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ABSTRACT

This study aimed to investigate correlations between concentrations of extractable Arsenic (4s) with varying
chemical solutions (0.1 M Ca(NOs), 0.1 M (NH4),HPO4, 0.5 M EDTA, Mehlich 3, and 0.5 M NaHCO;) and
those of As in crops, and then to seek the most suitable soil extraction method for predicting the potential of 4s
uptake in crops cultivated in soils contaminated with As. For a mesocosm experiment, pepper (Capsicum
annuum L.), soybean (Glycine max L.), and rice (Oryza sativa L.) were cultivated for three months in pots
containing soils taken from the arable areas near abandoned mines in Korea. Following the cultivation, soil pH
and DOC significantly increased by treatments of lime and lime plus compost, respectively, while insignificant
influences in changing total and all extractable 4s concentrations were found in all soils. Arsenic concentration
in edible part of all crops considerably depended on the extractable As concentration in the soils, particularly
with Mehlich 3. All extractable As concentrations in the soils of C. annuum and G. max were significantly
correlated with As concentration in their edible parts. For O. sativa, the extractable concentrations of Mehlich 3
(R 0.18 at p: 0.006) and EDTA (R%: 0.11 at p: 0.036) showed only marked relationships with As concentration
in the edible part. These results may indicate that the Mehlich 3 and EDTA are soil extractants to determine
phytoavailable 4s in soil that provide better prediction for As transfer from soil to crop.

Keywords: Arsenic, Mehlich 3, EDTA, Plant-availability

Stepwise regression of total and extractable As concentrations in soil versus As concentration in
edible part of Capsicum annuum(pepper), Glycine max(soybean), and Oryza sativa rice).

Constant Parameter R’ p
Log(Asc) = 1.66 + 0.43 Log (Asen ') n=45 0.51 <0.001
. R Log(Asc) = 1.42 + 0.29 Log (Aspar 1) n=57 0.31 <0.001
As in soil-As in s
. Log(Asc) = 1.39 + 0.36 Log (Asepra’) n=57 0.41 <0.001
Capsicum annuum 5
Log(Asc) = 1.47 + 0.32 Log (ASehiich3') n=52 0.56 <0.001
Log(Asc) = 1.65 + 0.29 Log (Asss”’) n=>56 0.35 <0.001
Log(Asg) = 222 + 0.25 Log (Ascn) n=29 0.15 0.040
L ) Log(Asg) = 2.10 + 0.17 Log (Aspap) n=49 0.12 0.016
As in soil-As in
. Log(Asg) = 1.48 + 0.42 Log (Asgpra) n=48 0.40 <0.001
Glycine max
Log(Asg) = 1.68 + 0.32 Log (ASwchiich3) n=49 0.34 <0.001
Log(Asg) = 1.62 + 0.37 Log (Assp) n=49 0.28 <0.001
As in soil-As in Log(Aso) = 1.95 + 0.20 Log (Askpra) n=40 0.11 0.036
Oryza sativa Log(Asp) = 1.77 + 0.23 Log (ASmehiich3) n =40 0.18 0.006

TCa(NO;)z—extractable As concentration; T(NI—h)zHzPOq—extractable As concentration; ‘EDTA-extractable As concentration;
“Mehlich 3-extractable As concentration; #NaHCO;-extractable As concentration.
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Introduction

