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Objective 

 To observe the effect of compost, N fertilizer 

and water content on N2O emission in 10 

agricultural soils  

 To assess the contribution of different factors 

to N2O emission  



Material and Methods 

 10 different agricultural soils 

         Clay range: 7-44%; pH range: 4.2-7.4 

 Laboratory incubation: 2 moisture (50% or   

100% WHC) × 2 compost (none or compost) 

×3 N fertilizer  treatments 

                      1. no N 

                      2. (NH4)2SO4, 

                      3. KNO3  

         N: 100 ug/g, equivalent to 150 kg N/ha 

     Compost – 0.04g/g soil, equivalent to 16 ton/ac 

Incubated at 22°C, 2 weeks 



Material and Methods 

Iron extraction method: 

  

FeM : extracted by acid   

            hydroxylamine, an index of  

            reactive iron(III) minerals  

 

OMFe: extracted by pyrophosphate,  

               representing iron complexed   

                with soil organic matter 

In addition to the standard factors such as soil texture, pH, 

DOC , moisture…. We also look into iron. 



Statistic Analysis - PLS 

 PLS: partial least squares (PLS) multivariate   

   analysis, a form of structural equation modeling 

 

Ranks the predicting variables by importance 

based on linear regression models 

 

 To identify the soil properties that most strongly 

explained N2O emission in each experimental 

treatment 



Results Relative importance of soil properties in explaining 

cumulative emission of N2O under different conditions  
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Treatments 

 

soils 

50%WHC 100%WHC 

No compost Compost No compost Compost 

No Fertilizer  FeM: ─ OMFe:+ 

Ammonium OMFe:+ 

Nitrate OMFe: + FeM:+ 

Results of simple linear regression of cumulative N2O 

emission (as ng N2O-N g-1 soil) against different type of 

iron, across ten soils and under 12 different conditions 

Note: “+” means positive relation between Fe and N2O, “-” means 

negative, “NS” means no significance  
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Suggested mechanisms 

 Abiological mechanisms: 

     Fe (III) +NH2OH         N2O/N2 

         Fe (II)+ NO2
-          N2O/N2    

 Biological mechanisms: 

      Fe as cofactor in Nitrifier 






