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Abstract

Sangyod rice is a highly nutritious rice variety, and its value can be further enhanced if it is confirmed to
be free of chemical residues. This study aimed to evaluate the soil and water quality in organic Sangyod rice fields
that had been cultivated organically for three consecutive years in Phatthalung Province. The study was conducted
between March 2020 and April 2021. Soil samples were collected before planting to analyze soil quality and heavy
metal content, while post-harvest soil samples were examined for pesticide residues. Water samples were also
collected during the tillering stage to analyze heavy metal content, covering a total of 12 plots. The results
indicated that most soil was silty loam, moderately acidic, and moderately saline. The levels of key nutrients,
including nitrogen, phosphorus, and potassium, were relatively low. Heavy metal concentrations in both soil and
water were below critical limits. Additionally, no pesticide and herbicide residues from carbamates,
organochlorines, organophosphates, or pyrethroids were detected in the soil. In conclusion, continuous organic
cultivation of Sangyod rice for three years ensures its safety for consumption, highlighting its suitability as a healthy
and sustainable food product.
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Iuﬁﬁmuumuﬂﬂﬂiwmmmﬂmﬂumiuﬂmmmswﬂaamﬂamaammwmumnw Usvﬂaunumﬁmaammmma
vlan & mummmaqmimmimmaasumw {Jmammumwaiwm mumsmamm‘mi Immawumn ﬁmLUummwaﬂﬁuaq
waneUsEARLdsde nmhmﬂaaumﬂmsmamwmLmuamimamwﬂaammLLaymuauwsmwmnﬂﬂuu ASWNANT1IAY
mmmumiﬂgummqmsm‘wm‘wm (Good Agricultural Practice: GAP) LLaummmumwmauma (Organic Agnculture)
LU IFOAM, USDA Organic %38 EU Orgamc Regutahon losy ‘Uaaﬂmauumwmﬂmamuuaumiumswau"daﬂﬁun fla1l
muﬂmammamu mmmwuﬂﬁm A4 (pH) AI5BETENINN 5.5-6.5 Lwaiwmmmmﬂumummmmm yau Usune
aummmﬁuummmw 3-5 1Uosigun mummﬂﬁm’mmiﬂmﬂau WU A199Y uARLiley wazazii In1snsavdeuanIn
Auetsainaue wazinwaunasineIuan laun lulasiou vieaweda waslwunaifen Iﬂamﬂsawszjm“ﬂammmwu
nslgAuneann Lay ﬂﬁﬂiwimumwwmauma muﬂmau‘umaam AR TUNIA-ANg ﬂ%i@&Ji“"Vi’JN 6.0-7.5 A1
n15u Lo (Electrical Conductivity: EC) asﬂum& 0.2-1.5 uaasm,uuamal,suuml,um ﬂﬁmmaaﬂé‘muaumﬂm (Dissolved
Oxygen: DO) mawmaamw 5 fiadnfureans Wieduasussuusniudusuas ﬂﬁ]ﬂismamaumwL‘Uuﬂiuiwu
(Kristianes et al., 2006) mﬁ‘vnLﬂwmaumamwumqLaaﬂmummmsamauauaqmmmaamsmaawuﬂﬂﬂmﬂammw an
mwmamwmaimwawuimumwmﬂs LummmmmawamaumwmmLmﬂmamﬂwamamwluuu’lmmuiaaiu
f9819LTU Iuﬂiumﬂam%mmm AudeInsiBurEgiiuua T AnTy meawammﬂuﬂsumﬂlmwmwamamsuﬂm
aawaivamsmaaﬂﬁmaaumsamm UsvmﬂamﬁamemuaqmLmamamnaumwmﬂm W Ineuasioauiy Lile
mauauanmmmanmimﬂuﬂivmﬁ (Ferreira and Skorbiansky, 2018) 8g13lsinnu Aswand1dunIdonaussautdymilu
mawuw LU Iuﬂivmmu Zhao wagAnz (2010) ivmwmsmamﬂmaauma‘i‘uivavnmmumwa%mumawsaamm%m
aﬂmmummLammﬂmiﬂumaumiLﬂumnﬂanimmsmwmau 15991UQRAMNTTH LLavﬂaﬂﬁimamwa WIILAEATNS
ok Ugvmmmﬁmimamwvaumaﬂmm Tuuszinelne W‘U’nmimammaaumem’diua’uﬂmmm'iiJouauLmummm 70
n3AnEIUY Cheun-im wazAmuy (2009) wmﬂuuﬂaq‘maumammmﬂwumu finsazauvosandion azia wazdniia
ludiuveIfuLazandng LL@JQuaEJIUiuﬂUGﬁﬂ’J’Wﬂ’YJﬂQG] Yeuzd] Chinoim wag Sinbuathong (2010) wumﬂammﬂium
W waaliloy asidley nein neduas dniia wasdingd memmmmsuumﬂ’mnﬂqmmuﬂu mmmwmawuwumamwiu
ﬂ’]ﬂim‘uaﬁ‘diuL‘V]ﬂVLMEJVIZMﬂﬁ‘Uaﬂ‘UTJ laglan1zd1daUnen emmuwuﬁmmlmumi‘uw L‘UEJ‘L!ﬂQ‘Uﬂ‘U‘WNﬂ@J ANERNS
(Geographlcal Indication: GI) ¥® "gdainenLiiaings” uaﬂmﬂu mnmwammlmumimLasuslwmamimmwumwm
dunsd agelsinny ENlmJi”lENTUWU@L‘\]ULﬂ‘c‘J’JﬂUﬂmﬂWWWULL@“’U’]SL‘L!W’LJWLW’]“‘lJaﬂGIJTJﬁJSZJMEJWVINaG]LLUUEJUVIiEJ’J’]Mﬂ’J’IiJ
Uaamamamuﬂmmah iy miﬂﬂmmaummﬂﬁvLuuﬂmmwmuawuﬂuLLUaa‘Uanmaaawam‘mmmumﬁmu
UINTFIUNATIUNTE Lwamwmmmﬂ,ﬂwnuw‘uﬂﬂﬂslumummﬂaammLauﬂmmwmaqwamﬂmm’naumamﬂmmm
WNQa