et A= A oo gt SR o] igh E9F ffsld B7HE alste], B o] B A= ARESH
710l F-A g5t Q1Aof] Yol YJ-2-& Harslal It} (Choi et al., 2010; Kim et al., 2009b; Lim et al., 2008; Park
etal., 2011). SEA|TE, HpgAE F=RA0A O] At Fa< AEl e B0kl & WAt 71 2] A7t o 3ds]
732 9 FAZ|= o]-§5] 1 Stk Jung and Thornton (1997)2] SA-dxte] W= Pb-Zn AR 574 2] HofA]
0.21 mgkg'9] Cdo] AEHo], B9 AE-FH 7| (0.2 mg kg')S ZH5h= 2102 LR Lim et al. (2008)7}
53 Au-Ag A EFolA Al 22 F SaETE AR Ailo 2, 13 (0.39~0.42 mg kg™), B
(1.65~3.20 mg kg™), A5 (2.2 mg kg ™), A (1.5~3.0 mg kg) 5 ©] Aol A Al o= 2F2 oA 9-2]utat 4]
=4 5 Bt HIAE 221 0.09 mg kg' (Jung, 1995)E 0t =] HEEISITE webA S5 ol 2 Aslor] 915t
9 AA| A FHESS TeekS viRlshr] fI_t dte] o o] tiF5] 1 31t} (Naidu et al., 2003a).
[A o8] =7l e a5 T AdFS 7R QE A 2Rt EY T Sa5el gt
TS Aol ik spr|eE, Fad L AR oA AR AR QPdTeE] SRl B o, S5 & o 7]
& FARle e Stk fufslH EG O = RE] AER o 5ohe Taaa Fe9 S5 Fol AlEAv=E A
2o H=t, ol= EY 54 (pH, 7715, &S, AEANT D 1= 57 4 a4 et Fa5 olE
AlE 8 557t Aolshr| miEoltt (Adriano, 1986; Kim et al., 2011; Lee et al., 2012; Nicholson et al.,
1997). Rosas-Castor et al. (2014)-2 2= Aju]] EOF U H]A AlE-G-a of| gt A2 53, EYF 54 - Y AS}
0] H|4-0] 7Rt 2 =S ohal, ESF pHell whet H] 4 3leks R wrt #stslo] {87} Holstm, ESF &
Stego] Al=9] H| A S5 o (negative) o] FTAAE Hrol UL T3t o] M2 EY F A
o] H|4:0] A& Fa ol FhS nAlE A HAlskyl
FTos LUES TS B PRt AR LS o= 55 T §F A2 AdA 2 A
(Heemsbergen et al., 2009; Kim et al., 2009a; Naidu et al., 2003b; Salazar et al., 2012). ©]°]] §-54]
WS Mt T4 Fak S-S dFok] Afdl iRt atoba] A& o] o811 Qlrt. EoF Ui H]
FaH R =70 Yot ol 484 H& (Szdkova et al., 2009), ZH0]E (EDTA and DTPA)
%= (Bermond et al., 1998; Hammer and Keller, 2002; Jackson and Alloway, 1991), 5’3 % (0.05 M (NH4),SO,, 1
4NOs, 0.5 M NaHCOs, 0.01 M CaCl,) & (DIN, 1995; McLaughlin et al., 1999; Nolan et al., 2005) 5 THF
Hol it
=0l A= 1 M NH NO;s-extractable H]A5 = 0.1 mg kg2 EQFHE] 7|50 2 2-85}0] s oA QIS
THAISEAL Tt (Prueb, 1997). o[5tell -2 AFellA] ESF T extractable Bl A& e oF A4 Wl H] A5 =7H0] &2
r
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e B9 % vl o o] SHE MR Aolo] R ATUAVE ek Awsigi.
ES S IRte] £ F ul40] ARG e e} AFRA Bl A1) TR AT S 1 MHCL 1M
NH,NO,, T Zello| EX] (EDTA 5)2 F&H £} 5 ¥4

o
olef] & Aol A= tdet A= R UEH (0.1 M Ca(NOs),, 0.1 M (NH,),HPOy, 0.5 M EDTA, Mehlich 3,
1

Materials and Methods

SAME 2 AdS sl = gt 22 78R & (Fig. 1), o] A1Holl M @A T4 A= o854 =20 A]
A (= 6 A, ek 3 2134, S5 11 A3d)2 skl 2F 210l A oF 50 kg o] FE (0~20 cm)E AH55H3
o}, A5t S A Aot 24 R RHtsto] AE Hie] 52 A AL 4 mm A2 FASHA AIAE ?H ¥, ZE
Aglof| ol g3ict. AujrtER Seviete] i 2HEE91 A1 (Capsicum annuum L.), & (Glycine max L.) 2 H

(Oryza sativa L.)S X175t

Fig. 1. Sampling sites of this study.

ro

HEE ZE (H7 20 em, 350130 cm)ol 2 A HO B F 3 kS A2 7, 7, B, W H FAE 23 em 4°]
ofl mtgstod, Zizte] 22 7RIt to] 7Fed Tzt oF 370 St A2 AT TetaL 2ol Afelst it B
pH 27712 el e vl o] A2 fratee] nA)i= Fke doti] 2fal, 7 2127 (2% A2]#2] 9 2% 4
]+ 3% =6 S F7Fer F 18071 (20 214 x 3 212 x 3 A2)7h o] ZES 24 vigo] /l9]= vix|s}o]
7P O] 2ol TR R mikA] Zms AElS AT

