2009 15 1 121-126

Plant Nutrition and Fertilizer Science

100081
3 Brassia campestris L.
15 pH pH
2
pH
S156.2 A 1008-505X 2009 01-0121-06

Evaluation the remediation effects of amendments in heavy metal polluted red soil
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Abstract A pot experiment was carried out in greenhouse to observe the yield the absorption amount of cadmium and
zine of rape Brassia campestris L. and soil pH responses to different amendments lime manure and sepiolite ap-
plied in red soil a typical soil of China. The results indicated that the biomass yield of rape increased after amendments
application. The treatment of lime manure and sepiolite co-application showed the highest yield which increased 15
times comparing with no amendments application. The soil pH was increased in various degrees with different amendments
or their co-application. Application lime could increase soil pH around 2 units. This made the absorption amount of cad-
mium and zinc was very low. The uptake coefficient of Cd was bigger than that of Zn which implied that Cd was easy
move from soil to plant. The uptake coefficient was decreased with application lime especially. The content of Zn in rape
decreased lower than the food standard after application of lime to red soil. The after-effect of amendments on soil pH was
worn off with time. The aftere-ffect of amendments to Cd was better than that of Zn.
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122 15
4 pH 5.42
>6 71.7 mg/kg 0.87 g/kg Olsen-P 6.0
mg/kg 0.44 ¢/kg 70
8 mg/kg 14.9 g/kg 0.119 mg/kg
86.5 mg/kg Brassia campestris
L. 3
1
8 1
CK 2 L 3 oM 4
1 S 5 LOM 6
Ls 7
OMS 8 LOMS 4
N 26°45'36" E 111°52'12"
1 3
Table 1 Basic properties of different amendments used
Amendment Dosage  Tot. NN Tot. PP td Zn Pb Cu Ni
g'ke mg/kg
Lime 3 0.02 0.004 0.16 1.23 0.58 0.02 0.93
Manure 20 19.54 27.60 0.28 67.3 4.32 149.8 6.69
Sepiolite 4 0.02 0.06 0 2.69 0 2.745 3.35
Cd 1 mg/kg Zn 500 mg/kg
2 ke 10
N P,0s K,O 0.15 0.18 0.12 g -
5
3 2
50 d
Brassia campestris L. 3
? ICP - OES 58.7% 5.2%  359.5%
Cd Zn
2 3
2.1 11.7 12.6 2.9
1 10 "
d 10 d
3
3 > >
138.6% 62.3% 171.1%

2
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2 3 g/pot DW
Table 2 Effect of different treatments on biomass of rape

during three harvests

1 2 3
Treatment Ist harvest 2nd harvest 3rd harvest
CK — 0.058 a 0.102 a
L 0.585 a 0.550 b 1.302 b
oM 0.860 ab 0.830 de 1.386 b
S 0.515 a 0.190 a 0.398 a
LOM 1.236 ¢ 0.848 e 1.929 ed
LS 0.622 a 0.600 be 1.835 ed
OMS 0.982 b 0.798 d 1.646 c
LOMS 1.396 cd 0.873 2.124 cd
Note L—  Lime OM— Manure  S— Sepio-
lite  LOM— + Lime + Manure LS— + Lime +
Sepiolite  OMS— + Manure + Sepiolite LOMS— +
+ Lime + Manure + Sepiolite.
5% Different letters in each row mean sig-

nificant at 5% level. The same below.

Fig.1 The absorption amount of Cd and Zn by rape growing in red soil with application of different amendments
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Fig.2 pH of red soil with application of different amendments

2.4
Cd > Zn > Pb
- 3
3
3
Table 3 The uptake coefficient of Cd and Zn from rape growing in red soil with application of various amendments
Cd 7Zn
Treatment
1st harvest 2nd harvest 3rd harvest 1st harvest 2nd harvest 3rd harvest
CK 3.86 ¢ 4.16 ¢ 2.6l e 2.95¢1
L 2.03 a 1.74 abc 2.10 ¢ 1.03 d 0.57 b 0.9%4 ¢
oM 2.87d 1.84 ¢ 1.72 b 1.03d 1.52 ¢ 1.47d
S 3.82 e 3.54d 3.36 d 2.31e 2.37d 2.31e
LOM 2.16 b 1.67 ab 1.47 a 0.62 ab 0.33a 0.52 b
IS 2.19 be 1.79 be 1.95 ¢ 0.84 ¢ 0.42 a 0.65 b
OMS 2.31c¢ 1.82¢ 3.45d 0.75 be 0.61 b 0.54 b
LOMS 2.01 a 1.63 a 1.55 ab 0.56 a 0.31a 0.3 a
2.5 0.05 mg/kg
3
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Table 4 Cd and Zn content in fresh rape with application of different amendments to red soil
Cd Zn
Treatment
1st harvest 2nd harvest 3rd harvest Ist harvest 2nd harvest 3rd harvest
CK 0.507 f 0.504 f 117.1 119.6 d
L 0.219d 0.186 ¢ 0.152 ¢ 29.5 ab 18.8 b 24.2 a
OM 0.264 0.258 d 0.260 d 38.1 be 45.4 d 97.9 ¢
S 0.342 0.318 e 0.312 e 151.5 € 103.7 e 120.1d
LOM 0.181 b 0.095 a 0.083 a 24.7 a 9.4 a 15.8 a
LS 0.201 ¢ 0.137 b 0.131 b 42.9 cd 13.5 ab 22.7 a
OMS 0.168 ab 0.110 a 0.239 d 51.3d 35.8¢ 46.0 b
LOMS 0.156 a 0.096 a 0.092 a 22.3 a 9.1a 16.5 a
The food sanitary standard ~ Cd 0.05 mg/kg  Zn 20 mg/kg.
3
1
> >
> 3
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