el qﬂnimuawasmi

N cal a

msmmmqumLuumamm‘wwaa Immaaﬂwuw,maauwnmwamu iwﬁqﬂmmaﬁmﬂunm 3 U Tulnswén
2561/2562 971U 12 LLiJaa (Table 1) ﬂmﬂuwumw 86.25 15 Lﬂwmﬂsmui giinsdnnisdefe svezwseunu lade
dun3g 300-500 Alansusols Imwmumamamm’; LNauAN wzm waEnntAa wauﬁumwmna Iaﬁaaumia 70-100
ﬂIaﬂimali 'ﬁfsmumiamwuﬁaummmmw 30-50 fladansroth 20 @n3 svpzdmaes amwuﬂaummmmw 30

uaaammam 20 03 uaﬂmﬂu Lﬂ‘lﬂﬁliﬂi‘u’lxﬁ’]EJENllﬂ’ﬁ‘Uaﬂ‘W‘UGﬁ‘“ﬂaﬂ’JL‘W@Uﬂﬁﬂﬂ‘u%aﬂﬂ’ﬁLﬂULﬂU’J

Table 1 Coordinates of the Sangyod rice fields studied

Farm code XY Farm code XY Farm code XY
7.761435429 1.768769975 7.6941667
P101 P108 P301
100.0252391 100.0376279 99.95965773
7.76292424 7.76322184 7.68771662
P102 P111 P302
100.038023 100.0321212 99.97685724
7.7568075 7.74490082 7.68761648
P106 P202 P304
100.0237185 100.1122493 99.96481848
7.75938852 7.734825543 7.65501668
P107 P205 P305
100.0419252 100.0973596 99.97592366
101 2. Womansanyansuns 11(2): 100-107
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miﬂﬂmimmmumsiumw WABUNUNTNUS 2563 mmaummﬂu 2564 Tnefinsiiusesfuiiseduaudn o-
15 wuiwns luuidosensuuiou wWu mauwmﬂan wuwamnm LLau‘W“LJVlG]G]ﬂULLUaWJ’NLﬂEN Imamumamwm 10
30 luaunsgufunaumizUgn (Reuliguigu-nsngiaAu 2563) memwm{]mamq 9 el Snvarmennuesiiu: Luamu
, AnsLdunsa- mﬂ (pH 1:1), mmimlw% (EC 1:1), wazUSunauBunsedng (OM) USuasineimsvan: Tulnsiauiiemun
( ) WaaWaiamum P), LLauIWLLVlﬁL“ZI‘EJEJV]GMMG]( K) Usuneulavewin: UiEJ‘Vl (Hg), Tasilen (Cr), dned (Zn), ouas (Cu),
nei (Pb), uaaies (Cd), a3y (As), uae uﬂma (Ni) msLﬂ‘umamammmumﬂumwnLLmﬂﬂa (Waufiugeu-naAu
2563) Lwamlﬂmammswwﬂsmm‘lawmﬂ ‘mmammuu,awmaﬂmmammswvw ﬂuaﬂgummsmammmﬁwwmﬂmq
lufunaznananiiy AnzmalulaBuaznisiimungusu uminedeingu laeldiBnsiase Wulnasiauiavun: 1933
Kieldahl method (Bremner, 1960) mi’gLﬂi%%ﬁmmmmaﬂaw s 9: 1975 Inductively Coupled Plasma (ICP)