£
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EY 2M E¢olelMe 46| o ESS 408 %, 2 mm A= A ASSIITE E pHe A7
(electrical conductivity, EC)= EX S-/T5 1:5 HEE 23901 3HATF 59t Wit 9 72+ pH =74 7] (MP220,
Mettler Toledo, Switzerland)2} EC 771 (MC226, Mettler Toledo, Switzerland)= S5ttt ESF G71E o
©500°C LEA SAIZHERY] ZHE7TH (NAAS, 2010) 0.2 451901, HE gere nto]| 3 2 o] 9lH (Miller and
Miller, 1987) 2.2 ZAol3th EY 5 8<577|€t4 (dissolved organic carbon, DOC) &2 EQFA R 5 gt 57
=25 mLE 50 mL A[ZTA 1AI7F 52T wHTsEL, 3000 rppm .2 HAEE]SH F 5247 2 (< 0.45 pm) =
It 8BS TOC 24171 (21008, Analytik Jena, Germany) = ST EF 5 H| A F9aF S48 9ol WhEApAPE
2 FA T EF AR 1 g 9 mLO] 4 (aqua regia)ys B SAEZES|7] (OD-98-001, ODLAB, Korea) 2 £-5]]
5F.2™ (NAAS, 2010), £l -89-S Whatman No. 42 &3F2] (pore size 2.5 pm) 2 72 & -8 F H| 40| SlakS
ICP-OES (8300DV, Perkin Elmer, USA)Z SA5I3tt. EF 24 0] Aol & AAs| $Joll A= (Montana
Soil SRM 2711, National Institute of Standards & Technology)2}t FA| =S 24 M| Eo] 2HA|A Eall7} 245] &
2|22 A6 1:]—

EOF WA ABQF T 5 571%] 225890 [Mehlich 3, 0.05 M EDTA, 0.5 M NaHCO3, 0.01 M Ca(NO),, &
0.1 M (NH,),HPO,] 0 & %%6} 220l Z H]4 %52 [CP-OES (8300DV, Perkin Elmer, USA).© & Z45}%},
Mehlich 3 &2 9ol EF2 gl 20 mL o] 55894 (0.2 N acetic acid; 0.25 N NH;NOs; 0.015 N NH,F; 0.013 N
HNO;; 0.001 M EDTA)S #|5}0] 5827+ 218} & Whatman No. 42 oJ7}2] 2 oJx}5}th (Mehlich, 1984). EDTA 3
EHoA = EY 5 g1 0.05 M EDTA-8 50 mLE @17 1 A7 X85 5 oAt (Manouchehri et al., 2006).
NaHCO; 89 &2 915 £ 3 go1 0.5 M NaHCO; 30 mLE g2l 2417 15 & ofifsto] Z7of] ARg-st3irt
(Huang et al., 2005). Ca(NOs), &A= E2F 10 gof] 0.01 M Ca(NO;), 2 20 mLE 11 2417+ 18t & ofx}
51312 (Si et al., 2006), (NH,),HPO, &1 (Gallardo et al., 2001)°l41= EQF 1 g 0.1 M (NH4),HPO, -84 25
mLE Y1 2417 e & offsto] Z7stGint. R &AM AR o ]= Whatman No. 420]17, of bl 5

=82 ICP-OES (8300DV, Perkin Elmer, USA)E ©]-83t H|A 5T 407 71X] 4°C ofstof|A WAR 6T

MEX 2N AEA=Z A2 PR S| B 3% A (AL, H, 3) 9] 7HAIRE B SeEloto] A
| o185ttt 5= B0 SRTZ AL, 70°C LA 159 Bt 11X & Halloto] 24§ A= 2 o] 8o}

, TS S Flel Alm X At Fof| A=A FAE ST Tt B ()= A2ollA Gt
= 5 2afsto] A2 At AATSHAT Aa Al B4 o2 A A= 0.5 g IR HNO; 10 mLE 23]
| 93 E-=53]7] (OD-98-001, ODLAB, Korea)& ©]-8510] 25| Eal)gt & Whatman No. 42 o742 2 of v}
5104 ICP-OES (8300DV, Perkin Elmer, USA) =2 SA5H5Itt.
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iolE 24 E Aox=FAA 2to] d ATHRIAIE dotE 7] $15l Minitab 16 software (Minitab Inc., State
College, Pennsylvania, USA)E -850t A= theE A2 (7412, A12] 22, 4]3] 9 B8] A2)of wet 2= 714
HZuiet EOFZE AW SaH A Sk, T18]1 EFEA (pH, EC, @ DOC)©] o] 27| 33ke Higk=7]
&otr 7] 915} One-way ANOVA Fisher’s LSD (Least-Significant-Difference) +-3-2 4=t} (n = 20; p < 0.05).
TS A2 TR S s, EY ooty B S Aol R Ao A vlA Fet ojwet vt o] A

rolr 7] Q| AHHA] 24 (correlation coefficient)S 434513
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Results and Discussion

