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Effect of different amendments and water management on arsenic uptake and accumulation by rice in arsenic

contaminated soil
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Abstract: To screen the effective remediation model of As—contaminated farmland, the effect of different mixed amendments and water
management on the uptake and accumulation of As in As—contaminated soil were compared using a pot experiment. The results showed the
concentrations of As in soil and rice grains, shoots, and roots were lower under the non—flooded conditions, while the higher As concentra-
tions were seen under the flooded conditions. Under different water management methods, compared with the control treatment, with the ad-
dition of Si + Mo the concentration of As in grains decreased by 4.8%~19.9% and in shoots by 16.9%~56.3%. With the addition of Fe +
Ca, the concentration of As in grains decreased by 26.6%~50.6% and in shoots by 40.3%~81.2%. The addition of amendments could also
reduce the ability of As transport from rice roots to shoots and grains. To sum up, the effect of non—flooded + Fe + Ca on reducing As con-
centration in rice was the most noticeable.
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Figure 1 The pH value of soil
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Figure 2 As concentrations of soil
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5 CK M , ANHE K 254 T Si+Mo Hl Fe+Ca &b B3 5]
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PR FRE As 75 PR 4.8% 1 50.6% ; W K 442 F Si+
Mo Fil Fe+Ca Ab B4 51| S EOFRL As T PR T 12.7%
F149.8%, Hrh, NS K +Fe+Ca kb BRI 5 As 350 iy
U, AW K +Si+Mo BIRCR IR 22 .

] 4 Jg Al b 3R gk 55 55 40 d KR 28 As
o MR UE I, AN K +Fe+Ca 214 K AEZE
- As 5 eI, MK S5 E R As S it o FEANUN N
e R R B v K A 3 B 2R As R HL CK 3 T
54.9%. W TR FMZ )G, 5 CKAHE, KFEZE0T As
TEBREIH TR AW IK+Si+Mo LB
JK+Fe+Ca 4bFH 53 Hd As 5 T B 16.9% F140.3%;
[B] B 7K +Si+Mo 18] B 7K +Fe+Ca A0 FR 43 5| fif As
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Table 1 Effects of different amendments and water management on K, Ca,Mn, Mg contents in rice shoots

Mn 7 it

Mn concentration/g - kg™

Mg 7 i

Mg concentration/g - kg™

Qb K&t Ca 77t

Treatments K concentration/g kg™ Ca concentration/g - kg™

ANHEIK 38.61+7.23abc 1.44+0.32a

[i] EfCHE 7K 44.09+4.17ab 1.2240.31a

gk 37.50+2.55abc 1.3620.19a

A K +Si+Mo 32.42+3.10¢ 0.79+0.29h

[F] B 7K +Si+ Mo 48.756.71a 0.77+0.11b

WE 7K +Si+Mo 36.28+3.99bc 1.19+0.48b

AN K+Fet+Ca 31.91+9.27¢ 1.54+0.11a

[F] B /K +Fe+Ca 46.08+7.73ab 1.33+0.32a

57K +Fe+Ca 39.75+6.13abc 1.5740.18a

4.81+0.52b 8.52+0.75a
4.37+0.67b 6.42+1.27b
6.24+1.32a 7.00+1.10ab
2.09+0.57¢ 5.66+1.17b
2.40+0.13¢c 5.57+0.65b
2.50+0.22¢ 6.85+0.80ab
4.48+1.31b 8.19+0.78a
1.95+0.39¢ 5.56+1.05b
2.94+0.74¢c 5.47+0.58b

T AN RN PARIOR R — S R Ak B R 22 57 (25 (P<0.05) . R Al

Note : Different lowercase letters indicate significant differences (P<0.05) among different treatments on the same column. The same below.
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B FEARE 35.3% 11 43.7% 5 5 7K +Si+Mo Fll¥E 7K +Fe+Ca
LB B As S5 BERRAK 33.1% F150.3%., Horp, AN
IK+Fe+Ca kb PR RE As BOR BT, 5 CKAH s> T
1.90 mg- kg, F#AK T 40.3%. 1K 5 FR AR b H# R 4
RS FIKREET As S8/, 255K 3. K4
PLE L TEAN K TR B K R K 20 F 248
IKFEZE I As & AR AL 35 5 40 dUKAE 280 As 5 iR
FFFRL As 5 S AR b —20, B 2R As & 4
R PR As S AR N B R . ZENES ek R AR
KA PRS- BE N As & i H CK TR T 149.0% . AN
T IK +Si+Mo FIAS W K +Fe+Ca A0 FE 43 B 250 As 2
T FEAIC T 40.7% F181.2% 5 [B] B 7K +Si+Mo il 1] B
JK+Fe+Ca &b B4 5 280 As & AR T 42.5%
70.0% ; 785 7K +Si+Mo F1 78 7K + Fe+Ca &b ¥ 43 i) f# 25 0
As TR AR T 56.3% M163.4% ., Hih , R /K+Fe+Ca
Qb R R As SOR B4, 5 CK AR HLIS D T 2.77 mg -
kg™, BEARAH 81.2%.
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Figure 3 Effects of different amendments and water management

on As concentrations in rice grains

9Ir . . .
ol ab @ ORHEK O MK 72k
-
:Q“—% ! /; be
{;EQ,E 61  be 7 d
= £ 51 ‘ cd
EE % ab d ed od
s 2
2
WSo2r
< 1F
0
CK Si+Mo Fe+Ca
Kb B Treatments