method (SoLtanpour et al., 1996) ndsnsLAuien lﬁmmiLﬂumammumﬂwumLaamamsﬂmﬂauaﬂmﬂumﬂ Lo
UNIIAU- ﬂ:umwuﬁ 2564 LWamlﬂmmwwaﬁmmnmﬂuﬂau Carbamate, Organochlorine, Organophosphate Lay
Pyrethroid Imaaammwmwgummiﬂmﬂ (Uszwalng) 9119 A28735 In-house method TE-CH-328 #1uu19551u
QUECHERS method (EN 15662:2018) Tngldia3os LC-MS suauawlmaﬂummmw ‘vﬁmmLaaEJLLaumuLuaqwumms%m
WﬁaummwumsfuﬂummmmuwlmmﬂLaﬂaﬁammﬁmﬂwum

NANTSNARDY
1. auvanieildndvanu

nmsUszdivandiniei@ndvesiulunvasdgndidunsd nuinlledudnlnguiusiudunsewlsuam 6
wuas sesaanfefumieiumse 3 wuas uagdn 3 waanduAusiunse fununideivunie uagfunseuts audau
Arnudunse-ane eglutag 4.05-5.69 Tnedidiadewidiv 5.18 sl eglutas 2.11-6.00 faddmudseivufiuns

InefiAnads 3.71 faatiuuddowuiiuns Usmmaummm ’Lumuaaiumw 0.64-3.41 Wastdus mmaaasm 1.37
Wasidus mwasﬂu'ﬁmummmuﬂmammmmmﬁm (Sae-Lim, 2016) (Table 2)

Table 2 The soil physical and chemical characteristics in Sangyod paddy fields receive organic agriculture standards

Farm code Soil texture pH EC (mS/cm) % OM Standard %0OM"
P101 Sandy clay 4.98 5.03 0.98 Low
P102 Sandy clay 5.84 3.51 0.64 Low
P106 Sandy clay 4.95 3.75 1.09 Medium low
P107 Silt 5.94 222 0.84 Low
P108 Sandy loam 531 2.11 2.35 Medium
P111 Sandy clay loam 5.18 4.11 0.98 Low
P202 Silt loam 4.05 2.34 1.38 Medium low
P205 Silt loam 4.82 4.06 3.41 Medium high
P301 Silt loam 5.03 a7 1.3 Moderate
P302 Silt loam 5.69 3.74 1.11 Medium low
P304 Silt loam 576 2.83 1.20 Medium low
P305 Silt loam 4.58 6.00 1.12 Medium low
Mean 5.18 3.71 1.37 Medium low
SD 0.56 1.20 0.77

Y Sae-Lim (2016)

2. Ysuaisrgamsluau

ﬁ]’]ﬂﬂ'ﬁ’]Lﬂi’]wﬁﬁ’]@ﬁ]’]‘ﬁ’]i‘ﬁaﬂiu@]uuﬂ@ﬂﬂﬁﬂ‘lﬂ?@u%iﬁl WU 1141913@‘14 NUSJJ’]QJE)EJI‘UWN 361.37-1,481.22
faansurenlansu Imammamaw 831.10 llaaﬂill(ﬂaﬂiaﬂill m%masﬂm WUGYW (NSTDA, 2016) NoanoTa ?JEJGL‘L«!"U’N
60.04-171.65 Jadnsurenlansy Imammaammu 121.32 mamman‘lamm masﬂ,usmum waglwunaiges JJ‘UiiLIWEL!E]EJ

