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Effect of nitrogen supply on rhizosphere priming effect in a grassland ecosystem

Question & Hypothesis: A living rhizosphere accelerates the mineralization of soil organic carbon (SOC) by providing fresh organic carbon (FOC) through rhizodeposition, a phenomenon called rhizosphere priming effect (PE).

It has been suggested 1 that supply of nitrogen will favour C storing microbes at the expense of C-mining microbes (Fig. 1).

Here we test this hypothesis by supplying mineral & natural N via fixation. where ambient air was completely decarbonised and then mixed with 13-C depleted CO2 of fossil origin at concentration of 400+20 ppm. This 13-C depleted air was then conducted to a mesocosm where different plant treatments were established according to Fig. 2.

Results & Discussion:

SOC mineralization: All the treatments induced significantly more SOC mineralization than unplanted controls, an effect called rhizosphere PE. ------------------------------------------------------------------- -------------------------------------------------------------------- --------------------------------------------------------------------P 1). Thus, when the flux of FOC is taken into account, it's the 'Legume' that causes least amount of SOC loss.

Conclusion:

Our study shows that legume alone or in mixture with ryegrass can help store SOC by lowering the microbial N limitation and therefore the PE. 

Fig 3 :

 3 Fig 3 : Continuous 13-C depleted air labelling system with plants inside

  Fig 4. Cumulative SOC mineralization (mg C/day/Kg of soil)

  Fig.1. Hypothetical Role of N in SOC decomposition (after Fontaine et al, 2003) High N Ryegrass (120 kg N ha -1 yr -1 ) Low N Ryegrass (70 kg N ha -1 yr -1 ) Experimental Treatments

Fig. 2 .

 2 Fig.2. Treatments tested during study

Table 1 .

 1 -value= 0.0006 _____________________________________________ SOC mineralized per unit of FOC respired PE as a function of FOC: If mineralized SOC (PE) is calculated per unit of FOC respired, it is the 'Legume' which induces minimum PE (Table