WA FH 5737 20 2|7 EFQ] o|sleha] EAJS Table 137} 2t A3 H EU] A X% pH 3.49]1A4 pH 8.0
Atolefl M2A FAESIIT ESF pH Brtgl> 6,45 9-2uet 573 %] B2l pH 5.9H o} =30t (Kang et al., 2012).
NFE EF ZF G712 TR Wt 4.9% (2.9~13.9)0] 1, RE Bl F] 72| EoF] Bt (2.6%)H T e
A71E SFFo] SA =]t (Kang et al., 2012). WFHH EF 5 F |4 B0 -2 361.6 mgkg' 0= 2|} 2657.3
mg kg oA 4 3.4 mg kg 2 2| o] wlet o9 F 2lo]E Btk 59, 2021 F ERPAEAHS EYeH ¢
7] (1219: 25 mg kg )& 23 2] <o) 1523, 18] o] T thall7 ] (1719: 75 mg kg )= Z2et 2] <o] 11
Ao g2 w7 Ao 2 RE fE2H HARE o) Aol LA S I 4 AUl T HlAEE 9
2 B 2 Aol A AR FAE 572 20 A 0] EG EY S HI AT AEA |
O] A E Ho| =t Aeet 202 ThE|Qlrk. T2k A3 Eoke] ikt pHet A7 & S = A0 A
Hj712E 52t A13] 9 A k- B8] A 27} 2F HEH o) HA faH siroll kel thet F7HR] A= 715t oFlrh

o
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i
)
)
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&
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Table 1. Physico-chemical properties of the 20 soils collected from 8 abandoned mine areas in the Republic of Korea.
Data indicate mean = standard deviation (n = 20).

pHi:s EC" (dSm™) oM™ (%) Clay (%) As® (mgkg™)
64+13 03+0.3 49+23 8.8+33 361.6 + 662.8

TElectrical conductivity.
T Organic matter.
SArsenic digested with aqua regia.

2151 712 Rl 45 H|AE TS Fig. 20 WERASITE 1153=2] A2 71418 H|A Fiei= 74271045 mg kg,
213142171 0.39 mg kg, T12] 11 A 3]} EJHIE A2]et 2771 0.51 mg kg &2 E|HE A2t 2] HiAE %
7} =7 e oL 2 Hejof| i A o2 STt (p > 0.05). Tt ¥ HA] A=t ZHAR vl A s e 22t
F22]710.74 mg kg™, 0.41 mgkg™, 28142 0.74 mg kg™, 0.39 mg kg™, A 5]e} E|HIE A2t 42]1710.95 mg kg,
0.76 mgkg' 0 & 15t npr x| 2 EHIE A 23t A2l TolA Bt st A UERs o 7t A 2lof i S A4
Fold2 ATt (p > 0.05). ZH=E 7HAR HlA s= 5 (0.84 mg kg )olA 7 =41, B (0.53 mg k'), 115
(0.47 mgkg) =0l o}, FAA Folde glie A 0= WETH (p > 0.05). B9 HA FE B (1) ] 253
74 H]4 7155 (0.2 mg kg ) Bl o L H= 7700 A eltg Al efetar 25 = Vbt 23 A0 vl o]
T EU 7S e Fol A8t At A= 1171, T2 7709 A2TFE AlLfskal tiF-Re] 711 E 23
20 & YT HIS9 9 A=, Yoon etal. (2015)-2> H|4 @ FEFIA 12714] 225 Al & o 52| 7F
F H| A E H Rt Ay 7, W, T18]|al 115 50 2 B4 o] HEF I TR A Sa5 HolAl
T8 Kim et al. (2012)9] Aol A= FollA B (Hn))Hr} =2 BlA-sErF S 2 A7 H Yoon et al.
(2015) QAT oA, TR AR oF 115 7HA oA AT o & W2 HAs Ty 3 7PA R H| A
& Akt A AEA 7155 AE AT o= ARl wlzell AdthA o 2 4Eeledo] B it drfjol A WA A
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3.5 % [] Control
o L Lime)
1) Il L+C (Lime+Compost)
= 3.01 *
L]
g
E 2.5+ “
= %
£ 2.04 *
=
= *
= 1.54
=
5 S
Q 1.04
: . FE
2
- ;
< 0.59 E * =

