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Table 1 The vegetable yield,Cd content and accumulative quantities in plant under four phosphate fertilizers
FE I UES 4k B bR/ g 13 Cd &4/ (mg/kg)  HIF#8 Cd &8/ (mg/kg) M A8 HR Cd RFE/ g
Varieties  Treatment Yield per plant Shoot Cd content Root Cd content Shoot Cd accumulative
CK 1.90(0. 18) d 2.24(0.23) a 3.07(0.49) a 4.80(0.24) ¢
DAP 8.73(0.19) b 1.34(0.20) b 1.29(0.04) b 11.57(1.45) ab
L3 MAP 7.29(0.22) ¢ 1.33(0.13) b 1.57¢0.17) b 9.15(0.89) b
Spinach DCP 9.79(0.15) a 1.3100.10) b 1.38(0.07) b 13.71€0.78) a
SSP 7.63(0.28) ¢ 1.50€0.18) b 1.71€0.23) b 10. 75(1. 30) ab
CK 0.30€0.02) d 11.96(0.14) a 54.64(10.71) a 3.59(0.16) ¢
DAP 3.61(0.26) b 3.49€0.19) d 11.22€0.57) b 13.15(0.58) b
SRS MAP 3.17(0.18) be 4.56(0.07) ¢ 11.63(1.23) b 13.23(0.98) b
Pakchot DCP 5.91(0.39) a 1.91€0.08) e 5.35(0.27) b 11.27€0.75) b
SSP 2.59(0.22) ¢ 6.04(0.20) b 15.22(0.65) b 16.80(0.40) a
CK 0.90(0.06) ¢ 1.14€0.13) b 6.44(0.44) a 1.02(0.06) b
e DAP 5.80(0.76) a 1.49(0.05) a 1.5500.09) ¢ 8.64(1.27) a
Willow leaf ~ MAP 5.13(0. 25) ab 1.62(0.10) a 1.59€0.15) c 8.39(0.91) a
amaranth DCP 5.9200.27) a 1.41€0.04) a 1.19€0.03) ¢ 8.39(0.51) a
SSP 3.75(0.65) b 1.63(0.09) a 2.21€0.01) b 5.78(1.02) a
CK 0.24(0.03) b 2.18(0.09) a 5.58(0.40) a 0.53(0.04) b
7 - 5 3 DAP 3.97(0.56) a 1.20€0.06) b 0.97(0.12) b 5.87(0.50) a
Round leal ~ MAP 4.14(0.42) a 1.23(0.07) b 0.90(0.11) b 4.56(0.66) a
amaranth DCP 5.20(0. 36) a 1.14€0.05) b 0.83(0.08) b 5.89(0.33) a
SSP 4.23(0.31) a 1.2500.08) b 0.71€0.09) b 5.2500.28) a

DRPEUR A 3 WHEZ WP R kR A 7 5 B 278 B AT Z 3k 2] W 3F E2 5 (P<<0. 05), F . Average of three replicates
(SD). Different letters means the significant level at P<C0. 05, the same as follow.
F2 ATBEAEN TEFHUS
Cd &£ E7 pH E/ M

Table 2

on soil available Cd and pH

Effects of four phosphate fertilizers

i SR Ak B A RS/ (mg/kg) T8 pH
Varieties Treatments Soil available Cd content Soil pH
CK 0.58(0.01) a 5.05(0.04) ¢
DAP 0.50(0.05) a 5.18(0.01) b
W MAP 0.28(0.02) b 5.19(0.03) b
Spinach DCP 0.21€0.03) b 5.58(0.03) a
SSP 0.29(0.03) b 5.08(0.03) ¢
CK 0.69¢0. 0D b 4.62€0.05) b
DAP 0.63(0.02) b 4.57€0.02) b
UNEBE MAP 0.66¢0.0D b 4.54(0.02) b
Pakchoi DCP 0.51€0.02) ¢ 5.03(0.01) a
SSP 0.84(0.0D) a 4.53€0.0D) b
CK 0.65(0.03) a 4.71€0.03) be
— DAP 0.63(0.0D) a 4.70€0.04) ¢
Willow leai  MAP 0.58(0.01) b 4.7800.01) b
amaranth DCP 0.57€0.02) b 5.23(0.02) a
SSP 0.60¢0.01) ab 14.69€0. 0D ¢
CK 0.750.01) a 4.61(0.04) be
. DAP 0.65(0.02) b 4.70€0.04) b
Round leal MAP 0.65(0.02) b 4.48(0.06) d
amaranth DCP 0.60¢0.01) ¢ 1.86(0.02) a
SSP 0.67€0.0D b 4.50(0.04) cd
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Effects of four phosphorus fertilizers on cadmium
bioavailability in soil-leaf vegetables systems

CHEN Qing-yun' ZHANG Jing® TAN Qi-ling'
SUN Xue-cheng' ZHAO Xiao-hu! HU Cheng-xiao'

1. Microelement Research Center s Huazhong Agricultural University sWuhan 430070 ,China;
2. College o f Sciences  Huazhong Agricultural University ,Wuhan 430070,China

Abstract A pot experiment was conducted to study the influences of four phosphorus on yield,cad-
mium (Cd) absorption and accumulation in leaf vegetables (spinach,pakchoi,willow leaf and round leaf
amaranth) and the Cd availability in soil. Results showed that phosphate treatments could significantly
promote vegetables growth,reduce the Cd concentrations in vegetable shoots and roots and increase Cd
accumulation in four vegetables shoots compared with the control treatment. However,the Cd accumu-
lation in the shoots didn’t varied significantly with the phosphate treatments. A significantly negative
linear relationship was found between soil pH and the available Cd. The capability of four phosphates in
acidifying soil varied in following order: SSP (superphosphate) > MAP (monoammonium phosphate),
DAP (diammonium phosphate) >DCP (dicalcium phosphate). The DCP treatment exhibited the highest
yield,the lowest content of Cd in vegetable,the highest pH and the lowest soil available Cd.

Key words phosphorus; vegetable; soil cadmium bioavailability; spinach; pakchoi; amaranth
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