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Abstract: A potexperiment was carried out fo study the 1mpacts of five organic’ mate‘:lals (rape straw broad bean %talk peat,.‘ plg
manufe compost, and blochal) on the avallablhty of arsénic (As) and cadmium (Cd) insoil, the amount of iron plaque on e root
strface , as' well as the uptdke and translodation of A¢ and Cd in rice grown in an As/Cd co- ~contaminated | yellow paddy soil. The results
indicated ’that thegapplication of organic materla]% significantly” m(:r%*a@ed the contents of the soil organic matter and the yield of rice.

The application of broad bean stalk, peat, pig ‘manure compest, and biochar remarkably increased the soil pH, while the application of
rape straw' exerted no significant influence. The addition of organic matter reduced the available Cd content by 34.77% - 82. 69% .
However'ﬂ, the effects of organic materials on the availability of As varied with the organic materials. The soil-available As content was
significantly increased by the application of pig manure compost and biochar, while it was significantly decreased by adding rape straw
and peat. The application of organic materials increased As and Cd contents in the Fe plaques on rice root surface by 28. 49% -94. 86%
and 17.73% -151. 03%, respectively. It also reduced the As and Cd contents in brown rice by 27.04%-82.51% and 15.87% -
79.45%, respectively. The largest decrease was observed in the biochar treatment. The application of organic materials also remarkably
reduced the translocation efficiency of Cd from the root-stem-leaf-grain and that of As from the stem to grain. The correlation analysis
revealed that the soil pH, available Cd, and Cd content in the Fe plaques are the major factors influencing the accumulation of Cd in
the rice grain. Furthermore, the soil pH, soil organic matter, and As content in the Fe plaques are the major factors influencing the
accumulation of As in the rice grain. Therefore, it has been concluded that organic materials could influence the uptake and
translocation of As and Cd in rice through changing the soil pH, organic matter content, and As and Cd contents in the Fe plaques.

Key words : organic materials; As and Cd co-contamination; rice; availability; uptake and translocation
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ARMEBK R F AP Cd, As & il

[4(c)MT4(d) I iR, BRI H Cd A1 As & & S IK

j BC >PM >BS > PT > RS > CK. M [t CK, A HLYEH
AR R Cd A1 As & B4 935 17.73% ~
151. 03% £l 28.49% ~ 94. 86%, < WA ALY BHE
T KRR R BR AR MR (0 I T 4 o T AR R R A T
Cd F As [ 2.

2.3 ALY KRG A P i R )

M2 F i ML CK, A WL RME K ARG R + &
P 85. 08% ~ 99. 64%, AN TR A ALY b} ik #1L 2 [] 6
BEZES, KRR T EHR S 42.23% ~ 120. 96%, 11
o M A e A 3 e A, V8 e A B A /DN s R
PR 43, 11% ~ 112. 85%, 3 = 1 & LSS 26 HE A 4k B
K, i GRS BRI AR H R 10. 83% ~
97. 98 %, $i& 1=y W J3 LA AR 4 e b BB A T SR AR AT Ab

R2 KERHBHEWED /g pot !

1

Table 2 Biomass of rice at harvest stage/g+pot =

i MR ETHE i KPR
CK 11. 13 0. 54b 15. 84 +0.90d 18.21 £1.01d 24.74 +1.37f
RS 20.79 1. 83a 29.05 = 1. 74b 26.20 1. 56¢ 27.42 £1.52e
BS 20. 60 =2. 04a 29.98 +2.83b 26.06 =1.49¢ 35.70 £2.55¢
PT 21.05 £1.94a 22.53 £1.20¢ 32.07 2. 10b 33.11 2. 16d
BC 22.22 +1.82a 35.00 £1.73a 27.72 £1.01c¢ 48.98 +2.83a
PM 21.29 +1.63a 28.81 =1.75b 38.76 2. 17a 38.82 +2.86b

1) B A ME + SRR RS EE A [R)/ NG SRR AN R b R 22 57 SB35 (P < 0. 05)
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AFFBROL As AR > 25 > i > R K. 5 CK
AL, A HLYPEHE KRR 25 I FTRE K 1Y As & 1)
G BEAR 11.92% ~ 44.36%. 9.83% ~ 40.26%,
10. 83% ~ 34.32% 1 27. 04% ~ 82. 51% . 45 Kb 3k
K As SEATE0. 13 ~0. 73 mg-kg ™' 2], A FEALFEK
FEkE K As & &84 . CK > RS > PT > BS > PM >
BC, BIVHISEAE FT Ak 2 A e AT R 2 S5 /0N, A 0 oAb 3
{18 e AP et 2 e K.

R3 AEEAKBEIA Cd 1 As E2/mg-kg ™!

