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1. INTRODUCTION 

Water resources in eastern coastal belt of Sri Lanka are polluted due to the heavy fertilization. As the 

region have predominately permeable soils with shallow water tables, which are more susceptible to 

leaching with high application rates making the groundwater potentially hazardous (Wijewardena, 

2006). Because of the limited capacity of sandy regosols on building soil organic matter (SOM), 

lower capacity of water and nutrient retention farmers have to rely heavily on the use of external 

inputs on a seasonal basis.. Therefore different types of fertilizers are applied to achieve the peak of 

agricultural production. 

In order to increase the ion and water retention capacity of sandy soil, organic manures are being 

applied thus can reduces the leaching loss of nutrient. FAO, (2000) stated that organic matter 

increases the retention of soil nutrients in a form available to the plant due to its capacity of exchange 

cations (CEC of humus ranges from 1-5 meq/g). But the slow releasing ability of nutrient and lower 

crop production are the major problem in using organic manures.  

But continues chemical fertilization also destroy the soil fertility and the use of excess fertilizer can 

result in a number of problems, such as nutrient loss, surface water and groundwater contamination, 

soil acidification or basification, reductions in useful microbial communities, and increased sensitivity 

to harmful insects (Chen, 2006). 

Therefore by combining organic manures with chemical fertilizers soil nutrient and water retention 

capacity can be improved. 

Against this backdrop, the present investigation was contemplated with the objectives of efficient 

utilization of nutrients by reducing leaching by combining different local organic manures with 

chemical fertilizers. 

2. METHODOLOGY 

Field and laboratory experiments were conducted to study the impact of different combination of  
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organic manures and rate of chemical fertilizers on nitrate retention and leaching in sandy regosols. 

There were twelve treatments and replicated four times and laid on strip plot design. The treatments 

were 10 tons/ ha PM + NPK (T1), 10 tons / ha PM (T2), 10 tons / ha  PM + ½ NPK (T3), 5 tons /ha 

RS + NPK (T4), 5 tons /ha RS (T5), 5 tons/ ha RS + ½ NPK (T6), NPK (T7), Control (Unfertilized) 

(T8), ½ NPK (T9), 10 tons / ha CM + NPK (T10), 10 tons / ha CM ( T11), 10 tons / ha CM + ½ NPK 

(T12).  

For field trial experimental plot was made with the size of 2m X 0.9 m. A spacing of 0.5 m separated 

plots from each other and a space of 1 m wide separated the blocks from each other. Based on the 

treatment combinations the organic manure was incorporated with the soil uniformly to a depth of 10 

– 15 cm a week prior to the planting. Seed onion bulbs were treated with fungicide and directly 

dibbled in plots consists of 10 rows, giving of total 80 plants per plot. All the agronomic practices 

were followed based on recommendation. Soil nitrogen content was estimated at harvest by using 

standard kjeldhal method (Wild et al., 1997). 

For Laboratory experiment twelve leaching columns were filled with soil and organic manure mixture 

according to treatments. Same quantity of water was added at same flow rate to each column. 

Leachate was collected by using black-coated bottle. In every three weeks starting from three weeks 

after filling up of fertilizer mixture, ncollecting bottles were changed and the leachate was analyzed 

for its Nitrate nitrogen by spectrophotometer (Gupta, 1999) method. 

3. RESULTS AND DISCUSSION 

Soil nitrogen content 

Among the treatments, combining Poultry manure with chemical fertilizer treatments recorded higher 

soil nitrogen content and was followed by Cattle manure and chemical fertilizer combinations. This 

may be due to higher nutrient content of poultry manure. This was supported by Amanullah et al. 

(2007) reported that the poultry manure occupied a place of pride as it is rich in nutrients than the 

other manures.   But the treatments combining rice straw with chemical fertilizers recorded lowest 

value than sole chemical fertilizer and half the rate. This may be due to the wider C: N ratio of straw.  

Ariyaretne, (2008) also supported that the incorporation of plant residue like paddy straw with high C: 

N ratio into the soil takes long duration for decomposition; therefore N is not available to the plants 

temporarily. Organic manure increases the water and nutrient retention of soils, thus preventing plant 

nutrient loss by leaching. Also higher nitrogen content and faster rate of decomposition of poultry 

manure may be the major reason for the higher availability of nitrogen in poultry manure treated soil. 

The findings were in agreement with by Ayeni (2008).  

 

Figure 1. Effect of different treatments on soil nitrogen content 

Among the combinations of organic manures with chemical fertilizer combination with full dose of 

chemical fertilizer performed well than the half dose. This may be due to higher availability of 

nutrients by the chemical fertilizer as the organic manures may take time to release nutrients and also 

rather than supplying nutrients that may increase the retention capacity of the soil.  Addition of 

organic manures develops better soil physical properties which are very much important for nutrient 

retention. Addition of organic manures increased the soil moisture content strengthened the 
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infiltration capacity and reduced leaching and erosion losses. Also Organic matter increases the 

retention of soil nutrients in a form available to the plant due to its nutrient retention capacity and the 

ability to release nutrient slowly (CEC of humus ranges from 1-5 meq/g) (FAO, 2000). Singh (2007) 

studied the effect of integrated nutrient management on soil quality changes over time and reported 

that the soil quality in terms of CEC, pH, N, P, K, organic matter, soil texture, etc., were increased up 

to 58 per cent. 

Leachate nitrate 

The interaction of organic manures with chemical fertilizer was highly significant. Column contained 

organic manures with different rate of chemical fertilizer showed lower nitrate leaching than the 

columns without organic manure. It may be due to increased cation exchange capacity of those soils. 

FAO, (2000) stated that organic matter increases the retention of soil nutrients in a form available to 

the plant due to its capacity of exchange cations (CEC of humus ranges from 1-5 meq/g).  

There was no significant effect of type of organic manure on nitrate leaching. From these results it 

could be suggested that by combining organic manure with chemical fertilizer the nitrate leaching can 

be reduced. Integrating nutrient management, including optimized N fertilizer input, as well as 

enhanced the soil organic matter content, should be considered to maintain soil fertility and 

productivity, minimize potential N losses and achieve sustainable development in greenhouse 

vegetable cropping systems (Tao et al., 2014). 

 

Figure 2. Effect of treatment combination on nitrate leaching 

Figure 3 clearly indicated the correlation between soil nitrogen content and nitrate leaching. By 

applying organic manure the soil nutrient retention can be improved and thereby leaching loss can be 

controlled. 

 

Figure 3. Comparison between soil nitrogen and leachate nitrate content 
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4. CONCLUSION 

The interaction of fertilizers performed very best in both soil nitrogen content and leaching loss. 

Among them, combination of poultry manure with recommended level of fertilizer treated soils 

showed highest soil nitrogen content. But the nitrate leaching rate does not differ among the organic 

manures. Among the sole application also poultry manure performed best. But in all cases 

performance of straw was not satisfactory. However with increasing rate of application of fertilizer, 

the nitrogen content of soil also increases. Therefore by combining poultry manure with chemical 

fertilizer plant can efficiently utilize the added nutrient and also can reduce nitrate leaching. 
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