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ABSTRACT

The objectives of this experiment are to study the quantity and characteristics of
kale plot infiltrate at depths of 0.3, 0.6 and 1.0 m from soil surface, when irrigated by raw
wastewater (RW), primary effluent (PE) and groundwater (GW). In addition, the mass balance of
nitrogen and phosphorus, and kale production were investigated in order to find out the
appropiate application rate. The experiment consisted of 4 crops with different irrigation rates i.e.
400, 300, 200 and 100 m3/rai/month. The quantity and characteristics of infiltrate were
determined every day and 2 times per week, respectively.

The results showed that, for any crop there was infiltrate at 0.3 m. depth observed in
every plot, and at 0.6 m. depth for kale plot using 100 l/plot/day. For the kale plot using 300
m’/rai/month. there was infiltrate observed only RW and PE plots for few days. There was no
infiltrate investigated at any depth in kale plot using the rate of 100 m /rai/month. The highest
quantity of infiltrate in GW plot was observed and followed by RW and PE, respectively, due to
the differences of soil texture and properties in the plots.

The irrigated water characteristics showed that the higher variation of total phosphorus,
total dissolved solids and COD in every crop were investigated, compared with other parameters,
especially in RW. The results showed that total phosphorus, BOD, ammonia nitrogen and

Kjeldahl nitrogen in the infiltrate observed at 0.3 m. depth were lower than in the irrigated water



due to the land treatment by filtration, sedimentation, adsorption and organic degradation.
However, COD and nitrate nitrogen in the infiltrate at 0.3 m. depth were higher than in the
irrigated water because of the leaching process and the transformation process of nitrogen
compound to nitrate nitrogen .

The study of nitrogen and phosphorus mass balances showed that some portion of the
nitrogen and phosphorus had been uptaken by plant, some portion had been dissolved in the
infiltrate and some portion were remained in the soil or lost to other path. As the result, the
accurnulation of pollutants in the soil had been increasing in this experiment due to the same plot
plantation. The accumulation of phosphorus had been observed in the higher proportion than
nitrogen.

The optimum application rate of RW or PE for kale plot could not be determined from
this study because of the inadequate and uncleared resuits. However, for consideration of
groundwater contamination, it could be concluded that the groundwater contamination would not

occurred if the plantation was conducted in the dry season.



