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Ruminal methanogen populatlon is enhanced by tropical environment
M Rira!, D P Morgavi', M Popova', C Mane—Magdcleme T Silou-Etienne?, H Archiméde?, M Doreau’
'INRA, Samt-Genes Champanelle, France, “INRA, Petit-Bourg, Guadeloupe Email:michel, doreau@clermom inrafr

Introduction Ruminants fed tropical forages would produce more enteric methane (CHy) than those fed temperate forages
because of structural and physiological differences between C4 plants, native of tropical areas, and C3 plants, native of
temperate areas. Methane production is closely linked to rumen microorganisms such as cellulolytic bacteria and protozoa
that produce hydrogen and methanogens that use this hydrogen to produce CH,. The environment, the diet and the animal
breed can influence the composition and hence the function of the rumen microbial ecosystem. A companion abstract
showed that CH,4 emissions were higher with C4 forages than with C3 forages but that the environment or breed had no
effect (Archiméde ef af., 2013). This study aimed to understand these differences in CH, emissions between temperate and
tropical sites by monitoring selected rumen microbial populations.

Material and methods Two parallel experiments were carried out in temperate {France) and tropical (West Indies)
environments with the same forages in a double 4x4 Latin Square design (one per site). We used two breeds, Texel (T),
temperate origin, and Blackbelly (B), tropical origin. Animal of both breeds were born and grown in the environment
where they were used for the experiment. In both sites, sheep were fed forages from permanent grasslands grown in
temperate or tropical areas. or each forage, there were two maturity stages which determined forage quality (high H and
low L quality). Rumen contents were sampled before morning feeding. Microbial groups (total bacteria, Fibrobacter
succinogenes, Ruminococcus albus, Ruminococcus flavefaciens and total methanogens) were enumerated by quantitative
PCR (qPCR) using group-specific primers targeting the rrs gene for bacteria and the merd gene for methanogens, Protozoa
were counted by microscopy. Statistical analyses were performed using the mixed procedure of SAS with period, site,
forage, breed, and their interactions as fixed effects and animal as random effect. Statistical differences were declared
significant at P <0.05.

Results Concentrations of total rumen bacteria, F succinogenes and methanogens were higher in the tropical environment
(Table 1). The number of methanogens was higher in sheep fed C4 grasses than in those fed C3 grasses. There was not site
effect on R albus but a breedxsite interaction was observed. 'There was no difference in R. flavefaciens numbers between
sites, breeds and type of forage (average 6.56 rrs copies/g DM logg). Protozoal numbers were similar among sites, type of
forage and breeds but a sitex forage interaction was observed.

Table 1 Rumen microbes of Texel and Blackbelly sheep fed C3 and C4 forages in 2 sites

Forage C3-H C3-L C4-H C4-L
Breed B T B T B T B T sem. P
Total bacteria (¥#s copy number/g DM (logq))
France 11.64 11.64 1146 11.41 1149 1147 1126 11.17 0.089 <0.001 (Site), 0.019 (Forage)
West Indies  11.51 11,59 11.61 11.80 11,71 11,74 11.62 11.65 0.001 (Site*Forage)
Fibrobacter succinogenes (rrs copy number/g DM (log,o)) '
France 9.67 978 957 959 960 654 942 930 0143 <0.001 (Site)

WestIndies 9.06 9.00 923 941 913 927 910 903

Ruminococcus albus (rrs copy number/g DM (log.g))
France 876 876 7.19 843 833 781 786 767 0302 0.009({Site*Forage)
WestIndies 757 7.62 807 848 845 847 800 B.17

Total methanogens (merA copy number/g DM (logg)}

France 892 893 891 880 883 889 871 B65 0.072 <0.001 (Site), 0.013 (Forage)
WestIndies 893 922 920 931 924 926 923 909 0.004 (Site* Forage)

Total protozoa (logo cells / ml)
France 621 626 636 636 612 622 616 59 010 0.008 (Site* Forage)

WestIndies 694 545 6.3 631 615 633 634 645

Conclusions Methanogens along with total bacterial numbers were higher in sheep raised in the tropical environment.
However, this factor does not seem to concur with actual methane emissions from the same animals that were more
affected by other factors such as forage type and quality.
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