethion 0.02 1
o malathion 0.04 - 0.05 2
monocrotophos 0.04 1
March, pm;n hos methyl 0.06-0.10 2
2009 ]g 0.01 1
,p TDE <0.01 1
sediment 22/13 carbofuran 0.03 2
EPN <0.01 - 0.06 4
endosulfan 0.01 1
ethion <0.01-0.04 4
metalaxyl <0.01 1
profenofos 0.03 1
water 27717 aldrin 0.01 1
carbofuran 0.07-0.21 1
chlordane 0.03 - 0.05 2
diazinon 0.02 - 0.05 2
31 endosulfan <0.01-0.21 2
me;rlbuzm 0.12 1
May.2009 O mohos methyl | 0.04-10.09 i
r 0s met .04 - 0.
p,plmep Y <0.01-0.02 3
p.p -DDE 0.01 2
sediment 2371 carbofuran <0.01 I
water 27721 chlorpyrifos <0.01-0.03 5
diazinon <0.01-0.02 5
4t ethion 0.01 3
malathion 0.02 2
July, 2009 metalaxyl 0.06-0.14 2
pirimiphos methyl <0.01 - 0.03 5
sediment 22/1 chlorpyrifos 0.01 1
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Table 3. Pesticide residues detected in water, sediment, aquatic plant and fish in the Pasak river

no. of sample concentration
I water : /L
sample total positive pesticide type sedimentlg aquatic
sample | sample plant and fish]
42) | (120) mgke
water 99 81 (81%) | Organochlorines (10) dieldrin <0.01-0.02
end,osulfan 0.01-0.04
0.p,-DDT 0.02
p.p,-DDE <0.01
p,p -DDT <(0.01-0.01
Organophosphorus (9) chlorpyrifos 0.04
diazinon 0.06 - 0.24
EPN 0.04-0.10
ethion 0.02-0.28
omethoate 0.13-0.44
profenofos 0.11
Carbamates (11) carbaryl 0.19-0.44
carbofuran 0.07-0.22
fenobucarb 0.03-0.08
Phenylamide:acylalanine (5)] metalaxyl 0.11-0.17
Triazines (75) ametryn 0.01 - 8.04
atrazine 0.03 - 29.55
metribuzin 0.11
sediment 99 22 (22%) | Organochlorines (8) chlprdane <0.01 - 0.04
0.p,-DDT <0.01
0,p,-DDE <0.01
p.p,-DDE <0.01
p,p -DDT <0.01
Organophosphorus (1) ethion <0.01
Triazines (16) ametryn 0.03-0.08
atrazine <0.01 -0.70
aquatic plant 29 5(17%) Organochlorines (3) dieldrin <0.01
p,p -DDT 0.01 -0.02
Carbamates (1) carbaryl 0.06
Triazines (1) ametryn 0.03
fish 15 12 (80%) | Organochlorines (7) endosulfan <0.01
p.p,-DDE <0.01
p.p -DDT <0.01
Organophosphorus (2) chlorpyrifos 0.02-0.03
Pyrethroids (6) cypermethrin 0.01 -0.09
Triazines (1) ametryn 0.09
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Table 4. Pesticide residues detected in each sampling time in the Pasak river

