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ARSENIC IN SOIL SOLUTION AND ITS EFFECT ON
THE GROWTH OF RICE(ORYZA SATIVA L.)

Chen Tonghin

Urstitute of Geogruphyv, Chinese Academ~y of Scwences. Bepng . Chine, 1001010

Abstract Chemical behaviours of arsenate and arsenite in original (undisturbed) soil solution
and their phytotoxicity to rice (Orvra sativa 1.. ) were investigated in a pot experiment. Mean-
while. a laboratory study on equilibrium adsorption of As was conducted to explain the results
from the pot experiment. It was found that critical Ed, i. .« Ay of redox in As () -
As (V) system was between 10U mV and 200 mV in the paddy soil studied. Concentration of
total as and the added As species. As (1) or As ( V), 1n the soil solution of the por experi-
ment decreased as the equilibrium time of the As species added into soil went on. Studies on ef-
fects of pH on As adsorption indicated that the mechanism of higher phytotoxicity of As to rice

when soil pH increased was due to more As dissolution in scil solution.
Key words: rice. arsenic. phytotoxicity . soil solution. soil pH, adsorption. redox.
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M ENAA AR, TERASEMERELEEE. BM. EAAR. K
MR E S ESRiTRREM 2% ERESES|I R LSRG, MBS Y-,
FTFWELESHbETY. BREFTRENRAHRE. HE. WETRKOFRD
BTN, HRTMERHR. FXETT ERERPRMNFERLFT AR SEDOK
RV XE,
1 #iE¥sRE
1.1 il
HELEAENLO L EENKBL, REWHE G N LI @ KiE L 0—20
cm). HEM{ESEHRE 1.

£1 #HEIRBHERIEFER
Table I Selected chemdcal properties of the soil studied

FiLE WA, (mgike? Olzen-P NHAc-K 20 tmg kg

pH
0. M., (g/kg Alkalihydrolyzable N tmg kgl (mg/kg? Total As

g. ua 19.8 78.1 14.9 9. 6 15.7

1.2 ZRRAEITIE

1.2.1 +#HpH A KERIEHyEmMANE ZRZBEAEAEN0m WEER. B4
%0 kg MR H 1, F GBS HIE ] kg LEEIIA 50 mgAs B ITA NaHAsO, #F¥# . ERF 2
d #iHE—RANM LS, S8 2 HEMAN As 5HIR AP HS . A s NaOH BFH
WS Er s ey pHOOH 535 4.5. 5.2, 5.6. 6.0, 6.9, 7.4, 7.9, 3£ 7 P 4bE ). i 2
B— 4 pH . % mAZEE s NaOH iFHE . M2y LIRS, HiE 1d.
FEAERE AR, £ 1 kg T30 NO. 2 g(FEEEE) 7 PO 1 o (BREE — S99 . HE KO. 2 g (B
#,

YRR V. 1988 8 6 A 20 HIER, CEXTRENLEPEYH: 7 H23 %
. BATH I, RERE. ZA0EEERERECRE. A RPNENETHRR. D
BESHXAWMFAE., Wk EARMM T, MIeHE TR RHawiE.

1.2.2 REMESELESREGANE EERLET. 293 EE As(L) CEREEHD
FAs(V W(HEE G802 M, SLIENRMEN 50 me/keg . HibAR EEE
A 1. 2. 1. {HRIEREE R pH.

1.3 PR S 4% pH KRRl E

F£hFR a8 N=OH 837 NaH.AsO, 6T pH. Bl 3 T & As( V) B FFA pH
RAIGH., S&BepH LE 1. €1 pH ZYEH T, AstVORREFTIEEH 200
mg/1.120 mg/1 5 80 mg/1,

B2 5git 1l mmEHRATE7E. BFS50ml BOEF. S E0805mMA LR
HIFH & As(V ) 200 mg/l B pH BYIBH, HEE-LEWE T, AAEAKEST. €F
AR 25 Cr H 180 %/ min MEFERE 4 h. 4B 0.5 h, HEREWEB®KY pHE. %
. ME BT AsCVOIRE . Rkl TR AT AsCV ),

HeF LB E AsCV KA 120 mg/l #1 80 mg/1 B9 pH & P BB #ETT 2B R
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1.4 T HEFHEATE A RN E

FHERORESERHEHMERY e R OHEBEEER AR KGR P,
HERHAKCEE EEHAO—BRY, REH KR —ERRIEO0ET. AL
B, R RGOS A SO E S LR Sl e R

R A HNO-HCIO, 35 & . T8 B AOK P £ A Ag-DDC SEE .

