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Abstract The amount of sewage sludge production is increasing with the raising of wastewater treatment in
China how to dispose it has been an urgent problem for government and wastewater treatment plants. Sewage
sludge contains various kinds of pathogenic bacterium and heavy metals which may cause serious environmental
pollution if without correctly disposed. However sludge also contains various kinds of nutrients and organic
matter which are necessary for plant growth and would be a resource if it were utilized for plant growth
properly.

After harmlessly and steadily treated the sewage sludge compost can be used as soil ameliorant or fertilizer
for agricultural lands. There are lots of researches focused on the sewage sludge compost using for vegetable and
crop. But it has derived of different viewpoints for sewage sludge compost application in agricultural land since
many pollutants are persistent and agricultural soils are irreplaceable. In this study the sewage sludge compost was
combined with the chemical fertilizers and made into compound fertilizer in which the heavy metal contents
should be lower and nutrient contents should be higher than sewage sludge compost. We studied the wheat
growth N P K and heavy metals uptake of wheat.

The experiments including pot and field experiments for wheat growth were carried out in 1998 and 1999.
The sewage sludge collected from Fangzhuang wastewater treatment plant was composted and made into
compound fertilizer in Institution of Geographical Sciences and Natural Resources Research. The pot experiment

was conducted in green house with temperature of 15~25C and 10 hours of light per day. The relative humidity
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of the green house was kept between 50 ~ 60 percent. The field experiments were carried out in Beijing and
Shijiazhuang province respectively. Four treatments were composed of the check pot and plot experiment only
the sewage sludge compost equal nutrient contents to chemical fertilizer 1. 13t hm?> and the marketable
compound fertilizer equal N content to the chemical fertilizer and sewage sludge compound fertilizer higher P and
K content than the two fertilizers 1.13t hm? the chemical fertilizer Co NH, , NH,; ,HPO, and KCl each
one was replicated four times.

The results showed that the treatment of sewage sludge compound fertilizer did good effect on soil fertility
and yield far higher wheat production than the chemical fertilizer and equal to marketable compound fertilizer. In
field experiments the sewage sludge compound fertilizer improved the wheat yield by 10.7% ~ 17. 0%
statistically greater @ =0.05 than chemical fertilizer. Wheat N uptake of all experiments was much higher in
sewage sludge compound fertilizer treatments than which in chemical fertilizer and marketable compound fertilizer
treatments. Compared with the other two fertilizer treatments the nutrients utilization ratio of sewage sludge
compound fertilizer treatment were enhanced 15.9% and 9.94% of N and 1.66% and 4.48% of P respectively.
The soil nutrient contents were also improved after one year of sewage sludge compound fertilizer application.
Increasing of heavy metal concentrations Cu Zn Pb Cd in wheat seeds were observed with sewage sludge
compound fertilizer application but none exceeded the National Hygienic Standard for Foods.
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Table 1 The properties of experimental soil and sewage sludge compost

mg kg mg kg

Experiment  Organic matter pH  Total-N Total-P Available nutrients Heavy metals
ials Zn Pb Cd

materials g ke g ke g ke Available N Available P Available K

o 21.3 7.82 1.03 0.87 78.9 15.1 105 37.9 94.1 41.9 0.06
® 12.9 7.80 1.01 0.74 97.6 20.3 85.2 34.6 96.7 39.0 0.05
® 14.3 7.86 1.07 0.82 72.17 19.0 85.2 23.6 71.2 34.0 0.07
@ 319 6.84 16.1  1.80 121 658 61.9 0.48

pH=6.5 89

500 1000 1000 20

DPot soil @Soil of Luancheng @ Soil of Beijing @ Sewage sludge compost @ The national criterion of pollutants in sewage

sludge application to agricultural land soil pH=6.5

1.2.2 1m> 4 ©) ©) 113¢g
m’ ® 12.3g o’ 18.8g o’ 11.3g m® 4
113g m? 4
1.2.3 10m’ 3 ) 1.13kg
® 123g 188 g 113 g ® 1.13kg
3
2
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- Cu Zn Pb Cd
10
3.1
2 4.0
cm 1.7cm 0.8 0.2 4.4 1.2 3
103% 3
64.4%
11.04% 6.08%
10%17% 2
Table 2 The yield basics of wheat in plot experiment
91% N  95% g
P 1 cm Weight of
Treatments  Height  Effective Seeds spike thousand
tiller seeds
@ 70.9 1.6 30.7 40.2
@ 732 2.2 31.2 41.0
@ 74.6 2.4 31.9 41.4
© 749 2.4 32.4 41.5