concentration
water : ug/L
sampling | total sample/ icid sediment, no. of
time sampse positive sample pesticide aquatic  plant | positive sample
and fish:
mg/kg
water 24/13 ametryn 0.05 - 0.06 3
atrazine 0.03 - 0.08 9
carbofuran 0.22 1
1 diazinon 0.24 1
dieldrin 0.02 1
Dec, 2009 EPN 0.10 1
ethjon 0.02-0.28 2
p.p -DDT <0.01 2
sediment 24/0 - - -
water 25/25 ametryn 0.01 - 0.06 13
atrazine 0.03-0.22 26
carbofuran 0.07 1
chlorpyrifos 0.04 1
diazinon 0.06 1
dieldrin <0.01 1
endosulfan 0.02 2
EPN 0.04 1
ethion 0.02 - 0.05 2
fenpbucarb 0.03 - 0.08 2
o o,p - DDT 0.02 1
omgthoate 0.13-0.44 3
Feb,2010 p.p - DDT 0.01 1
profenofos 0.11 1
sediment 25/5 atrazine <0.01 1
ethjon <0.01 2
p,p - DDE <0.01 3
aquatic 1173 dieldrin <0.01 1
plant p.p - DDT 0.01-0.02 3
fish 5/4 ametryn 0.09 1
chlorpyrifos 0.03 1
cypermethrin 0.01 1
endosulfan <0.01 1
water 25/18 ametryn 0.02-0.11 7
atrazine 0.04-0.13 17
endosulfan 0.01-0.04 2
mefalaxyl 0.16 1
o,p,- DDE <0.01 1
wd p.p - DDT <0.01 1
3 sediment 25/4 atrazine <0.01 2
April, 2010 o,p,-DDT <0.01 1
p.p -DDT <0.01 2
aquatic plant 10/0 - - -
fish 7/6 chlorpyrifos <0.01 5
cypermethrin 0.01-0.09 5
endosulfan <0.01 1
p,p - DDT 0.02 2
water 25/25 ametryn 0.08 - 8.04 18
atrazine 0.05 -29.55 25
carbaryl 0.19-0.44 3
metalaxyl 0.11-0.17 4
40 metribuzin 0.11 1
sediment 25/13 ametryn 0.03 - 0.08 6
June,2010 atrazine <0.01 - 0.70 8
chlordane <0.01 - 0.04 4
aquatic plant 8/2 ametryn 0.03 1
carbaryl 0.06 1
fish 32 p.p - DDE <0.01 2
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Table 5. Pesticide residues detected in water, sediment, aquatic plant and fish in the Thajean river

no. of sample concentration
s water : lg/L
sample total positive pesticide type sedimen,t:laquatic
sample sample plant and fish:
(270) (130) mg/kg
water 93 76 (76%) | Organochlorines (41) endosulfan <0.01 -0.07
o,p, -DDE 0.01-0.02
p.p -DDE <0.01
Organophosphorus (25) chlorpyrifos 0.03
EPN 0.02 -0.49
ethion 0.01 - 0.04
monocrotophos 0.01-0.21
triazophos 0.02 - 0.04
Triazine (69) ametryn 0.09-0.79
atrazine 0.05-0.42
Phenylamide:acylalanine (1) metalaxyl 0.08
sediment 85 29 (34%) | Organochlorines (7) endosulfan <0.01 - 0.02
p,p -DDE <0.01
Organophosphorus (22) chlorpyrifos <0.01-0.07
ethion <0.01 - 0.03
monocrotophos <0.01-0.01
Pyrethroids (3) bifenthrin 0.01
cypermethrin <0.01 - 0.33
Chlorophenoxy compound (2) | 2,4-D <0.01
aquatic plant 71 5(7%) Organochlorines 4) dieldrin <0.01
endosulfan <0.01 - 0.02
Pyrethroids (1) cypermethrin 0.02
fish 21 20 (95%) | Organochlorines (19) dieldrin <0.01
endosulfan <0.01
p.p,-DDE <0.01 - 0.02
p.p,-DDT <0.01
p.p -TDE <0.01-0.01

witmnalzng duRulurefiouunsiay Tuay WaEAAY LAZNIAIAN 2555 S1UIU 24 99
1 186 $edw Hudednih aznou fmiuezdaiih s 98, 75, 8 LIAZ 5 AIDYN ANE AL
dedi 08 et nuaTisAnd 15 dede Aadly 15 nesiFud nsfivfasomuiiungy
905 M 1UARBS U il DDT & metabolites, endosulfan, dieldrin 118 1/53Na521131 <0.01-0.05, 1Az <0.01
TuTnsnsusieans S1uan 11 ded1a nguess mIueanesawiia parathion methyl 18 pirimiphos methyl
Fnaisznine 001 -0.04 TuTasniusieans $1uau 2 #2961 NAUAT LULM FiiA carbofuran 11331181 0.08
- 0.62 lulpsniuaeans 1w 2 @081 tazasiIaIsNsngy Inse1d wiia arazine 151101 0.04
Tulasnfudeans $1uu 1 §198W Miveunznew 75 G188 ATIINY 8 fa06 Aadlu 11 nlesidud
IouA anssauuainguensmIuAaeIy ¥ila DDT & metabolites 15181 <0.01 Haaniugen lanu
$1u2u 8 ede nguess mIuneanlesawiia chlompyrifos, dimethoate 122 ethion 1/31a1 <0.01 aanTu
dionTan3u S 10w 3 §1061 daudaegheiani1  §reth iazdaiir @an) s 961 a5 Ivsansiiy

