SOIL CO2 AND N2O PRODUCTION BY ADDITION OF CARBON SOURCES IN A MOLLISOL FROM ARGENTINE HUMID PAMPA
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The emission of nitrous oxide (N2O) and carbon dioxide (CO2), two gases with greenhouse effect, from the productive soils depends on the substrate availability for the expression of the microbial functions related with these processes. Forage plants, which in their carbon compound constituents have saccharides and phenols, continuously contribute, directly or indirectly with those microbial substrata. Our aims were to study the behaviour of soil N2O and CO2 production when saccharides (glucose, xilose and cellulose) and phenols (gallic, vanillic and p-hidroxibenzoic acids) were added to a productive soil, representative of the argentine Humid Pampa. In all cases the experiments were made with a Vertic Mollisol, in microcosms (250 g of soil per jar), the carbonaceous compounds were independently added to a final concentration of 2 mg C g-1 dry soil. The microcosms were kept in hydric saturation condition, at 26 ºC. Controls were made without the carbonaceous supplementation. Three samples were obtained at 0 time and after 24, 48 and 168 hs. The soil samples (1 g) were placed into tubes of 10 ml, where 1ml of KNO3 (1mg N g-1 soil d.w.) was added. The atmosphere of each tube (vacuum 2´) was replaced by a 90:10 N2:C2H2 mixture. After an incubation of 24 hs, the N2O and CO2 productions were analyzed with a gas chromatograph equipped with a thermal conductivity detector (Konic Instruments, Barcelona) using  a Porapak Q™ column and He as carrier gas. The results indicate that while the ratios CO2:N2O that the different systems had were always greater than 2; according to the source used in all cases, the theoretical value is nearly 2. This indicates that the denitrification and the CO2 fermentative production occurred simultaneously. This fact may be originated by the different kinetics of the processes according to the source considered, which would indicate the participation of different microbial functional groups in each system. On other hand, as the production of N2O and the CO2 is the result of the redox reactions, the existence of determinants of the reducing status in each system, especially related with the chemical nature of the phenolic molecules, should not be excluded.
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