D The control @ Chemical fertilizer @& Commercial
compound fertilizer @Sewage sludge compound fertilizer
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Table 3 The effect of different fertilizer on wheat yield
1 ® . %
N P ) Rate of increase
Treatments  Yield "
production
2.89b
N . 5.78a 100
139.4% 12.5% P  Pot experiment 6.08a 110
Biomass g pot 5.86a 103
0, 0
89.6% 15.5% 5188
NP 7680a 48.0
31.8% 13.5% Luanchgng plot 8035a 54.9
experiment 85244 64.3
5 .
NP kg hm 3932
22.8% 17.9% 4539a 15.4
Luanchejng field 43592 10.7
experiment 34420
5 :
NP kg hm 3826a 11.1
Beijing field 4025a 17.0
experiment
15.9%  9.94% ke o
o R @) 2 The same as table 2 *
0 0
1.66%  4.48% 5% P<0.05 Values
with different letter are significantly different in the same line
CEC
1407 80 a
o %
1201 Z
. sof .
E 100 . 7
S0 %= Z
g w0 7 7
g “r 7 |
gE o} fz} Z
Rz 1 2005 . &
20 10 Z z/’l
L 1 3 3 ¢ 1 2 3 1 2 3
(A) hERE Plot experiment (B) ~MiX% Field experiment
1 N P
Fig. 1 The wheat N and P absorption with different treatments
0 The control 1 Chemical fertilizer 2 Commercial compound fertilizer 3 Sewage
sludge compound fertilizer
3.3
4 N
P 10.3mg kg 37.1mg kg 2.70mg kg
10.7mg kg
N P 6.1mg kg 9.0mg kg
3.5mg kg 8.1mg kg N P
Keefer 12 3740t hm? NH;-N  4.8mg kg 6.06.5mg kg
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Table 4 The soil nutrient contents after wheat harvested
14 mg kg
Cu Zn Pb Cd It Nutrient contents
em
=59 Cu 7n Treatments
~100 Available N Available P
10mg kg 20mg kg =10% %4 4 ¢ 16.2
Cd 0.05 mg 92.0 b 42.6 b
kg DTPA Cu Zn Pb Cd  Pot experiment 95.1a Sl.1a
15 16 94.7 a 53.3a
83.6 ¢ 5.20b
86.2 b 6.10 b
> Plot experiment 89.9 a 13.3a
Cu Zn 4.06mg kg 26.9mg kg 89.7 a 14.2 a
Cu Zn 4.865.0Img kg 2 The same as table 2
29.030.7mg kg
Cu Zn
Pb Cd 0.110.13mg kg  0.0080.010mg kg
17
18
5 mg kg
Table 5 The heavy metals contents in wheat seeds with different treatments
Item Cu Zn Pb Cd
The control 4.06 b 26.9 b 0.11a 0.008 a
Chemical fertilizer 4.91a 29.0 a 0.12 a 0.010 a
Commercial compound fertilizer 4.86 a 30.1a 0.13 a 0.008 a
Sewage sludge compound fertilizer 5.01 a 30.7 a 0.11 a 0.009 a
17
L The background value of ¢ o6 o 16.676.3  0.050.13  0.0130.107
heavy metals in Chinese wheat seed
18 The National Hygienic Standard for <10 <50 <0.4 <0.1
Foods
19 20 Cd Zn
Chang 2!
Cd
3
4
1 17% 2
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