TunnA79819 (Table 7- 8)
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Table 6. Pesticide residues detected in each sampling time in the Thajean river

concentration
; water : [lg/L
samphng sample tot'a.l Samp le/l pesticide sedimelﬁ Do of I
time positive sample aquatic plant and positive sample
fish : mg/kg
atrazine 0.08 - 0.14 7
water 21/14 EPN 0.02-0.49 2
st monocrotophos 0.01-0.21 7
1 bifenthrin 0.01 1
Dec, 2010 sediment 20/12 chlorpyrifos <0.01 - 0.02 12
ethion <0.01-0.01 7
aquatic plant 18/1 endosulfan 0.02 I
atrazine 0.06-0.29 16
endosulfan 0.02-0.03 5
water 24/16 o,;?’ - DDE 0.01 - 0.02 2
2" 2,4D <0.01 2
Feb. 2011 . chlorpyrifos <0.01-0.07 5
€b, sediment 22/8 othion 0.03 1
monocrotophos <0.01 - 0.01 2
aquatic 16/2 cypermethrin 0.02 1
plant endosulfan <0.01 1
ametryn 0.09-0.33 12
atrazine 0.05-0.21 22
water 24/23 endosulfan 0.01 - 0.07 16
34 metalaxyl 0.08 1
April, 2011 cypermethrin <0.01-0.33 2
. endosulfan <0.01 - 0.02 4
sediment 22/6 othion 0.01 1
31 aquatic plant 17/0 l_f 0-01 5
. engosulian <0.
April, 2011 | fish 76 D DL <0.01 1
ametryn 0.39-0.79 22
aﬁamm " 0.2?) E) (3).42 213
chlorpyrifos .
water 2423 | endosulfan <001 - 0,02 19
ethion 0.01 - 0.04 6
triazophos 0.02 - 0.04 16
chlorpyrifos <0.01 I
0 ) cypermethrin 0.33 1
4 sediment 21/3 en}ilo sulfan <OOOO3 1 %
ly, 2011 ethjon :
July, 20 p.p - DDE <0.01 1
aquatic dieldrin <0.01 2
plant 20/2
dieldrin <0.01 13
endosulfan <0.01 14
fish 14/14 p,p,- DDE <0.01 - 0.02 14
p.p,- DDT <0.01 1
p.p - TDE <0.01 - 0.01 7
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Table 7. The results of pesticides residue analysis in sample in the Bang Pakong river and cannel

no. of sample concentration
total ositive water : [lg/L
a sitiv . : .
sample sample I;ample pesticide type sediment, aquatic
(186) (26) plant and fish:
mg/kg
water 98 15 Organochlorines (11) dieldrin <0.01
(15%) endosulfan <0.01-0.05
o,p - DDE <0.01
Organophosphorus (2) parathion methyl 0.04
pirimiphos methyl 0.01-0.02
Carbamate (2) carbofuran 0.08 - 0.62
Triazine (1) atrazine 0.04
sediment 75 8 (11%) | Organochlorines (8) p.p - DDE <0.01
Organophosphorus (3) chlorpyrifos <0.01
dimethoate <0.01
ethion <0.01
aquatic plant 8 - - -
fish 5 - - -