102 2. WYmIansavaIAsuns 11(2): 100-107
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Tugg 975.04-4,146.44 faansudenlansy Ineiaadewindu 2,267.80 dadnsusenlansy B'TjaéTﬂasﬂuszﬁugmiuﬁu
(Bureau of Science for Land Development, 2004) (Table 3)

Table 3 Nitrogen, phosphorus and potassium analysis in the soil of Sangyod rice organic fields

Farm code Total N (mg/kg) Total P (mg/kg) Total K (mg/kg)
P101 549.12 60.04 1,166.20
P102 361.37 171.65 2,381.18
P106 553.65 112.68 1,574.85
P107 598.19 98.74 2,384.34
P108 1,128.04 107.86 1,314.09
P111 641.89 112.97 1,536.80
P202 945.12 75.20 975.04
P205 1,481.22 166.45 2,326.66
P301 932.13 170.10 4,146.44
P302 922.82 162.60 3,971.94
P304 966.69 143.15 4,047.88
P305 883.48 74.40 1,388.16
Mean 830.31 (0.083%) 121.32 2267.80
SD 306.11 40.51 1176.07
Rice < 0.125% (Low)" > 45 (high)” > 120 (high)”

YNSTDA (2016), “Bureau of Science for Land Development (2004)

3. glansminludu

ﬁ]’mﬂ’ﬁ’lLﬂi']‘“‘VT‘UilI’lMSWWIaﬁ”MuﬂIUG’IULL‘UaQﬂaﬂ‘U’]’JE‘J‘Lﬁ/]iEJ NUAT d9Ng ﬂ Laaa 16.26 maaﬂimaﬂiaﬂm
Vl’eNLWN LQaEJ 6.55 maaﬂimaﬂimim 914 ﬂﬁ LQaEJ 15.05 Naaﬂim@ﬁ]ﬂiﬁﬂi‘u ﬁ?i‘ﬁu LQaEJ 4.20 Maaﬂiufﬂﬁ]ﬂiaﬂiu Jsan
Laaa 0.20 maaﬂimaﬂiamm IﬂiLllEJll Laaa 16.57 maammaﬂ‘lamu waziinifia Laaa 3.68 llaaﬂillmaﬂiaﬂill Lll’eJLV]EJ‘Uﬂ‘U
ﬂ?ll’]@liﬁ’]ﬂﬂﬂiﬂ’]v\lfﬂu‘ﬂ’mﬂ’ﬁLﬂ‘l%li NUIT mﬁmiam‘muﬂmﬂanlmmummgmmmwum (Announcement of the
Nati9nal Environment Board Re: Determination of Soil Quality Standards B.E., 2021) Toglunsaivaswandloylinunis
Juloulufuusetiala (Table 4)

4. Frsadin1dnAngnyuas vy luau

NaaInTIRTzsiansieiimdndngiivuay Tuitvmndnsludu 91udu 4 nguman laun Carbamate group, Organochlorine
group, Organophosphate group, Pyrethroid group $u%snuA 39 51913 wuldiinisanArsuesaisiadininalilufiu
wUasUgndmduvidusiegnsla (Table 5)

5. s1glans Ty

mﬂmi'gmiwmmmmmuﬂim Ad LLauUimmﬁwmiammmiumm%’ﬂuLL‘UmUaﬂﬁunaum‘a NUAAILTUNTA-
Ansesiniirady 7.04 mamaa‘tusvmmwmﬂuﬂma ﬁmiawwuﬂwmmwu loun oy amuau JUSu1eu 0.553 Jaansuso
Alansu lasideu uUimm 0.692 faansudenlansy mmusm‘lammﬂmumau WU e a9y Uson uAALTEY way
uniia VL&JWUﬂWﬁJuLIJEJqum (National Environmental Quality Promotion and Conservation Act, B.E. 1992) (Table 6)

