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Table1 Heavy metal contentsin soils and phosphate rocks at home and abroad (mg/kg)
As 13 8 (2~20) 9 (1~400)
cd 0.98 16 0.5 (0.5~1) 0.4 (0.06~10)
Ccr 23.0 84 85 (13~126) 60 (0.2~800)
Co 7.7 21 21 (0.5~104) 9 (1~300)
Cu 43 42 22 (3~300) 22 (1~150)
Hg 0.3 0.3(0.1~1) 0.08 (0.01~4.5)
Pb 10 10 (2.1~200) 2.5(0.8~11)
Ni 25.8 32 25 (5~500) 23 (0.8~440)
Zn 318 308 100 (<3~790) 70 (10~300)
1 Cd
Cd Cd 30 Cd
Cd Cd P
Cd Cd Cd
Cd 0~40ny 5%
20 2~4nyg Cd 1.2 P P Cd
25%~50%  Cd g
Cd Cd P
60%~90% Cd P
60 kg
Cd 60Ny P Cd P
cd 16 Cd &
ny/kg 0.61 mg/kg Cd 60%
Cd 3210 P Cd ( 3
mg/kg (P) 90 mg/kg(P.Os) 3 P ng/kg P
“ " 2 Table3 Cadmium content in phosphate fertilizer produced
) cd ng/kg(P) a homeand abroad mg/kg P
Table2 Cadmium (Cd) content in phosphate rock powder Cd
from domestic and imported sources  mg/kg (P) 0.1~2.9
P cd P cd 21793
N < 204 7.4~15.6
* < 66 19791
246 215 2730
106 310 Cd
516 365 Cd
228 38
22 - 50 P 0.11 mg/kg
o 12 o 13 0.1~2.9 mg/kg P P
« P P Cd
P [4 P (5] 4 1000
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Zn, Ni, Cu, Co P /
=]
60% ~ 90 %
Ni, Cr B4 1000
3%~41%
4 P (P Cr, Cu, Ni 5%~9%
(32.25kg/hm?) Ni  150g/hn? Cr Cd 18]
50g/hm? Cr 200g/kg :
4 mg/kg
Table 4 Trace element contents mg/kg in municipal garbage compost(dry weight basis)
As Cd Cu Hg Ni Pb Zn
2.7 2.8 176 17 28 222 639
+- 1.9 15 123 11 12 239 418
CV % 69.1 53.5 69.9 60.6 41. 107.3 65.4
(9
10t 100
USEPA MPC ( maximum permutable concentration--
mg/ kg) MPC 2
10 MPC mg/kg =MLC x1.0 )
0~20cm CPC (control pollutants 2 10  MLC (kghn?)
concentration--mg/kg) , CPC 10t 100 mg/kg
BL (background level---mg/kg)
MLC (Maximum Loading mgkg 6
Capacity--- kg/hm?) 1
MLC kghn® = CPC-BL +2.0 (1) 2 MPC
(1) 20 [1mgkg=2.0kghn? 6
2x10° kg] MLC  MpCH
CPC 7 , MLC MPC

MLC( 5)



5 ( MLC kg/hm*)
Table5 Maximum heavy metal loading capacity ( kg/hm?) of surface soil layersin different countries

As 41 40 20 40 60 14
Cd 39 6 7 4 10 1.6
Co - - - - 100 30
Cr 300 200 1200 300 500 210
Cu 1500 200 280 200 200 150
Hg 17 4 2 2 4 0.8
Mo 18 - - - 80 4
Ni 400 100 70 100 200 32
Pb 300 200 1100 200 300 90
(Se) 100 - - - - 2.4
Zn 2800 600 560 600 1000 330
6 MPC mg/kg

Table 6 Maximum permissible heavy metal concentration of in organic compost in different countries MPC  mg/kg

1 2
AS 41 40 20 40 60 14 50 25 30
cd 39 6 7 4 10 16 5 20 3
Co - - - - 100 30 - - -
cr 300 200 1200 300 500 210 - 1000 300
Cu 1500 200 280 200 200 150 - 500 -
Hg 17 4 2 2 4 0.8 2 15 5
Mo 18 - - - 80 4 - - -
Ni 400 100 70 100 200 32 - 200 -
Pb 300 200 1100 200 300 90 - 1000 100

(Se) 100 - - - - 2.4 - - -
zn 2800 400 560 600 1000 330 240 1000 -

1 2
7

Table7 Background level & maximum loading capacity of soils, maximumpermissible heavy metal concentration in organic compost in Taiwan, China

BL (mg/kg) MLC (kg/hm?) M PC (mg/kg)

As 9 22 20

Cd 1.8 4.4 4.0
Cr 43 314 200
Cu 22 250 150
Hg 0.2 1.6 1.0

Ni 42 156 120
Pb 40 120 100
Zn 90 420 300

2.2

2002 p
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[12]
Cd Pb
13 ” 30
[10] cd [11
Pb
14 Cu 121.0
mg/kg, Zn 658 mgkg, Pb 61.9 mg/kg Cd 048
100 t 80% mg/kg 1.2t/hm? 4
800~900 mg/L ( ) 8
800~900 t
(1
SRMF ( Second Raw Material Fertilizers)
8
Table8 Effect of fertilization on heavy metal contentsin vegetable leaves ( fresh weight basis)
Cu mg/kg Zn mgkg Pb  mgkg Cd mykg
Ck 0.64c 2.48a 0.23b 1.02a
NPK 0.87b 2.56a 0.26a 1.02a
1.02b 2.58a 0.28a 1.19a
CK 1.32a 3.00b 0.22b 4.09a
NPK 1.44a 2.93b 0.22b 4.05a
1.32a 3.45a 0.25a 4.40a
£10 ) £20 £ 02 £50
* [13]
3
N K
P P Cd
P P Cd
Cd
Cd Cd
P Cd
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EFFECT OF FERTILIZATION ON SOIL HEALTH QUALITY
— Effect of Fertilization On Environment Quality (3)

Cao Zhihong
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008 )

Abstract As far as effect of fertilization on soil health quality is concerned, organic compost poses more

crops.

problems than mineral fertilizers. Inorganic N and K fertilizers are crystal compounds with quite high purity and less
contamination of heavy metals and other materials. Commercial phosphate fertilizers, and Ca-Mg-phosphate made
from domestic phosphate rocks are relatively low in Cd content, while those imported phosphate rock and
super-phosphate, and ammonium phosphate fertilizers (whether domestically produced or imported) are generally high

in Cd and other heavy metal content. Long term use of P fertilizers will result in contamination of Cd and other trace
elements of the soil and crop products. Organic compost fertilizers are complicated in composition, containing pathogen
microbes, organic toxic pollutants and heavy metals etc.. From the viewpoint of recycling of organic resources and

ecosystem safety, organic compost must be exploited and used. Owing to its huge quantity in use, the impact to soil

health quality should be monitored and well managed. It is, therefore, essential to establish corresponding regulations
and quality criteria for compost production and application. Organic compost should mainly be used for production of
forests, lawns, flowers, and woody economic crops. Cautions should be taken for use in vegetable and annua food

Keywords Fertilization, Mineral P fertilizer, Organic compost, Heavy metal, Soil health



