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The effect of high-grain feeding and the
transition to a hay diet on the rumen
methanogen diversity of dairy cows
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In order to meet the energy requirements of lactation,
ruminant production systems commonly feed high-
concentrate diets, but this practice can put the animal at
risk of developing subacute ruminal acidosis due to a
decline in ruminal pH. Ruminal pH depression is
associated with alteration of the rumen microbiome, but
little is known about the effect of low pH on rumen
methanogens in vivo. ln this experiment four non-lactating
dairy cows were followed over seven weeks. Rumen
samples were collected through the cannulae at week 0
(baseline) when cattle were fed chopped hay, at the end of
a three week 65% mixed grain diet (week 3), and at the
end of a three week chopped hay diet where the rumen
pH recovered to baseline levels (week 6). A methanogen
165 rRNA gene clone library was constructed for each
sampf ing week and 17 4 clones were examined. When
MOTHUR analysis was performed at the 100% level, week
0 was found to have 33 OTUs, week 3 had29 OTUs, and
week 6 had27 OTUs. There were 9 OTUs shared
between weeks 0 and 3, 4 between weeks 0 and 6, and 3
between weeks 3 and 6. Although the Shannon diversity
index indicated that there was no significant difference
between weeks, LIBSHUFF found all weeks to differ
significantly in community structure. Createrthan 90% of
clones belonged to the genus Methanobrevibacter with
the remainder belonging to the genus Methanosphaera.
Overall, rumen methanogen community structure was
affected by the feeding regime.
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Effect of the inclusion of polyethylenglycol in in
vitro cultures on the rumen bacterial community
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Polyethylenglycol (PEC) is a tannin-binding agent that is
widely used to investigate the digestion and ruminal
fermentation of tannin-containingfeeds. Although PEC is
considered notto alter rumen fermentation, whether it
affects or not the microbial community structure remains to
be examined.

An in vitro batch culture experiment was conducted, using
two non-tannin-containing substrates (alfalfa hay and
maize grain',500 mglflask), either alone or in combination,
to simulate three different rumen environments, and with
or without PEC (1000 mgflask). Rumen fluid was
cof lected from 4 cannulated sheep and combined to
inoculate the cultures, which were run in triplicate for 18h.
At the end of the incubation, samples were taken from all
the cultures for microbial DNA extraction and DNA
samples were analysed by terminal restriction fragment
length polymorphism (I-RFLP). The microbial profiles
obtained with the inclusion of PEC did not cluster
separately from those without PEC, suggesting a lack of
effect on the bacterial community structure. However,
differences in the relative abundances of some specific
fragments over the total peak area were observed. A
fragment that matches bacteria of the phylum Firmicutes
was always significantly reduced (P<0.05) in the presence
of PEC, whereas a fragment compatible with Selenomonas
ru mi nanti u m and / or Megasphaera e/sdenii tended
(P<0.10) to show a greater relative abundance in PEC-
containing maize cultures. These results may be highly
relevant to some microbiology studies because these
bacteria (especially 5. ruminantium) are included in the
group of microorganisms usually examined when the
effect of tanniferous feeds on rumen microbiota is
investigated.
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