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Abstract in paddy soil might be attributed to increase in pH and

. negative charge of soil. Using a quadratic response model,
BACKGROUND: To determine effect of phosphate (P) amount of grain yield were related to K,HPO4 application

application on Cadmium (Cd) extractability and its uptake rates as Grain yield = 5.38 +2.39 x10° K;HPO, ~ 6.65 x 10°
by rice plant in Cd contaminated paddy soil, dipotassium K:HPO. (model R? = 0.968). Using this equations, the

(K;HPO,) which Was.the most effective of P materials to greatest grain yield (5.6 Mg/ha) was at the rate of 180 kg
decrease Cd extractability in previous study was selected as P»Os/ha. At this application rate of P, the Cd concentration

P fertilizer. . . in grain was 0.53 mg/kg, implying ca. 23% lower than the
METHODS AND RESULTS: Dipotassium phosphate was control

applied at the rates of 0, 78, 234, and 390 kg P,Os/ha, and CONCLUSION: From the view point of heavy metal safety
then rice was cultivated in submerged paddy soil from Jun. and crop productivity, it might be good P management

to Oct. in 2015..Cad1mum concentratlogs 1p grain, strayv, to apply P fertilizer with 4 times higher rate than
and root of rice plant decreased significantly with recommendation (45 ke/ha)

increasing application rate of KoHPO,. The trend of 1 M '
NH4OAc extractable Cd concentration in soil was similar to

) Key words: Cadmium, Immobilization, Phosphate,
that of Cd uptake by rice plant. One M NH4OAc extractable

) - . Phytoavailability
Cd concentration was negatively related to soil pH and
negative charge. Alleviation of Cd phytoavailability of rice N B
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on, 8 A7E AT, T4, getdow e
A AF7F A E 1 It (Anderson and siman, 1991;
Kreutzer, 1995; Gray et al, 1999; Angelova ef al,
2004; Marchiol ef al, 2007; Neugschwandtner et al,
2008; Fassler, et al, 2010; Srivastava et al, 2014;
Vamerali ef al, 2014). @A77 Cd F53le &3t A=
e S sigkod, 7 7l dF A8 5 o
ARt Cdst &2 T559 7 7hedt sAAE 7=
AR EE e el Alsta glo] EA7HAe]
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YA EE QINES: o] &8t 5184 <l
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o by ks F9leke] Cde Feshirls AT
o] K% tHSantillian-Medrano and Jurinak, 1975;
Street et al, 1977; Pierzynski and Schwab, 1993;
Naidu et al, 1994; Mandjiny et al, 1998; Boisson et
al, 1999; McGowen et al, 2001, Seamon et al, 2001;
Bolan ef al, 2003; Hong et al, 2008, 2010, 2014).
gEros & dAgdelr AAg Al w=d
(Hong et al, 2010; Kim et al, 2015), Cd 5% 5.56
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AT A7t B Qite] F5EE 1,600 mg P/kg7t
Zl Aefsts o ZWHP&—"« o]FA o WHekA] kot

SFARE 16,000 mg P/kge A2t E¥elA+= Cd-mineral
o] A 3 4 9ty RaE ) o]z 1:}-01:8]— A3 Az}
= QoFebd Qlatel] 9% Cd ol 3} HIAYUES 7 7R
Ay AR QAke] F9lol weE EO}LEJ o=
Cdel F#o] FTuiwe] 53t = Zlo]1(Naidu et al,
1994; Seamon ef al, 2001;, Bolan et al, 2003; Hong et
al, 2008, 2010) &A= <At FYOZ Cds(POus) %t
CdCO; & Cd F== FAH ] F-5315= ZolthXu et
al, 2016, Kim et al, 2015; McGowan et al, 2001).
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Table 1. Physico-chemical characteristics of soil in the main
Korean potato fields

Item Concentration

pH (1:5 with HxO) 5.54
Organic matter (g/kg) 28.9
Total nitrogen (g/kg) 2.5
Available phosphorus (mg P-Os/kg) 101
Cation exchange capacity (cmolc/kg) 7.02
Exchangeable cation (cmolc/kg)

K 0.17

Ca 3.97

Mg 0.87

Na 0.03
Total Cd (mg/kg) 6.5
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Fig. 1. Changes of 1M NH4OAc extractable Cd concentration
(A), pH (HxO15), and negative charge (C) of Cd
contaminated paddy soil amended with different rates of
KHPOy at harvest time (different letters on the bar denote
significant difference at p>0.05 level).

NHOAc pH 7.0, ICP-OES, inductively coupling
plasma optical emission spectroscopy, Perkin elmer
model DV 4300, Shelton, CT, USA). f&IAE]
Lancaster methodE ©]-§-at] £A 80tk Fad 71=F
9] gk Eokgo 1] 1:59] H]E 1 M NH,OAcE 1417+
Agg & ojsle] ICP-OESE Cdel #Hae wAsisith
EFo et eE SA] Slst] £ 5 g2 centrifuge
tube®ll ¥l 1 M NaCl 30 ml& 7}ato] 1 AJF F<F wkeh
T oddiste] dede meEhal "ol Sl =Yl
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k5= ANOVA 55 sato] 4818l Ftest 23 4t
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& Wl FeetAl SR AAF S7F FHo] enletAl Ll
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v St skt

s LAEF ks gl wet Cd 53 7]
A2 A} FAEgo]l FH 1A, IAke] Al
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Fig. 2. Changes of Cd concentration in grain of rice plant
(A), grain yield (B) of Cd contaminated paddy soil
amended with different rates of Ko.HPO, (different letters
on the bar denote significant difference at p>0.05 level).

H,PO, @FHE EAstEZ FAI ] K,HPOE 83k
EQFgNoA ofgfje} - dENbeS Fal Bl pHE F
7F*Z1tHLee and Doolittle, 2002).

K:HPOs + H < 2K" + H,POs

w2hA 1 M NHOAcE FE3 Cd9 557t Aashe
Z& Qo] EolA Fzbe st Sslde] Sl ¥t o

2t pHO| T7bel W Ak S7hR At McBride
1979; Alidoust et al, 2015; Bolan et al, 2003; Hong et
al, 2007, 2008; Ok et al, 2010; Lee and Hong et al,
2016)

= Aol Qlite]
EY U AlgE Qe s 3l
AA 9 Ak s oF 310 mg P0s/kgS BA o Ao
2 ARk wEb B9 pHZE 6.30]11 919] s%7F 310
mg P,0s/kg ©18tel EFe] Cd &3t 712+ Cds(POs)2

2 o] F 7HA olrell Slsf AWeh A WA ol
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o8 7191%0S 7FsAde] AtKAlidoust er al, 2015;
Bolan ef al, 2003; Hong et al, 2010, 2008; Ok ef al,
2010).
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Singh, 1999). ++ A7Eelx] o] AAjgt A=A oF
556 mg/kg?l Cd& st EokelA Lefer-5 Aulst
ATrellA] deR L] TRAIARD AT VEREA] kortt
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234 kg P,Os/ha 7= We| &= W] Cd9 &+ FLe
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