EHPE Asc D HBE- — 2 /2 TR\ LR, HERFE
2. AL @R ERNE AR AMLE . REHRIHE LSS EHITE—AgDUC
EWE. AsOV O AsC D E @ TR B BeRR LRI . B SEREE R Ast D), MR

FFAs(V ),
As UV ORDR B ALEL 4 300 R Ast DDOBYHEE . R HEZRERE.
2 #R5i1E

2.1 THEEHEEA Aso VIR Asc I ET b2 T8 A HEMN

2.1.1 TRTEHTELRPOIFELETY A R g i fol T4
WOE ), BHEAKE 2 BOAESSEGENR 2 DG, FAsC DD HRBP T EEE As( LR
BT G o o B 2 B U HE As( VOB R R 0. 45 mg/1 M1 0.51 mg/l, MELBF T IEHEES
Ast VOB S5 Asc V)RR Ast VORERAE LM . (H3) T BHEAR 9 &
CHPE e 78 DB . i AsC B ) ARFRRY R TP As (I )L AsCV ) FT 5 B8 R MK I #E B A [B)
ATHERE T R D TTHE Ast V) BB T HGE R AsC D) REFRAMI, H As( VOO0 QoK
BRI A, phed, HE Ast DDA HIEEM P AsC I AstV DO FI B AR As
(VOB TRBER P AR AV OMRWRREES; HR2. 2 EBZ R BE
HPE AsOV ) AsC T ) FI ST A 2 R AR B8F 2 BB/

%z FH AL A VO T RERFEHGEHHER

Table 2 Effects of As(II | and Asi V ) on As speries and their concentration in soll soluthon

ek b BERE T HEHHFERHAEE tog/) As in soil solution
Treatments Sample time ¢ weeks? Asi 1) As( V)Y AstI 1 +AsL V)
M Ast VY 2 Qa7 1. 56 1. 63
Asl V) added a Q0,19 0. 80 1, 49
B AsL I 2 . 52 1.350 2.0E
As( 1) Added 9 0.23 o, a7 1.12

cREERNEAEE RSN FETE. SREEBHKBZE 1 dRCSHWE NI LT,

+ Time was counted from the date of rice transplantation

LIF AT ER A A RGN, BRAEE SR AsCI DRI As( VO OERRERE H 9 1 5
[ 46 BT VBT (RS A 80 o SR AR B T P AR DR P — L HRRI As T b8
PERRT R R, BEE TR R HE RS . A AR SR A B h e R RS A e T,
R, SEEKRE 2 A, TRRIEN AsCD I EERERN As VOB E, BHEK
8 o BBt R R b 0 B B Ak BE AT BT 8 Y A 2 B A o B AR

KRR 2 AERE 9 Fed. ER As DDA HEFHRM AV ), HE 8%
WPAFERT B As(V), HERFHAEIATHERR T8, #{, T8 As(v O 2E
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BREFRM A . HELFERPOTEET —FEEM As 1) KREHRFEREE R
A, XA . ERKE D AT 5 As VO Z [ ] LLE A & k-3 7 2 I W % &
BHET, g2 E-FaETH. fIEFCEEWIESFERY. EREX 5 CHBHER
T, Ast V35 Asc T HE MR Ex AR H A 3T E.
Eh = 0.55% + 0, 265 log%— 0. 059 pH 1)

KL EEFER pH — M AE 5. 5—7 2. HEX 2 PRHTREE. BB
K At A VO ERHEMNER EAE 3., TIMNEHEEM. HIEAREGNITE
BHAERE EF KETT 106—220 mV BIEE. HEFEEH S HEP As(Vrfl As )
HEH SR EAmXR. HERERWET, FRKELES. 4 £2<000 mV 0t LRAH
P AsCIOWRIRE. ik, HERSHEMETHEEE R Er 6 TR HR.
2.1.2 FRMESMHSKBERENY F3 KELPACD 5 A VHEBERLHIER £2
Eﬁ%ﬂﬁ] Wi Ast T f Ast v )gfl‘?kaff Table 3 FEhyof As( Il '--Ast V)