Table 3 Cd and As contents in different parts

of the rice under different treatments/mg-kg ™!

it H Ab R =Y nt oK
CK 1.41 £0.03a 0.88 +0.01a 0.22 +0.01a 0.10+0.0la
RS 1.35+0.01b 0.71 £0.01b 0.16 +0.01b 0.08 £0.01b
BS 1.22 +0.02d 0.51 +0.01d 0.12 +0.01¢ 0.04 £0.01c¢

Cd PT 1.30 £0.03¢ 0.56 +0.01c 0.11 £0.01c¢ 0.04 £0.01c¢
BC 1.11 £0.02e 0.37 +0.01f 0.07 £0.01e 0.02 £0.0le
PM 1.18 +0.02d 0.45 +0.01e 0.09 +0.01d 0.03 +0.01d
CK 603.04 +30.72a 11.12 £0.25a 4.86 £0.11a 0.73 £0.03a
RS 531.15 +£26.64b 10.02 +0. 16b 4.33+0.11b 0.53 +0.02b
BS 410.89 +25.38d 8.93 £0.23¢ 3.68 £0.12cd 0.27 £0.01c¢

As PT 458.24 +18.31¢ 8.70 £0.26¢ 3.86 £0.09¢ 0.29 £0.01¢
BC 335.51 £16.64f 6.64 £0.11e 3.19 £0. 12e 0.13 +0.01d
PM 380.87 +8.92e 8.12 +0.21d 3.50 +0.12d 0.24 +0.0lc
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38 BB TF o, MIFEAR T 19, 10%, 35 18 3K F (P
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TF,, 78 T ARG, TF B85 T 15. 629% 8P 5 L
R R o 6 KRR 2 0 3 A 10 B A S
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Table 4 Accumulation coefficient’and transport ceéfficient of Cd and As in/the ricesas affegted by organic materials™ ="

e y i €dry / Y 7 ) & P
;T ABCER TFam) W FT0 | TFaxs BCFy, ¢ Thge = TR o TRy
% CK ¥ 0.6 &1 028 W b 0.11 11. 40 0.018 0.44 0.07
RE = 32 0.557 | Sfp 0. 10 107044 1 0019 0.43 Tup.05 4
/BS 1.23 0.42 | Lf §fo.03¥ 0. 08 1.77] 0.022 0.41 0.08"
{ = Pf/ 1. 28 0.43| I o190 I Jo. 08 8.67  0.019 . 044 0.03
" B¢ g |-~ 0.3 4 d@ L~ ";lg.r-os 6.34 0.020  0.48 0.02
| pMg= o 1. 14 0.39 7 0.20 =" 0.08 7.20 0. 021 0.43 0.03

1) WAERM BCFy 4. KRR Cd it 5 4 Cd AT B2 e 538 BB TR g KRS Cd A5 5t SRR Cd S 2 He; TF,,, o KT
6 Cd AR KRS Cd A2 s TRy AKRIREK Cd £ 5K RIS Cd SR 1

3 g
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0. 468 ) . A S HE L 1A= W o Ak FRAT - JEA RL As &
HEHR T, AT RE S I 2 ME T R A W ok {13 pH
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MAEHE T As f#M 51 55— 7 A 4 e o [ 4%
P 0 RO AN AR FLIE T AL & A I8 5L As
VRRERY Fe A1 Mn RS20 I 3205 FF A 28+ He g ik
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Table 5  Correlation between the Cd and As contents in the Fe plaque and the influencing factors

T H pH AL AR Fe AR Mn L Fe BRI Mn
BRI Cd 0.679 ** 0.514" -0.518" -0.549" 0.739 ™ 0.802 ™
BRIEE As 0.852* 0.485* -0.671* -0.557* 0.753* 0. .7u5.7-"é g ]
1) « F/RAE 0. 05 AP L BFI, w RRFE0. 01 KV L BEHIE; n=18, I ‘ gl #"'

3.3 HHWRIXKRE Cd/As W% 2 B2 M

ISR FEA R AN TR R A As il Cd 32 2
Tl R0, a0 48 pH . Eh A LT *ﬂiiﬁﬁ
EANIOEEEE i% P ARBEIE ALY %ﬁ)\
t’JTHﬁr“ﬂﬁi%'bnTﬂ(%a 0 4EE7MH
T As FCd %% J?I‘Iﬁ%%ﬁm%ﬂ_fﬁk
WA RE pHL A LR &t R A e T A 1
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LY 0) KRR Cd o5 i KA 0L CME
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Cd M5 [ B AR 8 B EE 1) T2 ) 9 okl 17 7K R A
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ARESEA ML R E & £ 8 A LS, A L AT LA
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Table 6 Correlation between the content and transport coefficient of Cd and As in the rice and the influencing factors

R cd —0.841* -0.220 0.931* -0.950 M As -0.908 ** 0.478* —0.473"* -0.923*

ZCd -0.655* -0.419 0.791 ** -0.471" 2 As -0.755*  -0.395 -0.391 -0.862 "

- Cd -0.732* -0.403 0. 652 * -0.724™ M As -0.639*  -0.402 -0.338 -0.864 ™
Bk Cd -0.879* -0.414 0.881* -0.851 ™ REK As -0.950*  —0.488* -0.478* -0.880 "
TF 5, 4 —0.849 -0.445 0. 878 ** -0.936* TF 0. 462 0.010 0.272 0. 424
TFy -0.712* -0. 467 0.777* -0.709 Ty, 0.314 0.071 0.523* 0.334
TFpysx,2 ~0.910* -0.372 0.818 ** -0.897* TFyx, -0.963*  -0.411 -0.510* -0.978*
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