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Cadmium Phytoavailability to Cowpea Decreased by Rape Straw and Red Mud with Zinc Sulphate in a Cal-

careous Soil
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Abstract: To reduce Cd phytoavailability in calcareous soils, the effects of soil amendments of red mud, rape straw, corn straw and red mud
plus rape straw in combination with zine fertilization on Cd extractability and phytoavailability to cowpea were investigated in a calcareous
soil with added Cd at 1.5 mg-kg™. The results showed that water soluble and exchangeable Cd in soils was significantly decreased by the a—
mendments, which resulted in significant decrease by about 27%( corn straw )~83%(red mud plus rape straw) in Cd concentration in cowpea.
Combined with amendments, Zn fertilization further decreased the Cd concentration in cowpea. Compared with amendments only, the con—
centrations of Cd in the edible parts of cowpea treated with the Zn fertilization plus amendments decreased by 27% on average. Also crucifer—
ous rape straw was more effective than gramineous corn straw. In all treatments, rape straw plus red mud combined with Zn fertilization was
most effective in decreasing Cd phytoavailability to cowpea in soils, and it is potential to be an efficient, cost—effective and environmentally
friendly measure to ensure food safety for crop production in mildly Cd—contaminated and calcareous soils.
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mm) & &K 18% , BiAVKL(<0.2 mm )& &K 18% , Ak:
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X -5 A 5 5 B B W R :Si0, (20% ), Fe;0;
(28% ),AlL0;(21% ),Ca0 (6.2% ),MgO (1.3% ), TiO,
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82, i 2 MEERIEEE(ZnS0,, P 0~20 cm 4+
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5% IF 190~6%" ', A5 BT BT I B2 A 3 M
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T A 3R Zn g 0.47 mg ke (£88) , (Ul T3
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Table 1 The yields of edible part of cowpea and concentrations and uptake of Cd and Zn in cowpea in response to the

different amendments as well as combining with Zn fertilization

FALALE(WIW ) 7= &/g-plant™ - HH Cd - B Zn
e /mg-kg™! Wt/ g - plant™ W /mg kg Wl /mg - plant™

CK 199+4b 0.158+0.16a 32+2a 28+3b 5.520.6b

0.5% RM 218+4a 0.094:£0.09bc 20+2be 31£2b 6.920.5b
0.1% RS 209+5ab 0.061:£0.06d 13+0.4d 3342b 7.020.6b

0.5% RM + 0.1% RS 213x6ab 0.026+0.03¢ 5.6xle 42+2a 8.9:0.4a
0.1% CS 212+9ab 0.1150.12b 24+1b 27+2b 5.8+0.7b

0.5% RM + 0.1% CS 216x4a 0.088+0.09¢ 19z1c 3342b 7.020.5b

I RFIAR/NE FRFORAL B A 22 535 5%8. 37K (P<0.05),
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Figure 1 Concentrations of WS—Cd, Exch—Cd,EDTA-Cd and Res—Cd(mg-kg™) in the soils without and with application

of different amendments after cowpea harvest
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T ESMER BRI SR AGT IR
TAH Cd Uk BRI Y F {43 3155 3] 30.0 1
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O cd il B Cd ¥epE

+ 250 4 10.12
E _I_ 40.10 Tap
2 20 -
Ed > {008 &

15¢
@ 10.06 %
% 101 {0.04 Hﬂ'_
sl 10.02

FIneE indr KIner nes
B2 mESRmESEEY T, A58 fmF8
EHEKER Y CdRE

Figure 2 The average concentration and uptake of Cd in the edible

parts of cowpea treated with and without Zn fertilization
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Figure 3 Correlations between Cd and Zn concentrations in the
edible parts of cowpea treated different amendments combined with

and without Zn fertilization
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