L]
0.0+

T T T T T T T
Treatment Confrol L L+C Confrol L L+C Coltrol L L+C

Crops Capsicum annuum Giycine max Oryza sativa

Fig. 2. As concentration in edible part of Capsicum annuum (pepper), Glycine max (soybean), and Oryza sativa
(polished rice) after 3 month greenhouse experiment. Each crop was cultivated in three different substrates such as
bulk (n = 20), lime-amended (n = 20), and lime plus compost-amended (n = 20) soil.

T o

48+ 5 7} Bl tetpHEFEC, DOC, Aote & -8 H] |4 55 23S A Ayk=Table 22} £t 24
EO] pH= A3 A 2o et S716 oW EC= HEl7E jISith DOCE EJHIE A 2]’ A2 tol| A F4]2]
S|A e ETH A UL EJH|Z Q15 DOCT7T 57 FsISa2 & 4= Jrh Ak 9 faE S5 A 29
A Folde gldlov, faHl Sa4-2 Batgto] FA 2R A3y A 3]e) ElHIE A2 gt A=
ST7HEA U 2 faE] JEH 0= 3E[ A o] A E Bl giS o) &Rl wetkAte)7F Sl
o, &Y B4 H 72 HEH-S (NH,),H,PO, &5 0|1, Mehlich 3, EDTA, NaHCO; Ca(NO;), H&
02 HA Frt ottt IEY T (NHy)LHPO,S o185 & o] 7P =2 HlA T g Bl A2 it
(phosphate)Z} |4 (arsenate) 2] 21512 FEf7} ARSI ESF S2tof| e 74 A o|B g, QT 2 Q5| EQF &
20| Z7FeF A 02 TahEtt (Kim et al., 2015; Woolson et al., 1971). H]AYs =7} 7H W Ca(NOs), #
, Hﬂ, T2 At F 18071 EG 5 42%004] H]A7E FHEER] G294t o] 2 HolCa(NOs), I&
ol izt G-a e EAolli= AglebA] of2 wA o 2 Tttt toRt AEHo 2 B 5
6“?_ Johnston and Barnard (1979)2] A3}of| A & (NH,),H,PO, &% 0] Ca(NOs),, NaHCO,, NH,F 5
T2 A AEEG A JEGIPT =2 A o2 B EQtt S A7t 4to] obd EDTA2} Mehlich
, B ‘%HE oA AlE-FaH vlAete] TAE Asty]of Aelst
FTAE HE vas B ot =4 vEhd 22 Oh et al. (2015)
T si—“ﬂ?:} # ‘zl‘ziﬂr. b ?ﬁ%%ﬂﬂrow Mehlich 3 F1EHo] EDTAY Th2 /4 E JEHETHH| A 5
o] EF Z TRt JRES Tt Hof| JEste] 24517 Sfal 7 o=
0.2 N acetic acldsz}o 25 N NH,NO;s, 0.015 N NH,F, 0.013 N HNO;, 0.001 M EDTA .2 745 23} olzk
=07} =7 et 21 © 2 HQItH (Mehlich, 1984).

=2 41
=) Mo
i _IZ: w

OHU

o}

o,
HF

3@
o

02 o
M

I
B>
o

ok
Mo o
5 =

X
ol E
_@ P

o
[
il
jS

m‘lN' O{N
oy
o ng |
i\ﬁ
)

H

1o

W
E
m\m
i
o
o)

o

o @
b
rE
i
;
i)
S
—
>
fr
o,
i
roll
I
P
1o
off
_@
_m

P

Hir
=]
2

N
)
_\,Z
_L4
Mo
%
=
o
':!"
HHNI
n:E

N
n_]-bll n]-bh

12 oE

ot



Identification of a Proper Phytoavailable Arsenic Extraction Method Associated with Arsenic Concentration in Edible Part of --- = 503

Table 2. Chemical properties and concentrations of total- and variable extractable-As in cultivated soils of Capsicum
annuum (pepper), Glycine max(soybean), and Oryza sativa (polished rice). Data are mean of each treatment (n = 20).
Same letters indicate no difference between soil treatments within each column for each crop (p < 0.05, LSD).

