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Abstract: This paper reviewed effects of calcareous materials (mainly including CaO, Ca(OH), and CaCOs;, and others) on soil
physicochemical properties (pH, composition and content of soil organic matter), microbial community, and As bioavailability,
including impacts on As tolerance in plants, uptake and accumulation of As by plants. The review can provide theoretical and
technical references for accurately understanding mechanisms under effects of calcareous materials on As bioavailability in soils and
uptake and accumulation of As by plants, and then contribute to rationally select calcareous materials to improve soil

physicochemical properties and reduce As bioavailability and its environmental risks in soils. It has certain practical significances for

ensuring planting safety and food safety in agricultural field.
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Table 1 Effects of calcareous materials on As bioavailability in soils
1EM 45 i LS g A A vk S 30k
(mg/kg)
KR 25 2000kg/ha CaCO3 HRA As FEIRD 40%~50%, pH (ETT i 0.3 [54]
54 0.09% (W/W) CaO A As T HEBEIC 7.52%,pH {H 7175 0.3 [55]
e FKL 80 2g/kg(W/W) CaCOs KBRS As T EEBRAC 17.2%, 816 9.78% [50]
Yyt 278 16.9mmol/L Ca* 55 3.38mmol/L TCHLBHACL £ bt i, - 38 As Bl1L#%~100%  [53]
P+ 85 0.22g/kg (W/W) CaCOs A As O 1200pg/L FFIEE 1000pg/L [56]
26 0.4% (W/W) Ca(OH), A As S i 18.1ng/kg BRIRE 12.8ug/kg [51]
. - 48~3421  3~25.6g/kg (WIW) (60% CaCO3+40% Ca(OH),) B As Eri N 28%,pH {H T 2 [57]
B A T P N )
875 100mmol/kg CaO, HA As & i 137mg/kg TH4E 158mg/kg [58]
g EEL 3 0.25~8g/kg (/W) CaCOs R As O I B [59]
a1 65 4% (WIWYA =41 AR As BT o L BIHEAA AL [60]

Ca™ AJ 55 JE AL (As;) T BB 475 0L v, o -
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I 2g/kg CaCO; fff LIEHIKIEE As & FIK
17.2mg/kg®0.4% (W/W) Ca(OH), i + 14 2k &
As(0.5mol/L, NaHCO; 42 25) & i N I 29.4%1, 3%
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Yy ek I As BRI R, Tk DR A
o As FRERL AN TR S ISR S B A 5T (Naa SO4) 1
B I8 SR (SRB) ik 7 4 HoS Bl A Fe(II)id it
B (FeRB)BFAR 185 - As(LIT) WA B2, AT B A 1
KRG RS As KU #Y Yamamura 2552155 %
L, % AT B & (Desulfitobacterium) A1 I i 144 4 )&
(Desulfosporosinus) 1 1t i Ji w5 fif 2k S A0 4, A 1 3%
WEYE As B &390 0.8mmol/L.

3 BISYIRRHE IR RAF

+ 3 Ca SEAN 1.37%, 459 il i g Ar
3% pH {HEE AEFPE S Ca Tif)(Ca—As)i
W As FIAEIA R, JEm R IR 2 As 774
5 B 7 R 2B 7 v 4 IR 26 (Ca0 ., Ca(OH),
CaCO; 55) & 85 W) s Bl A 45 s Al e 7510 R 1 3
o5 L 791, AR AR 50 T 4 s P Wi A A 054800 g%
M, AP 38 As ZEWIA R As IR
T 5 000 P 0 T AR G A /0 i I 9T 2% ], Ca™ e 1%

55 As T2 RGBT S UTTE, B 3 As 1 AR 240,
BT BEARAE N, As PRI R (GR 2). 4904, it
20g/kg CaO, 1 TIEWEHTT As &8 FEK 47.9%~
70.6%, T KE K As; & H AL 25%~45%"72.50/kg
CaO, ff fF 32 22h As & il 0.7mgkg [F &
0.2mg/kg™;1.52t/ha CaO, 1% N (Raphanus sativus
L.). A4 (Lactuca sativa) R K [-13%(Brassica rapa) ==
Hrf As SR HIFRE 68% 68%~T1%H1 73%™.
I Ah,Zhai 4 POZE 5P R K AR Bk B, B TR 4
(CaSO) A B (Fe,05) M /KRG KL As 7582 B
fIC 46.8%. SR 1M, A 0T TR I, RV 5 55 1) o e % [
ICHIE As BAEWA REHAAEY As IR 220
0 S A0, KRR Z R S L, CaCO; HLAY 358
LA As FEFFE 69%,[H/KFE &AL As FrEAk
W A8 AR P72 A AR [i) s SR 1 T D DR 2 (1) - 48
As EYA BRI A 5 2) L As 5 P
LB FRICR WA EAE I SE AN As RWSCRIAR
Z53) A RPN As (RSO AL 2 .