391580
1. anwalenNnanduazindvasduu1dunse

malasginuaniindidnduazindivesiuiilduandndunsd wud Audiulvgilufusiudunseuds Faiu
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UiumwumumwamuaummmLLauummmmmiumimummm‘msuasJ esaniinisszazane (leaching) ¥84579)
21M3hAdE (Gilley, 2005) ) Tnesneaidunsa-sevesauiinnudunsadad 5.18 "YNENNaﬂi”V]‘UG]E]ﬂ’]iﬂ”ﬁiJ?J@ﬁIaM”VI‘Hﬂ
Tuinuazpuandinseisingrvesiud Tuaﬂnuw@mmmul,ﬂuﬂimm auifansazauveLnsnuazdanzdluiu 9919
mmamamsauamaaﬁmmmﬁimuamnma (Zeng et al, 2011) nsUFuA A unse- mwaqmu‘lﬂamimuﬂaauma
maywuﬂmmmmﬂwmmwmﬂuﬂm -AN9gITU (1ad8 6.25) ézmwznsﬂfmmumnwivammwlumiaqmmvmmmavimm
Tanay YlnananiinTy (Halim et al,, 2018) A1ANULANVDIAY wmmmaw 3.71 fadTuuddesufiuns fodnegly
syaulIUnNaauay mamaﬂimumamsmmmu‘lmﬁuawnlm TmsJLawwﬂumummmiuﬂw%mu,aummmL‘Uuﬂsm F96n
ma]vaama‘L‘wm'ﬁmmuﬁwlu‘[mwumu wifenavhliAndudy-lednld (Huang et al,, 2017) yonani N3IATILNE
lulpsaylufunuinduinas smawLﬂuwamﬂmimumaummmm ImamﬂLmaqmaummmaaaawmmmmmﬂaﬂa
SurEdluviinasnn nmsvalulnseulufuamsadssaronisiaudenenias 1s0enHanEnv8E 12 (Hasegawa and
Horie, 1997) ag19lsAnu mﬂ%ﬂaaumﬂamnmLuaﬂui vozia1 3 U ‘mamiﬂaﬂwsumvﬂaﬂﬂuﬁuanqmﬂaﬂaﬂﬂmmm
FrodfinUsnalulpseuluiu LmeUimmiuimmumLﬂﬁuﬁlm (830.31 flaanSusenlaniy) wAsuinn uAALNALATU
HAN1SIV8UD Trlpathl wazAy (2014) mwmﬂumumlmuﬂaawsaammamaqL‘LJunm 41 ¥ Gunalulasiauiirnudn
1-15 Lﬁzjumumumaw 960 fiadnsusanlansu uenand ﬂﬁmr:wlaawgsauaviwLmamsﬂumuwmmaamwiu“lmwu
muuﬂwmmamimmmuﬂ usniinasion1sufausvestn szmmui‘]mmmﬂmiuawsmuaumsaaﬂmammvmimamn (Ye
et al., 2019) Fahu nsldsmemsnanegislulasiau Weareda uaslnuvadey Tdnauivanzaulusssmavanves
smawmaquﬂivamﬁmwlumimammﬂmammﬂivawﬁma

Table 4 Heavy metal analysis in the soil of Sangyod rice organic fields

Total Zn TotalCu TotalPb  Total As TotalHg Total Cr  Total Ni

Farm code
(mg/kg)  (mgrkg)  (mgrkg) (mg/ke) (mg/ke) (mg/ke) (mg/kg)

P101 10.66 3.77 13.32 2.52 ND 9.25 1.14
P102 10.66 3.77 13.32 2.52 ND 9.25 1.14
P106 11.69 4.40 14.29 4.76 ND 7.62 0.60
P107 22.90 7.12 29.52 5.01 0.11 19.23 4.71
P108 15.68 5.80 10.98 4.12 0.28 10.83 1.26
P111 8.18 3.40 12.87 2.37 ND 7.07 0.40
P202 7.60 5.46 20.46 2.25 ND 18.34 5.80
P205 17.07 7.78 18.39 2.60 ND 24.57 4.67
P301 2597 11.41 13.77 7.74 ND 28.50 7.71
P302 29.27 11.38 13.63 7.59 ND 26.84 7.89
P304 23.73 9.61 13.36 6.43 ND 25.05 7.03
P305 11.75 4.64 6.73 2.53 ND 12.23 1.82
Mean 16.26 6.55 15.05 4.20 0.20 16.57 3.68
SD 7.44 2.92 5.67 2.09 0.12 8.11 2.93

