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Global greenhouse gas emissions have grown with an increase 
of 70% from the 1970s to 2004 (IPCC, 2007). Methane (CH4)
is the second most important greenhouse gas that contributes 
to global warming and climate change. Methane production 
from livestock, predominantly ruminants, accounts to about 
one-third of global anthropogenic methane production (US- 
EPA, 2006). It has been projected by FAO that CH4 pro-
duction is expected to increase by 60% by the year 2030, if 
the emission grows in direct proportion to the increase in 
livestock numbers (FAO, 2003). Methane production during 
ruminal fermentation also contributes to a loss of feed energy 
of up to 12%. Therefore, methane mitigation has become a 
central issue in ruminant production.
  Methane is a normal product of rumen fermentation and 
it is an end-product for the disposal of metabolic hydrogen 
in an anaerobic system in the rumen. Methanogenic archaea 
play a major role in the reduction of carbon dioxide and hy-
drogen to methane, and because of this, variations in the diver-
sity of methanogen communities in the rumen have received 
considerable attention (Whitford et al., 2001; Wright et al., 
2006, 2007).
  Methane mitigations through the incorporation of anti-me-
thanogenic compounds such as bromochloromethane (Denman 
et al., 2007), monensin (Hook et al., 2009), and saponin (Hess 
et al., 2003) in the diets of ruminants have shown variations 
in the diversity of methanogen populations. Condensed tannins 

from forages have been reported to reduce methane produc-
tion in ruminants (Woodward et al., 2001; Waghorn et al., 2002; 
Tavendale et al., 2005) but there is no information on the 
rumen methanogen population when condensed tannins are 
supplemented. Thus, this study was conducted to investigate 
the diversity of rumen methanogens in the presence or absence 
(control) of condensed tannins (from Leucaena leucocephala

hybrid-Rendang) in vitro using sequence analysis of 16S rRNA 
gene library. To the best of our knowledge, this is the first 
investigation pertaining to the diversity of rumen methano-
gens in the presence of condensed tannins.
  Pure condensed tannins were extracted and purified from 
young shoots and leaves of a L. leucocephala hybrid-Rendang 
(LLR) using the method of Terrill et al. (1990, 1992). Three 
rumen-fistulated steers of Kedah-Kelantan bred (Bos indicus)
with an average weight of 209 kg were used as the donors of 
rumen digesta. All animal management and sampling proce-
dures were approved by the Universiti Putra Malaysia Animal 
Care and Use Committee. The animals were fed with a fixed 
amount of guinea grass (Panicum maximum) and concen-
trates (60:40) twice daily based on the grass to concentrate 
ratio at 2.5% of BW/day. Rumen digesta was collected from 
each animal via the ruminal fistula before morning feeding. 
The rumen digesta samples were pooled in equal proportions, 
then strained through four layers of cheesecloth and the re-
sulting rumen fluid was incubated with condensed tannins using 
the in vitro gas production test of Menke and Steingass (1988) 
with modifications by Makkar (1995). The in vitro gas pro-
duction test is commonly used for initial evaluation of effects 
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