Table 8. The results of pesticides residue analysis in sample in the Bang Pakong river and cannel

concentration
: water : ug/L
samphng sample tot.a} sample/ pesticide sediment, aquatic N of
time positive sample plant and fish : positive sample
mg/kg

water 10/0 - - -

survey sediment 6/0 - - -

Dec, 2011 aquatic plant 1/0 - - -

fish 2/0 - - -

22/11 atrazine 0.04 1

carbofuran 0.08 1

water dieldrin <0.01 1

E endosulfan <0.01 7

Jan. 2012 o,p -DDE <0.01 1

’ sediment 17/1 chlorpyrifos <0.01 1

aquatic 2/0 - - -

plant

fish 3/0 - - -
22/4 carbofuran 0.62 1
" water endosulfan <0.01 - 0.05 3
2 parathion methyl 0.04 1
March, 2012 pirimiphos methyl 0.01 -0.02 1
. 17/2 dimethoate <0.01 1
sediment ethion <0.01 1
3 water 22/0 - - -
March. 2012 |_sediment 19/5 p.p -DDE <0.01 5
i aquatic plant 3/0 - - -
R water 22/0 - - -
4 sediment 16/0 - - -
July, 2012 | aquatic 1/0 - - -

plant
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Appendix

ANV I0E
Appendix table 1. Detail of the Sampling Sites of Chaopraya river
Sampling Site o
No. Description
X Y
Pl | 618030 | 1732080 | U.#19TnuU @. UATEITIAAN 0. 11199 V. UATAITIA
P2 | 617754 | 1728647 | v.aziRowteon a.azifewdou o. iioe v.uATa235A
P3| 616978 | 1719636 | U.U9m o8 8 a.1n3ANTE . INTANTE 2.UATAITIN
P4 | 615954 | 1723651 | uaiiuded a.lnsonse o.1nsnnse .uAsad3IA
PS | 617657 | 1715263 | weevirIni u.1ln A.619917 0. NgHAS 2.UATEAITIA
P6 | 621604 | 1705510 | maimsa . NgNAS V.UATEAITIA
P7 | 616592 | 1703332 | L. AzWIUHU @.M1ANUG 0. 1109 2,905l
P8 | 613955 | 1687130 | @. ¥iANUET 0.9 2. FoUM
PO | 614514 | 1680857 | a.uzv1uei 0. 5ade 3. Fou1m
P10 | 627667 | 1676756 | iWeridmazen euiles 3. Foum
PI1 | 622465 | 1695640 | nu16 1.aavenans aaahanas auTusud v doum
P12 | 633073 | 1687580 | a. gazim o.uTusud 9.doum
P13 | 637052 | 1670336 | vaneiine a. Infuredieen o.assmen v.5oum
Pl4 | 634427 | 1673796 | w.119vdhe @ InFuradenn o.assnen v.5eum
P15 | 639804 | 1665980 | ¥ 0.5uniy 0. A0
P16 | 647975 | 1649218 | v.uensziie a.unsvile euiles v.duii5
P17 | 655026 | 1633578 | L.WTZ9W Q. WTLIW D.WNTHNYS 2. 79015
PI8 | 655801 | 1609961 | a.Iwaz 0.0 9.919M04
P19 | 657625 | 1597451 | a.unaa@a 0.0hTund 9.619m04
P20 | 659342 | 1588112 | V.Hi® @.NUN1 0.U1NUIA 2.919N04
P21 | 659518 | 1588202 | V.vi® A.AUMI 8.U19V1A 1.619NDI
P22 | 666423 | 1555173 | a.thuilyu o.awlan v, dyusidl
P23 | 662754 | 1569454 | 1.51%AIN A.51FATIN 0.U1NU520U 2. WIZUATATOYTE
P24 | 671180 | 1578025 | 1.3 a.thuTng o.unailsedu s.nszunsaioysen
P25 | 669335 | 1583946 | .11 9.AADINLIAIY B.WTSUATATOYTEH 9. WITUATATOYTE
P26 | 625974 | 1694306 | n.111.aaesnans axnaienas 0. Tusud v Foum
P27 | 655370 | 1626751 | nu. 70 a.l%Te 0. 14Te 9.61am09
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Appendix table 2. Detail of the Sampling Sites of Pasak river