4 AEBRFIFAKSEEIKFEEM As RERIRNT (40 d)
Figure 4 Effects of different amendments and water management

on As concentrations in rice shoots(40 d)
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FIg 2> T 30.23 mg- kg™, IRy 43.2% ; WK +Si+
Mo b B R /K FEAR 2R As it die i, 5 CKAH LG, B9 T
81.96 mg-kg ', HEFHE N 13.1%.

22 N AR ZK 4345 BHFITR 45 T30 R 590 Ah B R 7K R
HE 2R B ZE 01 As 538 RE(TF sopmez ) FUK R AR 2R 2]
FERLI As 7538 ZE(TF wromz) o -5 B WS I 24
R 4 b BEAH B, B T AR 7K +Si+ Mo AN HE /K +Fe+
Ca Ab R B TF srxm= B 55 T CK AN, B ITR A 2 R 57
J5i KRG As B9 5538 Z B0 TE oz A TF g Y948 7 [
ik M aT LIE H A R 20 250 P 2R, U 2]
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Figure 5 Effects of different amendments and water management

on As concentrations in rice shoots (complete breeding period )
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Figure 6 Effects of different amendments and water management

on As concentrations in rice roots
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Table 2 Translocation factors of As in various parts of rice

Qb Treatments TF 2t 2 TF stoouroo TF tesimz TE Grainmont
ANHEK 0.049 6+0.021 5a 0.008 2+0.000 7a
[ B g 7K 0.027 1+0.001 7he 0.003 3+0.000 2b
K 0.021 5+0c 0.001 4+0c¢
ARHEIK+Si+Mo 0.038 9+0.004 3ab 0.009 2+0.001 3a
[ 8 5 7K +Si+Mo 0.010 2+0c¢ 0.001 9+0.000 2¢
i 7K +Si+Mo 0.005 0+0c¢ 0.001 2+0.000 1¢
A IK+Fe+Ca 0.004 8+0.001 9¢ 0.009 70.000 3b
(] BCHE 7K +Fe+Ca 0.011 5+0.001 4c¢ 0.002 0+0.000 l¢
WK +Fe+Ca 0.001 5%0.001 8¢ 0.001 5+0.000 2¢

IR HE KOS [ B K ST K o AU R
IR A TF otz N TF prssmz 20 90 EEAS T K B4F£ 0.028 1
H10.006 8. s Si+ Mo 4b 5 5 E TF sz Ml
TF sz 5 9 Ho CK % AR 21.5%~62.5% F1 16.7%~
40.5% , %5 Il Fe+Ca A0 P 5 T 30 TE sormz A1 TF epm s 73
I H CK A 16.5%~90.2% F1137.3%~60.2%

3 itig

AHIEFE S I R AN K S48 R Y O X3
ALY -8 pHAE, o A ek R A2 S8 pH
T A o TR RR AN K S A K 5
Bl , it fon 3 3 e A IR R, BB pH
B T8 X ST 25 R — 8 RRK
358 T 2N 8 pH B A 52, U T K Br s
A O 2 TERTEKFMT , 1588 <R OLET
fifi -3 Fp G O 380, 1T COLDE/L , H IR EALIRE, +
B COL Mk B2 AR, 4= 38 pH 8 8 = 5 7E WK S5 1F
T, B3R AR O S, S B IE ) 0084, 1 CO,
S, LR JFURES , 3 rp CO BB R I, 138
pHE AN, 3% pHAERZ W 5 L 8 5 4 8 i fb 2= 7
b, 24 3 pH A & A2 AR AR, 38 4 B i A A AL
Pt bl 2 e A s Bt 5 48 pH B AT AR IR E 4w
TE b R Pk, DT AL B B2 3 4 e i AR
P2, Tokunaga S5V & B, As 76 + 38 i B PE 2
T 5 pHAE M . AT, 330 pHAE R = 1
ANHE TK +Fe+Ca b HL {45 7K T Z5 0 FUFF AL H ) As B
HER BRI, P8I KR X As (R SRR 2 5+ 398 pHL(H
HEBAN R, AsT5 Y+ 3PN Si+Mo &b
PEXT K AEZE M K Mg & %A B g, H )&
[T CaMn i, Fe+Ca b FEXF /K FEZE M P K
Ca Mg & WA B M52, M REAL T Mn & 2. B

FEARI, As REFEAR/K AR 2206 I, NS I A 22 X0 78
FRICE I, S BUKREA Y = TR,

As XY R AR R, As TR & H
B FEAYIAET . ARWFIRLE R R K RERERL 250
R 2R R A S () As 1 B A6 N WK SR F T AR AR
TEWE K S5 T AR L 3X 5 Honma S5 BIFFE 45
— 5, BAESIEROR KA B2 S BUKRE A AL
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