Plant Total As Extractable As concentration
) Treatment pH EC DOC .t ;
species concentration’ NaHCO; EDTA (NH,),H:PO; Ca(NOs); Mehlich3
(1:5W) dSm (mg kg™
. Control 7.12b 136a 2068b  392.9a 263a 297a  198la  0.5a  7.95a
Capsicum Lime 862a 165a 2392b  441.8a 480a 530a  27.06a 029  10.30a
i Lime + Compost 8.45a 1.88a 306.1a 450.8a 4.65a 4.08a 22.97a 0.45a 12.26a
_ Control 7.28b 1.48a 206.8b 543.2a 237a 1.64a 19.34a 0.15a 8.15a
GZZ;”Q Lime 860a 198a 237.8b  3561.0a 397a 440a 26552 028  11.86a
Lime + Compost 8.54a 2.00a 306.0a 522.1a 4.04a 3.96a 23.00a 0.74a 13.52a
Control 708b 336a 2068b  574.1a 4292  4.60a  31.63a 049  17.73a
SOQ%Z Lime 850a 544a 2379b  570.9a 9.59a 10.05a  45.02a  090a  20.69a
Lime + Compost 8.31ab 5.03a 306.0a 505.6a 9.40a 13.40a 43.37a 0.68a 22.66a

T As concentration digested with aqua regia.

EFO] pHRFEC, DOC, A9td Ta<, a8 S5 181l AlEA] 7H R vl Aw 7o) AiAl S A
A= Table 33} Atk A1EA] H|4 5= pHE}F EC, DOC, A% S35 A7 Q= A o2 Yepda,
Ca(NOs), & A|&fet BE FaH H|Ae i & GO FtAPE IS (p < 0.01). EY E4JQ1 EY pH, EC, DOC
+ B el Bl ALt ot A Sl A 0 & VEREA|T, 22 A E o] ESEAT et H
= RAE Hoz] o). f- 8 H HlAE EF S AT gle A o= UEyithp
& H| 20t A H Bl AE s Ca(NOs)= Alefohal B A1k 2 Fofot kiAo Jl3-& H
(2015)7} Song (2011)°] H a1t EFo] Zotef v A0 F=EH) v|ATte] AT f-el/do] firks At vide] 2
Vg2 B Aol A ARgS EoFo] Atk s W Q] (3.39~2657.27 mg kg )7FOh et al. (2015) (4.22~536.2 mg kg™)
7} Song (2011) (2.63~52.77 mg kg ™) Er} o] o]o] w2 Avt= whekect. f-aE) H|A7ke] A= Ca(NOs),
S} (NH4).H,PO,ZH] A (p > 0.05)F Al @fekal BT 1 & GO A /18It (p <0.01). B 5447
G H]As 7R APRIAIE pH-NaHCO; (p < 0.05)2} DOC-(NH,),H,PO, (p < 0.05)5 A|J5t1l % G214
o] gl Ao & Ueht vl B S faE] HAHe] A= gls 2 0= Tk

Table 401 2t 2-20] 7HA1R Bl Akt EF 5 -G-8 8 H|A A 0 2 S339MH| A 5 B4 2= A2 H2
A& AR ARE UGl 155 AR EGelM = BE AEH o R AR G- 8 H H|A Fot AEA H|A
B AR GOl AT (p < 0.001)0] AT AEA] H| At o] 71 =2 HUEW-2 Mehlich 3
(R* 0.56)3, ©]oJA] Ca(NOs), (R%: 0.51), EDTA (R% 0.41), NaHCO; (R 0.35), (NH,),H,PO,4 (R*: 0.31) <05
At o] Zh4-515iet. 2 AHIE RS EDTA (R?: 0.40), Mehlich 3 (R%: 0.34), NaHCO; (R%: 0.28) &0 2 T E & &
OJFH AR (p < 0.001)0] Q=710 & LFeERt!, B A ESkS Mehlich 3 (R%: 0.18, p: 0.006)2FETDA (R 0.11, p:
0.036)7}-FofH A Qs A 0 & Bl R o U R*gke| thE ARt | el o] 5 METh= U
2202 Uglth 2 AoA 2 FaH HA T ot AEA| HlA- sk o= sataa B A FERTe
o] glttal B 113k Oh etal. (2015)2] Aot Fe] f-oJ3t Aol Ut o= faH) vlas ottt 2= 827
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Table 3. Pearson correlations of concentrations of total and extractable As and soil chemical properties. EDTA:
ethylenediaminetetraacetic acid, EC: electrical conductivity, and DOC: dissolved organic carbon.

