





(not shown). In all cases, the proportion of Methanobrevibacter, usuaII%/
community at the beginning ofincubation, had diminished to give way to ot
populations. These populations were affiliated to Methanoculleus (a hydrogenotrophic
methanogen regularly encountered in mesophilic anaerobic digesters), or Methanosaeta
(an obligate acetotrophic methanogen frequently encountered in anaerobic digesters

treating effluent with high acetate concentration).

Figure 2. Evolution of the dominant archaeal populations of pig manure with good starting
methane production during incubation of raw, diluted or diluted and inoculated manure
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Figure 3. Evolution of the dominant archaeal populations of pig manure with poor starting
methane production during incubation of raw, diluted or diluted and inoculated manure
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Finally, the anaIKsis of the inoculation experiments showed that every positive effect
observed on methane production correlated with the installation of the inoculated Archaea
during incubation.

As a conclusion, the variability of methane production observed between different
manures results partly from the microbial community composition in the manure. Dilution
and /or inoculation of manure can induce a shift of the dominant faecal methanogenic
species present in the raw manure towards species commonly found in industrial (biogas)
anaerobic digesters, thus having a beneficial impact on methane production

Acknowledgements

Part of this research was supported by a grant from the “Agence de I'Environnement et de la
Maitrise de I'Energie” (project number 04 75 C 0011).

References

Amann R.1., Ludwig W. and Schleifer K.H. (1995) Phylogenetic identification and in situ detection of
individual microbial cells without cultivation. Microbiological Review. 59, 143-169.

Garcia, J. L., B. K. C. Patel, and B. Ollivier. (2000) Taxonomic phylogenetic and ecological diversity
of methanogenic Archaea. Anaerobe 6:205-226.

Martinez, J., and G. Le Bozec. 2000. Pig manure and environmental concerns in Europe. Cahiers
de I’Agriculture 9:181-190.

Martinez, J., F. Guiziou, P. Peu, and V. Gueutier. 2003. Influence of treatment techniques for pig
slurry on methane emissions during subsequent storage. Biosystem Engenering. 85:347-
354,

Peu P., Brugére H., Pourcher A.-M, Bru V., Kérourédan M., Godon J.-J., Delgenes J.-P., Dabert
P. (2006) Dynamics of a pig slurry microbial community during anaerobic storage and
management. Applied and Environmental Microbiology. 72 (5): 3578-3585.

R. Snell-Castro, J-P Delgenes, J-J Godon, P. Dabert. (2005) Characterization of the microbial small
rDNA diversity in pig manure storage pit. FEMS Microbiology Ecology. 52: 229-242.

Vedrenne F, Béline F, Dabert P. and Bernet N. (2007) The effect of incubation conditions on the
laboratory measurement of the methane producing capacity of livestock wastes. Bioresource
technology. 99 (1):146-155.

Whitehead, T. R., and M. A. Cotta. (1999) Phylogenetic diversity of methanogenic Archaea in swine
waste storage pits. FEMS Microbiology Letters. 179:223-226.

99