Sampling site

No Description
X Y
Pl 750498 | 1881522 | 1.AZN0® A.ATNDY B. AN 9. INFTUFAI
P2 746509 | 1883719 | ¥aevhe . et a.fan e.udw . w5 Vgal
P3| 748204 | 1867505 | L. ¥Waee3iuUNT . MdYyny 0. vaudn 1. nssuzal
P4 | 739336 | 1851287 | 1. thawaevenunu a. mame o.naudn v. mrsugal
P5 736126 | 1842321 | v.9199 a.awth e.vaudn v imssvgal
P6 | 736119 | 1830115 | L.MANAE A.AAMAN 0.1i004 9. IN¥TUg0l
P7 | 728488 | 1793376 | u.mueauvau A.fawazin ol 9. wyIUFal
P8 | 727155 | 1769300 | @.viuedld o.vuedld v imwsugel
P9 719750 | 1751825 | v.d1mzaie a.nuq 0.l v, masugal
P10 | 725211 | 1732045 | a.mlse 0.3%0515 s.mysugel
PI1 | 725656 | 1710317 | a.land01a 0.A3nW 2.WssUgel
P12 | 737572 | 1695758 | u.dumign a.dariing o fouiara v.anys
P13 | 735489 | 1688703 | 1.12%u 2.117%W 0. ¥811A10 9.aN1)5
P14 | 731194 | 1681066 | U.MINEUII A.NINLUII B.F011010 2.aW13
P15 | 722042 | 1667180 | U.0uUIAYAMHWAN D.MIMAN 2.ANY3
P16 | 724314 | 1641006 | U.AMIWIIW @MU 0. NANTAN 9.aW13
P17 | 721720 | 1630552 | u.fiudiou a.fiudou 0.unino0e 9. @515
P18 | 719844 | 1624709 | 1. M1A1A1 A.NIAAD D.UNIADY 1. ATZYY3
P19 | 703714 | 1609091 | V. @159 A.A1UT09 01009 9. 515
P20 | 700095 | 1610085 | @. 1319 0.1 1% 9. 5213
P21 | 694110 | 1611231 | U.wwn a. Thues 0. a1 1d 9. a5z
P22 | 690415 | 1611095 | Aapsiani a. 111a29 0. 150 1. A313
P23 | 690769 | 1610598 | 1.9 A.M1MA29 0.MUT0 2. 65213
P24 | 670450 | 1592263 | Jaumzudd @10 TW3 8.UATHAN 2. WTZUATHAT 0YFYT
P25 | 688070 | 1607231 | Aanssiinal A.111Ma29 8.11150 9.W52UATA3 0501
P26 | 673696 | 1600169 | Jalviyumna @.uATHAIN 0.UATHADN D.NTTUATAT YT
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Appendix table 3. Detail of the Sampling Sites of Thajean river

Sampling Site
No. Description
X Y
P1 | 613486 | 1687695 | Yarnaanauzyuain a.thnnasauzumeh o Jaded
P2 | 615254 | 1682373 ﬂsmuifwwamw A.MANUA 011109 9. FoUM
P3 | 612261 | 1674168 | o iueaties 8. 3adan v.56um
P4 | 610392 | 1667175 | aviueanMe o.awdwnss Tuad 9. Foum
P5 | 608738 | 1657477 | .UM 8.41UA1 2. 581N
P6 | 607916 | 1650268 | u.vupansg a.fhudeu o.sfum v.50um
p7 | 616114 | 1650571 | Sarhnih aduing esdumnaunenns VANITUYT
P8 | 618058 | 1641482 | JAININTE ALIVINTY DIANVNUNUIY 9. qNTTULT
P9 | 622494 | 1620460 | AWasi19 A W04 0 A5 szIUNT 0 gnssanss
P10 | 623385 | 1611624 | SalAife @S9 0.A31l5zduns v.awssans
P11 | 618424 | 1611624 | Anoswadszniu thudeny a Jadeny o.1iioe 9.gwssmys
P12 | 620513 | 1605990 | Tanszuau a.NM1T1AY 0.1 9. NI TS
P13 | 623607 | 1584606 | Saguinyy a.thuuvauiand o.019ah s.gnssuys
P14 | 620407 | 1566909 | a.uneaziAoy o.d09fitioq 2. qnssu)s
P15 | 620953 | 1561118 | AADIVNHAN A.UNHAN 0.1U1AU 3.UATTY
P16 | 620950 | 1561128 | Tauna1)a1 ¢.119Ma29 0.101atau 9.uAT1gH
P17 | 627292 | 1546351 | IAqauiaiuns iy a.UNseM .019@Y 9.uAgu
P18 | 629823 | 1540210 | Jad1159 o Fad1153 0.uATHoAT 9. unT1lgu
P19 | 623232 | 1529053 | 11nAaBIduA1 A.U19919 0. 80N 11 2. uATgH
P20 | 626990 | 1526576 | AA@UIAIY Thudznuyn o auvn o.unsFons 2.uns1lgu
P21 | 626906 | 1590365 | Aapaustny thurhnaaesdy auem o.u1adardh v.qnssans
P22 | 630537 | 1515576 | AWMU NGNTIAURMUI AU 0.01UUHD 2.aynTa1ns
P23 | 633341 | 1508643 | Azw1us1IU2 AN ud1 0.1uui) 9. aynsans
P24 | 6301021 | 1509633 | Jalnnjvenilsiaim a.miiu oaies v.ayniaing
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Appendix table 4. Detail of the Sampling Sites of Bangpakong river

