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The objective of this article is to present evidence that
NFC sources do not have the same impact in the rumen
and that it is possible to influence metabolisable protein
supply by using specific NFC sources.

Many current diets are formulated to certain starch levels
as a percentage of the dry matter. The new concept or
idea is that the type of carbohydrate is important in the
diet and can depend on rumen pH. For example, the
fermentation of pectin and beta-glucans are pH
dependent. Rumen pH >6.5 allows for extensive
fermentation of these carbohydrates and they can replace
NFC from starch. If rumen pH is low (<6.0) then the
fermentation of fibre based carbohydrates is reduced and
less microbial growth is generated leading to less
microbial protein from these carbohydrates. The
implication is that when rumen pH is low, feeds such as
beet pulp, citrus pulp and silages will generate less
microbial protein than feeds containing starch and sugar
as their major NFC type.

Managing Rumen pH Through Food Type

Since rumen pH does influence the value of certain NFC
sources it is important to know which are likely to depress
pH. Rumen pH is depressed when the production of
volatile fatty acids from fermentation exceeds the
metabolism and absorbtion of these VFA's. The most
potent acid is Lactic acid, and a short term build up of this
acid will depress pH. When pH falls below 6.0, fibre
fermentation is depressed, rumination decreases and the
rumen environment favours the growth of Streptococcus
Bovis and other bacteria that thrive in low pH conditions.
These organisms go on to produce more Lactic acid as
the main end product of carbohydrate fermentation,
maintaining a low pH.

To prevent a drop in rumen pH use NFC sources that
generate acetate and butyrate as fermentation end
products and sources that stimulate growth of bacteria
that utilise Lactic acid as an energy source.

Starch is one NFC source that can lead to the production
of Lactic acid and a decrease in rumen pH. When sugars
are fed at 10% or less of diet DM, rumen pH is higher

compared to diets containing high concentrations of starch

because the end products of sugar fermentation are
butyrate and acetate, these acids do not depress pH to
the same extent as Lactic acid.

Sugars also stimulate the growth of Lactic acid utilising
bacteria M. Eisdenii together with the growth of rumen
protozoa and fungi. These changes in the rumen
ecosystem lead to a higher rumen pH when sugars are
fed in the diet in place of starch.

Impact of Molasses, Sugar and Liquid Feed on Animal
Performance

When reviewing recent research where starch was
replaced by sugar from molasses or liquid feeds, it is clear
that the rumen impact is different. In 6 out of 7 trials, dry
matter intake was increased with the higher sugar diets.
This supports the belief that high starch diets depress feed
intake because high concentrations of propionate reach
the liver, leading to signals to the brain to reduce feed
intake. High sugar diets increase butyrate and not
propionate, butyrate is used to synthesize milk fat and as
an energy source by the rumen tissues.

In 6 of 7 trials, when sugar replaced starch in the diet, milk
fat was increased. This may be caused by greater NDF
digestibility which has been reported in some feeding trials
with molasses. In 5 of 7 trials, replacing starch with sugar
may have generated more ME as milk yield was increased
by more than 1 kg. The average increase across all 7
trials was 1.8 kgs. The greatest responses occurred in
diets that contained 50% or more forage. The poorest
response occurred on a diet with 44% forage and was all
maize silage, this diet was low in NDF% and effective
fibre.

Take Home Messages

® Consider effect of feeds on rumen pH and ecosystem.
& Balance starches and sugars.

#® Ensure adequate NDF% and effective fibre.

QLF Liquid Feeds contain Cane and Beet molasses, these
sugars stimulate microbial growth. When using liquid
feeds from QLF in the diet there is less ration sorting and
higher forage intakes leading to a healthier rumen
ecosystem. The result of a healthy rumen is more DMI,
less off-feed situations and more milk fat production.
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