®2 FEYEEYE R R AR

Table 2  Effects of calcareous materials on As uptake and accumulation by plants

LERZLES AR fiftik fi

RS TR I

PRI SCHR

0.5 I 1mmol/L As(V)41,251M As & 7537k /b 30%H1 50%,

IKEE 0.5~1mmol/L 10mmol/L CaCl, R 97
i : L As Frik 52 B> 36% 21% 7]
IKRG(Oryza sativa L.) 16~8mg/kg 5~20g/kg Ca0, FEK As FHEFEK 25%~45% [87]
JKHE+ 14~36mg/kg CaCO05/CaS0, K As K 16%~68% [54]
54mg/kg 0.09% (w/w) CaO HRL As F PR 20%~30% [55]
% N (Raphanus sativus L. . ,
( o P ) % N (Raphanus sativus L.), -3 (Lactuca sativa), X [13%
3% (Lactuca sativa) [P . e
- Bt 15mg/kg 0.38~1.52t/ha CaO, (Brassica rapa) S MEWAE S (Lactuca sativa L.)ZEM As &7t 5> [89]
K3 (Brassica rapa)
o e T 68%., 71%. 73%F1 68%
M A S (Lactuca sativa L.)
FF2K(Apium graveolens L.)  KFE1 162mg/kg 2.5~5g/kg CaO, ZEn As FrE i 0.7 FE A 0.2mg/kg [88]
Wi 5(Pisum sativun) Kb 25~250umol/L.  1~10mmol/L CaCl, ==t As 2 i K 50%~88% [98]
#x 53 (Vicia faba L.) ) 25~250umol/L.  1~10mmol/L CaCl, 25 As & B (K 30%~50%, 1R As & TG 13%~50% [99]
FAK(Zea mays L.) ey & 80mg/kg 2g/kg CaCO; FERL AR, 25, 1 As 55 93 Bl AR 50%, 13.9%., 16.5%F1114.9%  [50]
St (Acacia ingramiiy Wit 1000mg/kg 750kg/ha CaCOs 25 As i ET S0 894 500mg/ke,As B R A 0.02  [100]
10 1 50mg/L As, 53481 As & 51 350mg/kg W4
N 10~50mg/L 2~4mmol/L CaCl, & ’ it 350me/ke °H [95]
IKEs 500mg/kg dw A1 1200mg/kg B4 800mg/kg dw
. Img/L 0.8mmol/L, CaCOs A As &t in 70% [95]
WRUA T (Pteris vittata) I .
.. O l0mmolL. 255 UL CaCl 2.5mmol/L A1 Smmol/L Ca” 4L FEAX} 0.03mmol/L Ca™ &b FE, [94]
T .1~0.2mmo .S5~5mmo aCly
”' ’ 1 As Fr B HIBER 20.8%H1 73.1%
B+ 85mg/kg 0.22g/kg CaCOs i BB As &1 1000mg/kg %% 200mg/kg [56]

T WR WA ¥ (Pteris vittata) & 5L B Ik HRE
1) As H s SR, AR — Pl 45 5 R s
PO IR AT B B R R B As W
SR B M 3R AT R BT A T R B, Ca B B A

R % R R e RSP i A T, B AR R A Y
Ca 5 As AAAEAE B AE L HAH SCHL I W AT 2 5
B A S B S R R, 5 0.03mmol/L Ca> 4
tt,2.5mmol/L Fl Smmol/L Ca> (i 2 pl i As 45
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o[ F

B R %

42 %

4 IS 20.8%F1 73.1%.Fayiga 251 F Kk 4%
S KRB, 10mg/L As ALFE R 4mmol/L Ca™ fi fi i
BRI As & 350mg/kg 1 4 500mg/kg, X AT fE
5 Ca’ X BB IR A A 95881 ,50mg/L As
I 4mmol/L Ca™ A 3 #4533 - As & & il
1200mg/kg F# % 800mg/kg, Al fit i1 T 76 i ML A1 %
W ,Ca®" 5 As JBIRITHE HUURIAE AL IR 8, 40 )
AT As W B 2 Fayiga P50 — 0157 RN,
0.8mmol/L CaCOs 11 1 i s ¥ A= 4 5 484 i H. P i
As ERARE 70%. 8810, - HEw 57 o FAULE R D,

PR - 48 R 40 1) A2 A v L R RPL A 5 Ok 2 2 491
U1, Caille %5 POV 5 B, 16 AR ¥5 4+ 32T
4.6g/kg CaCOs XJURIAE P As 1 5 JC {2 35 52 .
H A6 TS 850 ot 13 As TE&FAL, BB
P e JFC A 2 R AT R 5 R e P R 4 3 R RATL AT AN
T A, T3 o 5 - SRR A5 rh AN [ B S ) B AN [
FEY) As WRISCRA 5858 WA 22 e 1k (R RIE BRAIG As ¥ %
- BEH R i e A RN A B XU

4 BESYIRXEYER B ERER

3 Ca” WHHEYIEBIE ALE RRIE

Table 3 Alleviation of Ca>* on As stress in plants
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