ABSTRACT
Both of chemical and organic fertilisers are often added to land in order to increase the yield of
agricultural products. Over dosing of fertiliser always happens where the high intensity of
agriculture is encouraged. Generally, the agriculture is acknowledged as a dominant cause of
water pollution, especially euthrophication, which is related to the loss of nutrients including of
nitrogen and phosphorus. Perhaps the environmentally safe practices in fertiliser application
may reduce the loss of fertiliser and water pollution. The mathematical model namely UNSAT is
employed to predict the transport of nutrients through soil layer. The nitrogen and phosphorus
can be carried by the percolating water. In sand layer, the nitrogen and phosphorus can move
as quickly as the infiltration water, because the nutrients can migrate freely without retardation.
In soil layer with organic matter enriching, the nitrogen and phosphorus can be retarded by soil
organic matter. Manure can more level up the soil organic matter than chemical fertiliser. Since
the pH of manure is slightly alkaline, the dissolubility of phosphorus and organic matter is
reduced. Thus, nutrients can be stored in soil in a longer period, if manure is applied. Besides,
the sustainability on agricultural and minimising the impacts of agriculture on water resource are
other key issues, the soil conditioning processes are introduced to decrease the loss of
nutrients from soil. Firstly, the oily food waste (OFW) is added to the soil to increase the soil
organic matter. The oily food waste is enriched of fat and oil, which are known as organic
carbon compounds, but it is hydrophobic material. The OFW cannot directly vanish on soil
because it can block the water to penetrate to root of plants. The OFW must be composting to
transfer the fat and oil to be soil organic matter prior to apply to land. The microbes are
naturally observed when soil is enriched with organic matter. A 5% of OFW is mixed with soil,
and composted at 40% of moisture content, for 30 days is a suitable condition for soil microbes
to degrade fat and oil to be organic matter. When the soil organic matter is increased, the
nitrogen compounds can be effectively retarded onto soil. However, nitrogen compounds
released from manure can be more highly stored into OFW conditioned soil than one from
chemical fertiliser. The nitrogen compounds are turned to be ammonia-nitrogen, increasing the
amount of available nitrogen in soil. Secondly, the alkaline stabilisation is investigated to
enhance soil phosphorus adsorptive capacity. The alkaline materials involving of zeolite and
dolomite are utilised, since they contain highly content of calcium ions. Almost of available
phosphorus are stable at pH of 6-7, in a form of P bound to Ca. The findings suggest that
zeolite conditioned soil prefers to pH of 6.5-7, as calcium ion can effectively escape from
zeolite, when the pH of system is slightly acidic. When applying the acidic chemical fertiliser,

the zeolite can highly recharge the calcium ions to soil, conducting the high P adsorptive



capacity. Both primary and secondary P adsorption processes are obtained by organic matter
and calcium ion, respectively, whenever soil is conditioned with zeolite. On the other hand,
dolomite conditioned soil prefers to pH of 6. Since dolomite is strongly alkaline material, the
acidic pH is suited to dilute the calcium ions. However, the loss of organic matter is also
increased, if soil pH is at acid. Applying manure can compromise the loss of soil organic matter.
The primary P adsorption process by organic matter plays a significant role in P adsorption
onto dolomite stabilised soil. Finally, the alternative solution for enhancing the soil organic
matter and P adsorptive capacity is introduced and the biosoil is fabricated by alkaline
conditioning biosolids. The biosolids are collected from the wasted sludge port at the domestic
wastewater treatment plants. The mixed alkaline materials including of quick lime and fly ash
are added to biosolids and maintained the pH at 12 for 72 hour. This process can dewater the
biosolids, kill pathogen and reduce an unpleasant odour. Since the biosolids predominantly
contain the organic nitrogen compounds, the pH at 12 can slightly affect to the N content in
biosolids. The biosoil can provide the highly contents of organic matter and N and P. The pH
of biosoil is highly alkaline, it can be effectively store P. The tests confirm that the adsorptive
capacity of biosoil is relatively high and almost of P is stored in a form of reactive P, which is
available for plant uptaking. This research can bring the benefits to agriculture by reducing the

loss of fertiliser and providing sustainable development in agriculture.
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