Total As NaHCO; EDTA (NH4),H,PO; Ca(NO;), Mehlich 3 pH EC
NaHCO; 0.309%***
EDTA 0.24** 0.681***
(NH,4),H,PO,4 0.326%** 0.909%** 0.64***
Ca(NOs), 0.119™ 0.281%** 0.213%** 0.158™
Mehlich3 0.334%** 0.865%** 0.772%** 0.759%** 0.404***
pH -0.24%* 0.165* 0.053™ 0.066™ 0.067™ 0.034™
EC 0.424***  -0.004™ 0.015™ 0.122™ -0.064™  -0.007™  -0.224**
DOC 0.265***  -0.076™ 0.13™ -0.201* 0.092™ 0.008™ 0.02"™ 0.115™

Bp > 0.05; *p < 0.05; **p < 0.01; **%p < 0.001.

Table 4. Stepwise regression of total and extractable As concentrations in soil versus As concentration in edible part of
crops including Capsicum annuum (pepper), Glycine max(soybean), and Oryza sativa (polished rice).

Constant Parameter R? p
As in soil-As in all crops
Log (Asp) = 2.09 + 0.27 Log (Ascn 1) n=104 0.20 <0.001
Log (Asp) = 1.91 + 0.18 Log (Aspap ') n= 146 0.12 <0.001
Log (Asp) = 1.65 + 0.31 Log (Asepra’) n=145 0.26 <0.001
Log (Asp) = 1.67 + 0.28 Log (ASwehiich3') n=141 0.31 <0.001
Log (Asp) = 1.78 + 0.27 Log (Asss ) n=145 0.22 <0.001
Log (Asp) = 1.87 + 0.15 Log (Ast”) n=147 0.09 <0.001
As in soil-As in Capsicum annuum
Log (AsC) = 1.66 + 0.43 Log (Ascn) n=45 0.51 <0.001
Log (AsC) = 1.42 + 0.29 Log (Aspar) n=>57 0.31 <0.001
Log (AsC) = 1.39 + 0.36 Log (Asgpra) n=57 0.41 <0.001
Log (AsC) = 1.47 + 0.32 Log (ASehiich3) n=>52 0.56 <0.001
Log (AsC) = 1.65 + 0.29 Log (Assp) n=>56 0.35 <0.001
Log (AsC) = 1.32 + 0.25 Log (Asr) n=>58 0.26 <0.001
As in soil-As in Glycine max
Log (AsG) = 2.22 + 0.25 Log (Ascn) n=29 0.15 0.040
Log (AsG) = 2.10 + 0.17 Log (Aspar) n=49 0.12 0.016
Log (AsG) = 1.48 + 0.42 Log (Asepra) n=48 0.40 <0.001
Log (AsG) = 1.68 + 0.32 Log (ASmehiich3) n=49 0.34 <0.001
Log (AsG) = 1.62 + 0.37 Log (Assg) n=49 0.28 <0.001
Log (AsG) = 2.16 + 0.12 Log (Asy) n=49 0.05 0.130
As in soil-As in Oryza sativa
Log (AsO) = 2.49 + 0.075 Log (Ascn) n=30 0.02 0.429
Log (AsO) = 2.28 + 0.08 Log (Aspar) n=40 0.02 0.390
Log (AsO) = 1.95 + 0.20 Log (Asepra) n=40 0.11 0.036
Log (AsO) = 1.77 + 0.23 Log (ASmehiich3) n=40 0.18 0.006
Log (AsO) = 2.06 + 0.17 Log (Assp) n=40 0.08 0.072
Log (AsO) = 2.43 + 0.03 Log (Asr) n=40 0.00 0.675

TCa(N 0;),-extractable As concentration.

T(N H4)>H,PO4-extractable As concentration.
SEDTA-extractable As concentration.
"Mehlich 3-extractable As concentration.
“NaHCOs-extractable As concentration.

I Total (aqua regia-digested) As concentration.
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