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The effects of buffering the
rumen with a soluble (sodium
bicarbonate 180g/day) and a

slow release buffer (Celtic Sea
Minerals Ltd’s Acid Buf 90g/day)
were compared against a placebo in
a metabolism experiment in which
the rumen pH was continuously
monitored using an in dwelling pH
electrode. The experiment was a
balanced cross-over design in which
the cows were fed each treatment
for a total of 21 days.

Results

The milk output achieved from each
treatment in the recording period is
shown in Table 1. When cows were
on the control diet, they were visibly
panting and appeared to be suffering
acidotic problems.

Cows on the other treatments
appeared more comfortable. The
diets used were formulated to be
similar to diets used in a previous
experiment but were ground finer
and this was judged to have
increased the acidotic nature of the
feed compared to previous results.

The pH curves produced from the
cows are shown in Fig. 1 and con-
firm the acidotic nature of the
rumen. After feeding the control
diet, the pH declined rapidly, being
lowest (5.35) at about the time
when the second allocation of feed
was offered. pH increased slowly

through the evening and following
night, returning rapidly to pre feed-
ing levels from about 3am.

It is proposed that the change in
pH after 3am is related to substrate
availability. Inclusion of either buffer
reduced the rate of pH decline after
the first feed, with minimum pH
being reached in the late evening.

The pH resulting from the Acid
Buf treatment remained higher than
the pH from the bicarbonate treat-
ment and it is proposed that the
slow release feature of this buffer
prevented the pH from going as low
as was apparent using the soluble
buffer.

The impact of the treatment on
production is shown in Table 1,
showing a significant increase in milk
production for cows fed Acid Buf
compared to either sodium bicar-
bonate or control.

Also milk protein percentage
numerically increased for cows fed
Acid Buf compared to either bicar-
bonate or control treatments and
milk fat percentage was significantly
increased over control for both
buffers.

Dry matter intake was numerically
increased for cows fed bicarbonate
treatments over both control and
Acid Buf.

From previous work, it is pro-
posed that milk production and
quality may be optimised by pre-
venting pH from going too low dur-
ing the evening hours when
bicarbonate flow from saliva is
reduced.

The production response
reported here may correlate with
the extent to which the rumen pH
dropped below 5.5 in the evening
period, this being 15 hours for con-
trol, compared with eight hours for
the sodium bicarbonate treatment
and three hours for the Acid Buf.

There was no effect on the highest
level of pH achieved in the rumen,
this being 6.0 for all treatments and
it coincided with the morning feed
when rumen contents would be
lowest.

Other work has shown that pH
levels in excess of six can be ach-
ieved at this time by use of buffering
but VFA profiles have suggested that
this may result in increases in
acetate:propionate ratio and ineffi-
cient VFA production in the rumen
possibly related to increases in
methane output.

Conclusions

The control diet used in this experi-
ment resulted in acidosis problems
in the cows and this was relieved by
the addition of buffers.

Acid Buf produced a higher rumen
pH and greater milk production than
did sodium bicarbonate addition
although it was included at half the
concentration.

However, pH was still low during
the evening period on both buffered
diets compared to what is normally
accepted as an optimum pH for a
functioning rumen.

The use of in dwelling pH elec-
trodes may provide a more accurate
indication of how pH changes in the
rumen and may suggest the relative
importance of minimum levels
achieved in the early evening com-
pared with spot samples. �

Further details are available
from the author on request

celticaf@indigo.ie
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IItteemm  AAcciidd  BBuuff  SSooddiiuumm  bbiiccaarrbb..  CCoonnttrrooll  SSEEmm  SSiiggnniiffiiccaannccee  PP

Milk production (kg/day) 31.8a 29.1b 27.6b 4.560 0.010
4% fat corrected milk (kg/day) 32.8a 29.9ab 26.9b 2.245 0.006
Milk fat (%) 4.21a 4.18a 3.86b 0.040 0.057*
Milk fat (kg/day) 1.33a 1.22a 1.06b 0.005 0.007
Milk protein (%) 3.47 3.38 3.43 0.016 0.554
Milk protein (kg/day) 1.09a 0.98ab 0.93b 0.004 0.032
Milk lactose (%) 4.58 4.59 4.57 0.002 0.766
Milk lactose (kg/day) 1.46a 1.34b 1.26b 0.003 0.008
Total solids (%) 12.90 13.0 12.87 0.063 0.689
Total solids (kg/day) 4.08a 3.77ab 3.54b 0.044 0.025
SNF (%) 8.69 8.81 9.01 0.047 0.136
SNF (kg/day) 2.75a 2.55ab 2.47b 0.023 0.077*
Dry matter intake (kg) 23.3 24.2 23.1 1.434 0.863

a,b Values with different superscripts (within rows) differed significantly (P<0.05). 
*P-values marked with an asterisk indicate tendencies only (P<=0.10).

Table 1. Feed intake and milk production.

Fig. 1. Effect of buffer type on diurnal pH variation.
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