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Abstract: Sewage sludge compost is a kind of excellent fertilizer due to its abundant nutrition and organic
matter. After composting, the sewage sludge could be sold as a commodity to make profits that could be
improved by adding inorganic fertilizer. So land application has become one of the best ways for sewage
sludge, especially for the developing countries with limited cultivated lands, expanding land application of
sewage sludge is very essential with the precondition of resolution of pathogen, vector, and heavy metal.

Lots of studies have being done on the effects of sewage sludge compost on plants and environment.
Some researches reported that total N, total P and organic matter of surface soils were enhanced by the
application amount of sewage sludge compost. When sewage sludge compost was used as the substrate of
container breeding, the chemical and biological properties of soils were improved. Few studies on the
effects of sewage sludge compost on water retention ability of planting substrate have been reported by
now.

In order to study the effects of sewage sludge compost on water retention ability and soil nutrient
availability of planting substrate, pot experiment growing wheat was carried out in the greenhouse.

Three experimental series were designed as follows: (1) Series I-—— the growing substrate without
plant was incubated for 30 days, and investigated the moisture of growing substrate, available N and P on
day 30; (2) Series II-———wheat plant was grown for 30 days, and investigated the soil moisture, available
N and P on day 30; (3) Series III—— wheat plant was grown for 30 days, and the dynamics of the

moisture of growing substrate and wilting point of the plant were tested until the wheat went to death due
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to lacking of water after stopping the irrigation on day 30. Each series consisted of five treatments, i.e. ,
treatment 1 (100% soil), treatment 2 (25% compost + 75% soil), treatment 3 (50% compost + 50%
soil), treatment 4 (75% compost + 25% soil), treatment 5 (100% compost).

The results showed that the biomass of wheat increased due to more sewage sludge compost was
added (R*=0.998). The more the compost was used, the higher water retention ability of plant substrate
would be.

The wilting point of the all treatments with compost was found to range from 78 h in treatment 1
(without compost) to 170~ 220 h in treatment 3 and 4. From the view of point of the water retention
ability of the planting substrate, it was better when the proportion of sewage sludge compost was 50 % ~
75%. According to the simulation, it could be calculated that the maximum time of wilting point was 235h
when the proportion of sewage sludge was 77%. It could be concluded that the water retention ability of
the substrate could be improved evidently when using sewage sludge compost as plant substrate. When the
proportion of sewage sludge compost was appropriate, the wheat plant could survive for 10 days without
irrigation. It is indicated that sewage sludge compost could improve the drought-resistant ability of plant
due to the evaporation of water of substrate was reduced. The manpower of irrigation could be reduced if
sewage sludge compost was used as a plant substrate in agricultural and horticultural production.

Although more than 91% nitrogen of sewage sludge compost is organic nitrogen, it could evidently
enhance available nitrogen of the growing substrate in all treatments with or without plant. The available
nitrogen was found to be positively correlated to the application rate of sewage sludge compost. Not only
did sewage sludge compost provide nitrogen that was necessary for plant, but also enhanced the available
nitrogen of planting substrate. Similar trends were also found in available phosphorus. Using sewage
sludge compost as planting substrate could provide nitrogen and phosphorus for plant and enhanced the
available nitrogen and phosphorus of planting substrate. Considering the nutrient supply and water
retention ability. utilization of sewage sludge compost as planting substrate is feasible way to reuse and
dispose of sewage sludge.
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1
Table 1 Properties of the studied soil and sewage sludge compost
7N
N p . A .
. CEC CaCO; Mechanical composition
pH  Organic matter Total N Total P
Samples (a/ke) (a/ke)  (a/ke) (cmol/kg) (g/kg)
R g R Sand Silt Clay
Soil 7.98 10.5 0.93 1. 95 14. 82 96.0 45.7 27.0 27.3
6. 87 589 43.5 121 — — — — —
Sewage sludge compost
* Sand>>0. 02mm Silt 0. 02~0. 002mm , Clay<Z0. 002mm
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) Fig. 1  Response of wheat plant to sewage sludge

compost (30 days after planting)
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