, redox system in paddy soil tmV)
EERAMKEE T THENANHES

(FH1, XEHE AT HNHIIERE i E:ﬁﬂ?m”ﬁ' ﬁfiifflf.f
mple Lime sl

WPE. fefE AsCTOBSRRER. R e ST
¢ - . e . E [ P L 2.3
HY PR % £ 7 1R AU RT 2 T I R AR BE As (V) z 106 136 183 193
H2HE#HEHBEEEMR. FIFE A added o 12§ 137 187 "6
B4 EE R LS TS, 3 B As 1@ 2 132 182 181 aml
As (B added u 129 158 1BY "7

L AsO VIR IBIR R E T EHFE
BRI E N 4 LS Asc i g
BEAscV 2 MEFRPHREE KRN BEMHRAX ST HE Y, XFREL TR, 1
MNE AsCHODFIBEAS Ast VORKEMBEHEBRR KENEW 41 BHEREX. ™4 B
ERENEEERE KA.

BT ABBF 32 EIE DT, Ast D3P BIELE Asc Vo, MATEAY bR AT 345
EHH, WA TS . MERFEAERE. Ast T4 5 As(V O 4IHAT - HF R & FrRm
PHRESERAETHE R O, Bt AEFRPEFHERENIETEET L E R R
B, At 4 As(E MBS A« VO B KEHRERERER Z R L ERZRINE TR
By FTHA .

WA IR A, ER R RO R ENE IS A RN S REN R,
IV 1% 1E B AT R a9 g (A) c B dn Ao fE AT ey — - H O AU RN AE IR DIERZ
S+ | ERFCEEF T, By EPHBRFEREIREHAREFTERY. HE
TR0 FHTRETT. oA LM KA S C L E A AT VR B, EE e,
BTG HEREMART I, SAREEFHEIEAD LRy LIEb S RE
FEHIRME ) MEFIHAORTREF, ST LREHEREABH T8E LD
ANFE| LGy, Eik. BIEEEMIEEFE2HR RS BENNAMEEER . B
HFfi— & FTEETIEBRPHOMAKREEELS —RETER, Bim. aT—&FT
HMETNEEERARE—SRFTER.

R AR ZRES PN LEFEART T GHEMEREXERFI™, Rt X
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REMIT R AT ESH ML FERETFT
R RREE R,
2.2 PR W EgEEmhmyitkriT AR
HE )
2.2.1 L% pH W b SPVE R F R AR
——} ——t—k PR Em [§ 2 XM, £A4AR L% pH A9 E#
woetoet o T o o pH FHE I R AT Ast ) As V)
o mR MK LHES pH 83 7 LSl
B R S KA R R A S R A oH (REEYERD) . H I S SRR A
Fig.1 EHects of As species on plant height BE 2 R R 2 .
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M3 AERTERMEE 1+ 8 pH W Ast VIR T AR, 3 FRED As(V)
A UR B T 4 R R, ETERERYE R pH RN, L1 pH 3 Asc VO AR FHFEEIM T 4
pH A &3 —e BT £y pHS. 5—6. 5 2 F) . MR UIRE pH g Ao st . WL, &
PH-As« VOB R X ZMZ T EHF — 8. HUM A cH K S5 TEHER AR
B Ast VHREER LG, iBIMH As(V HRER K, K, 8K, € RTATEREERS. F
INES Asc VOB RIGEIEE % 40—150 mg/keg, HHNVAY K, pHS. 5—-6.5 Z (&,

TEL . s EE B P T8 (Ligand exchange) #L#1 W ¥ & EW f-, Hik$
RN B AR ERR:

r /A
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Lik R kA

MAEBOTH. S Fpy pH Aest, FRTRIZEMEAER S 7. HEDER


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

152 & = 2 7 16 #&

fEHABIERP; R, M{KF N pH RE{REE . R T 5 e 5o i T B O R 4T o 0 EAE LR
BT SE . Bk, NEHHEETFRACHRBE VLSRR 2 ME 3 PHLRS
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2.2.2 3 pH A K RS MR B 6 ) B 6T B R
HWERTRNSERE O, BETHE pH M HE.
W b AR A AR & e R R ETHE . % 5 pH
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Fig. 4 Effects of soil pH on As uptake by nice plant
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