YSoil quality for
- <35,040 <800 <25 <263 <212 <5,205
agriculture (mg/kg)

YAnnouncement of the National Environment Board Re: Determination of Soil Quality Standards B.E. (2021), ND=Not

Detected

104 2. WYmIansavaIAsuns 11(2): 100-107
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Table 5 Carbamate group, organochlorine group, organophosphate group and pyrethroid group analysis in soil of

Sangyod rice organic fields

Item Result Item Result Item Result
Carbamate group Organochlorine group Pyrethroid group

Carbaryl ND Heptachlor & Deltamethrin ND
Isoprocarb ND Heptachlor-epoxide " Bifenthrin ND
Fenobucarb ND  Aldrin (HHDN) & Dieldrin Permethrin ND
Promecarb ND (HEOD) " lambda-Cyhalothrin ND
BHC (HCH ND  Dicofol ND  Cypermethrin ND
Carbofuran ND DDT ND  Cyfluthrin ND
Methiocarb ND Chlordane ND Fenvalerate ND
Methomyl ND Endosulfan ND

Aldicarb ND Endrin ND

Oxamyl ND

Metolcarb ND

Organophosphate group

Dichlorvos (DDVP) ND  Pirimiphos-methyl ND  Methidathion ND
Methamidophos ND  Chlorpyrifos ND Profenofos ND
Mevinphos ND Parathion-methyl ND Ethion ND
Omethoate ND Pirimiphos ND  Triazophos ND
Diazinon ND Malathion ND EPN ND
Dicrotophos ND Fenitrothion ND Phosalone ND
Monocrotophos ND Parathion ND  Azinphos-ethyl ND
Dimethoate ND  Prothiofos ND

Note: *mg/kg (as dry basis), LOD=0.01, ND: Not Detected

2. ar1svutauluurv128unsd

fﬂ’mmijLﬂi’]”Mmimﬂumumaumﬂuﬂau Carbamate, Organochlorine, Organophosphate ey Pyrethroid
Gmmumsnmmﬂmwmmvwwwmwwaﬂsvmumaivwﬂsvmw go5luu LLavqumwmammamﬁmmwm nuIlddinng
Judouosasmanlufuudunis Lwrwmma’miawmﬂmwumﬂmﬂ,umuuavm IngUSinaveslangwiinunnsiaiu
Tlunmazulas sma'mmmmnmmemm‘uaaLLﬂaqmasﬂuwuwLammamsﬂumaumﬂmimwmmaﬂmsimuwﬂuwum
[GEIGEN mmﬂawmﬂmmumammﬂLmaﬂmmmmm L ms‘L%mamﬂuwummsmwmwm way mswmwwaqm'«nﬂ
Wwauaammmm msﬂmﬂawaﬂammuﬂiumumaumammmLﬂmmﬂ{‘]ﬁmamﬂ6] LU mi[fzjmsmﬂumimwﬂuww
‘Lﬂammmawu‘wm mmﬂ%mamumammaiﬂfﬂammﬂawaﬂuﬂulm Zhao wagan (2010) 1eauiluiiuiiundnidunss
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Table 6 Heavy metal contents analysis in irrigation on rice organic fields

Total As Total Al Total Cr Total Ni
Farm code pH

(mg/kg) (mg/kg) (mg/kg) (mg/kg)
P101 8.46 0.003 0.672 ND 0.001
P102 6.57 0.01 ND 0.690 0.003
P106 8.86 0.003 ND 0.667 ND
P107 6.67 0.004 ND 0.720 0.001
P108 6.53 0.005 0.790 ND ND
P111 8.83 ND 0.521 ND ND
P202 5.66 0.001 0.573 ND ND
P205 6.66 ND 0.476 ND ND
P301 6.63 ND 0.503 ND ND
P302 6.77 ND 0.435 ND ND
P304 6.6 0.004 0.547 ND 0.002
P305 6.29 ND 0.466 ND ND
Mean 7.04 0.00 0.553 0.692 0.00
SD 1.05 0.00 0.11 0.03 0.00
YAgricultural surface water

50-9.0 <0.01 - - <0.1

quality (mg/L)

YNational Environmental Quality Promotion and Conservation Act, B.E. (1992), ND=Not Detected
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