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1
( GB 4282—84)
(120 (121 (131 (132 (NY525 - (NY884 - (GB
) ) ) ) 2002) 2004) : 8172—
(pH< 1987)
6.5) (pH=6.5)
1 (%) 84.83 60. 97 81.18 62. 54 <20 <I15 25 ~35
2 pH 6.36 4.16 7.10 4.58 5.5~80 55-85 6.5~8.5
3 ( %) 64. 4 79.0 51.1 71.8 =30 =25 =10
4 ( %) 70.9 87.3 61.3 81.7
5 ( %) 29.13 12. 67 38.33 18.28
6 ( %) 4.42 4.95 7.33 6.76
7 (%) 0. 88 0.69 0. 81 0.48 =4.0 =0.5
8 ( mg/kg) 1136 621 1023 5212
9 (P,05%) 0.923 0.705 1. 042 0.753 =0.3
10 (P,05 mg/kg) 2501 2852 4878 3 634
11 (cfulg) 2.13 x10° 2.08 x 10°
=0.20
12 (cfulg) 1.56 x 10° 5.78 x 10*
13 (cfu/g) 4.56 x10° 1.65 x 10°
14 ( Ig 240 10 ~ 100 <100 10 ~100
15 (%) 60 100 95 ~ 100 =95 95 ~ 100
( )
16 (Cd mg/kg) 0.52 0. 097 0. 044 0. 039 <3 <10 <5 <20 <3
17 (Hg mg/kg) 7.75 0. 88 2.65 0. 42 <5 <5 <5 <I15 <5
18 (As mg/kg) 6.77 1. 60 3.87 2.20 <30 <75 <75 <75 <30
19 (Pb mg/kg) 30. 4 20. 4 27.0 29.1 <100 <100 <300 <1000 <100
20 (Cr mg/kg) 42.0 22.4 12.5 9.85 <300 <150 <600 <1000 <300
21 (PCB) (mg/kg)  <0.01 <0.01
22 ( mg/kg) <0.5 <0.5
23 ( mg/kg) <0.05 <0.05
( )
24 ( mg/kg) 1.16 x 10* 3.15 x 103
25 ( mg/kg) 3.22x10° 1.15 x10°
26 ( mg/kg) 2.04 x10* 7.05 x 10*
27 ( mg/kg) 1.12 x10* 3.09 x10°
28 ( mg/kg) 1.10 x10* 4.19 x10°
29 ( mg/kg) 262.0 76.0
30 ( mg/kg) 976 300
31 ( mg/kg) 1.60 x 10* 4.90 x 10°
32 ( mg/kg) <0.10 <0.10
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Municipal sludge treated by subcritical water pyrolysis and cultivation experiment

LUO Qing' > QIN Bao§un® DAI Liang—vying' ZHANG Ying® ZHOU Yi-ging’ XU Jing’ SUN Jian-guang” ZHOU
Jian-hao' JIANG Feng® ZHANG You-heng® TIAN Yongdiang® (1. Hunan Agricultural University Changsha 410128;

2. Institute of Agricultural Resources and Regional Planning Chinese Academy of Agricultural Sciences/Key Laboratory of
Crop Nutrition and Fertilization of Ministry of Agriculture Beijing 100081; 3. Shanghai Huanken Ecologyical Technology
Co. Litd. Shanghai 200433)

Abstract: Municipal sludge rich in organic matter is a kind of important resources. For a long time due to the lack of ef-
ficient processing methods large quantity of municipal sludges were treated by incineration and landfill. The resources were
wasted and the environments were polluted. In this work municipal sludge samples were collected from Beijing and Tianjin
treatment plants. And the samples were treated with sub-eritical water pyrolysis technology. Test results showed that the trea—
ted municipal sludge was powder no odor organic matter content up to 80% heavy metals well below the national restric—
tive standards toxic and harmful substances were not detected. The treated municipal sludge is ideal raw material for the
production of organic fertilizer bio-organic fertilizer and agricultural microbial agents. Further cultivation experiment showed
that treated municipal sludge with half dose of chemical fertilizer could save chemical fertilizer improve the quality of chinese
cabbage and improve soil fertility than single application of chemical fertilizer.

Key words: subcritical water; pyrolysis; municipal sludge; soil improvement; organic fertilizer
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Study on response of rapeseed to P application and abundance and deficiency indices of soil available P in
Hunan Province

LU Yan-hong' *° LIAO Yudin' >* HUANG Feng—qiu' HUANG Tie—ping' LU Jian-wei’ TANG Hai4ao' (1. Hu-—
nan Soil and Fertilizer Institute Changsha Hunan 410125; 2. College of Resources and Environment Hunan Agricultural
University Changsha Hunan 410128; 3. Key Field Monitoring Experimental Station for Reddish Paddy Soil Eco-environ—
ment in Wangcheng Ministry of Agriculture of China Changsha Hunan 410125; 4. Soil and Fertilizer Station of Hunan
Province Changsha Hunan 410005; 5. College of Resources and Environment Huazhong Agricultural University Hu-
bei Wuhan 430070)

Abstract: 51 field trails of phosphate fertilizer ( P) application on rapeseed were conducted in main rapeseed production re—
gions of Hunan province during 2005 to 2008. The objective of this research was to investigate the effect of P on rapeseed
yield and profit and determine abundance and deficiency indices of soil available P. The results showed that P fertilizer ap—
plication significantly increased rapeseed yield and profit compared with no P application. The range of yield increment was
from 51 kg/hm” to 1 265 kg/hm®  and the average value was 429 kg/hm’. The average increasing rate of rapeseed yield
was over 45.9%  and rapeseed yield was increased by 5. 40 kg per 1 kg P,O; application. The benefit increased by 122. 75
yuan/hm’ with P fertilizer application. Average value of value cost ratio ( VCR) was 4. 14 and the VCR of 71% of all trails
were higher than 2. 0. Soil available P content significantly affected response in yield and profit with P application and
there was significantly negative correlation between yield increment VCR by P fertilizer application and soil available P.

The very low low medium high very high indices for soil available P were <6.0 mg/kg 6.0 ~11.5 mg/kg 11.5~

22.1 mg/kg 22.1~27.5 mg/kg and >27.5 mg/kg respectively.

Key words: Hunan; rapeseed; response to P application; soil available P; abundance and deficiency indices



