5557 % 53 M + I E W Vol. 57, No.3
2020 4E 5 A ACTA PEDOLOGICA SINICA May, 2020

DOI: 10.11766/trxb201907250387

FeEE, MR, TR, 2R, WA, BECE. AU KR BB R Eh X KRR R AR AU AR (0], IR, 2020, 57 (3):
667-679.

YAN Lu, LIN Zhaojun, WANG Xin, PENG Bo, TAN Changyin, ZHANG Xinping. Effects of Organic Manure Fertilizers and Its Amendment

of Sulfates on Availability of Arsenic and Cadmium in Soil-Rice System[J]. Acta Pedologica Sinica, 2020, 57 (3) 667-679.

A HLIB R 8 RLARES 5 7 £ IRk FE R G 45 5 A M
B

PR REE,E KLY B, BKR, EFT

IR IR B IR SRR 2424 e, IR MV A PRI T e 5 YU S B E i 9=, Kb 410081)

# E. BRTAVUE (OF) RILSHMEER (SOF) Xiil/AR (As/Cd) E A5Gkt As/Cd KIFME . VEYIA ZCHE A
BRI . 450K, OF AbREE +IEfLIR/K As (1) ¥ePEEFEMEKRT 10 AP FREA R, {EEFLER/K Cd & 5m,
fili +3EEAE As/Cd 35 1A= WA ROt s O IRAE L A5G Ak SRECERRRER XA HLIE A 2 ) +45 As/Cd /KIS AL R [ AH A7
TEAHACARE P WL R, R SO 1] S™ (3 JEUE AL 1 m AL et B ( CK, At HLILSEBRRREE ) Hm T 71%.
IKFR ARG HE— 2P o, OF AbFRAH/KFELN i 22t AT As PR EEFEAR 44%~47%, (SRR B As FIEKTE
Bl As S5 HIBEIN 22%F1 12%;  [FIE, OF Ab3 & 21N T /KR4 Cd R IMIREK Cd &itik®] CK 1Y 1.2 f%. Eid
T RER T I S A ML AT 5 R K R RE K As S RTHR , (HXPREK Cd BLER K TCHL As M RIS IR R F= A o s e
o 51, ] As/Cd ¥5 YR H vt H A AILAT R RE K 0T 6 28 4 BT 7 A 04 TR A JRUMIMEL AR 5 A v B G

XK AVUL; BRRREL; KK, MEE S5

RESES: X53 XERERETE: A

Effects of Organic Manure Fertilizers and Its Amendment of Sulfates on
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Abstract: [ Objective ] Aiming at the common problem of arsenic (As) /cadmium (Cd) pollution and declining soil fertility in
paddy fields in South China, organic manure is used to improve soil fertility, while dissolved organic carbon (DOC) is amended as

metabolic substrate for sulfate-reducing bacteria to promote reduction of SOf{ into S*"and subsequent formation of As/Cd sulfide
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deposit in flooded soil. This way of thinking may provide a useful solution to the common problem. [ Method ] A systematic
research was carried out to analyze effects of organic manure (OF) and amendment of sulfate (SOF) on solubility, bioavailability
and chemical conversion of As and Cd in As/Cd compound polluted paddy soil. Result Treatment OF (application of organic
manure) reduced the concentration of As (III) in soil porewater by 9%~64% and increased that of Cd in porewater by 4~12
times during the first 10 weeks of flooding, as compared to CK. Sequencing extraction of solid As/Cd by fraction shows that
Treatment OF increased the content of amorphous hydrous Fe oxides-bonded As, low in environmental stability, and
specifically-sorbed As by 4%~5% and reduced soil Fe oxide-Cd and carbonate-Cd by 55% and 11%, respectively. Treatment
SOF (application of organic manure amended with sulphate) did not have much effect of reversing solubility and transformation
of soil As/Cd between solid fractions, but did promote reduction of SO} into S* that raised the content of soil arsenic sulfite by
71%. The pot experiments done in the research show that Treatment OF reduced As accumulation in the stems and roots of rice
seedlings by 44%~47%, but increased total As in brown rice and inorganic As in white rice at the mature stage by 22% and 12%,
respectively. And Treatment OF significantly enhanced Cd accumulation in rice seedlings and multiplied Cd content in brown rice
Cd by 1.2 times. Treatment SOF significantly reversed the trend of Treatment OF increasing As content in brown rice, but did not
have much effects on Cd accumulation in brown rice and increase in inorganic As in white rice. [ Conclusion ] Application of
organic manure has a serious risk of increasing As/Cd accumulation in rice, and even amendment of sulfate has only some mild

effect of controlling bioavailability of soil As/Cd. Therefore, the potential threat of application of organic manure to quality and

security of rice cultivated in As/Cd contaminated paddy fields has aroused great concerns.

Key words: Organic manure; Sulfate; Brown rice; Arsenic and cadmium compound pollution
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Table 1 Basic physical and chemical properties of the tested soil and water-soluble organic manure

fF 2 Alkalytic nitrogen/

Ji Fe Total Fe/

B As Total As/ S Cd Total Cd/ A #LJt Organic matter/

AL pH
(gkg!) (gkg!) (mgkg") (mgkg™) (gkg')
Sk AE 5.1 0.06 25 52.51 1.06 31
LA 6.7 38.7 0.71 0.92 0.29 680

(DTest paddy soil; @Organic manure.
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or sulfate; OF: Organic fertilizer; SOF: Organic fertilize compound sulfate. The same below.
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Changes in soil Eh (a)), pH (b)), and DOC (c)) andFe (d) -f)) in porewater in flooded soil
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Fig.2 Changes in concentration of As (a) -b)), Cd (¢)), SOF (d)), S* (e)) andsoil S* (f)) in soil porewater in flooded soil

%2 BWAK—REATLBEAKEREE As Tk
Table 2 Variation of soil As before and after dialysis of porewater in the soil flooded for one week
b3 BT Z R BT Z S e B BT
Treatment Content of As before dialysis/ (ug-L™") Content of As after dialysis/ (pg-L™") Dialysis rate/%
CK 672.3£120.9 650.3+120.2 3.3+2.7
OF 608.5+120.9 599.8+124.5 1.5+£0.9

. CK: XHE, AIA P siaRREL; OF: AHLILLR ., FH. Note: CK: Control, no organic fertilizer or sulfate; OF: Organic

fertilizer. The same below.
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RUADUICIZIR ) -3 As Tk 3 R ZE . 2L
i, HF3AIEH, 7EHK 16 25 OF AbBRAFEk/Af
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