Sampling site o
No. Description

X Y
P1 | 714892 | 1490295 | 1o guddneusulselvih valzng v aziFun

P2 | 719209 | 1493080 | T3a'lW#hinelens a.azFauna

P3 | 719509 | 1498386 | Aandoulvg) a. 1u1au 0. 191zne 2. aFuns

@

P4 | 720012 | 1502032 | Tauaugaiy 0. U191)znd 9. a21Famnsn

]
S

P5 | 725182 | 1504115 | 1msdunetnuInG a.azFuns

P6 | 723097 | 1507036 | AmpelsznayEiud v aziFuni

P7 | 723742 | 1510713 | Jalyeqiisisw (Janivg) . 1iies 9. a23uns

P8 | 726406 | 1514825 | azwiusa ldhuuainineilzne o.iee 2. asFuna

P9 | 730637 | 1514343 | Taynimea 0. 1109 9.9z FUNT

P10 | 731475 | 1516092 | Yszgnaii Wounaens o. 1o 1.a21Funs,
P11 | 731189 | 1516276 | Wounaiuetend o.ie9 v.azBuns

P12 | 733309 | 1514830 | Saa12%: Tan 9.019A31 2.R21FUNT

P13 | 739702 | 1519521 | AADINIAIA 9.U1NAAT B.U1NAAT V.RLFUNT

P14 | 739152 | 1544956 | daunanszin o. Tuad e 9.4519u1)3

=

P15 | 734929 | 1540449 | azwiudnuusithuiedzng o, thuad e v.40519u1)3

P16 | 734061 | 1536777 | yaau Indouniounaau o thudse 910509015

P17 | 731785 | 1534544 | 2 WIUDNYUIN 0. VNYUIN 2.ALFUNT

PI8 | 728590 | 1533202 | AQDIUEULEY 0. 11IBI 2.RALIFUNT

P19 | 728588 | 1533204 | SAau19159 0.AA0UYDU 2.RLFUNT

P20 | 737209 | 1527115 | AROIYUN V.RLIFUNT

P21 | 738522 | 1524026 | 0% M3 0.119A81 9.221F9N5

P22 | 735268 | 1519895 | AU19AA1A 0.AADIUYDU 2. RUFUNT

A a o A [ (2}
FOINYIFAATNELULASTAIUN

9

AN (fpomoea aquatica) AnNSMA (Neptunia. oteracea) Uanan (Hemibagrus wyckioides) anamana
(Mystus  nemurus) Uanse (Notopterus notopterus) anm (Morulius  chysophekdion) Uansels (Puntioplites
protozsron) Jan5=d (Trihogaster microlepis) VaNTEQU (Hampala dispar) Vanuies (Mystus bocourd) angn
(Clarias batrachus) ﬂmlﬁfﬂéﬂu (Micronema bleckri) Uarou (Channa  striata) Uaagieun (Puntius
gonionots) VaALTeNND Barbomymus  altus) Va@en (Probarbus jullien) e d a0z 1@ (Pangasis
macronema) Uaadew (Cirvhina  jullieni) aaaa (Trichogaster  pectoralis) Uaane (Pangasianodon

hypophthalmas) Vanviie (Anabas testudineus)
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