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Summary

Four groups of Merino-Cheviot cross wethers were fed diets
consi sting of 80% whol e or ground wheat grain and 20% chaffed m |l et
hay with 1% or no sodium bicarbonate in a sinple factorial design.

There was a significant interaction between grain processing
method and buffer addition. Sheep fed ground grain and bicarbonate
buffer consumed significantly nore feed and gained |ive weight at a
significantly faster rate than those fed whole grain and buffer.

[. I NTRODUCTI ON

It has been reported that addition of buffering conpounds
to cereal grain based sheep diets inproved growth and feed conversion
efficiency (McManus, Bigham and Edwards 1972; Saville et_al. 1973).
This inprovenent has been attributed to increases in the pH of the
rumen and it seens probable that such an inprovement might be
enhanced with the use of ground grain.

The present investigations were undertaken to study the
nutritional effect of ground grain and bicarbonate on sheep fed a
sinple grain based diet suitable for feed | ot mutton production.

[1. MATERIALS AND METHODS

Sixteen, 10 nmonth ol d Merino-Cheviot cross wethers of simlar
l'ive weight (28.0+0.88kg) and condition were fed a 1:1 mixture of
chaffed lucerne hay and ground wheat grain while they were beconing
accustomed to animal house conditions. , After the initial settling-in
period, they were randomy allocated to one of four treatment groups.

The four experimental diets (Table 1) were offered ad lib as
a loose mxture. The grain content was increased to 80% over a
14 d period and the final nixture of 80%grain and 20% r oughage was
fed for a further 60d.

* Present Address: Departnent of Livestock Production, University of
New England, Armidale, N S.W
+ Department of Animal Industries, Queensland Agricultural College,
Lawes.
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TABLE 1

Conmponent s of the experinent al diets1
Treatment Ingredients
A 80% whole wheat? 19% chaffed millet hay, 17 urea
B 80% whole wheat 18% chaffed millet hay, 1% urea,lZNaHCO3
C 80% ground wheat 19% chaffed millet hay, 1% urea
D 80% ground wheat 18% chaffed millet hay, 1% urea,l’%NaHCO

3

lestimated values for the total ration are: 16.0% DCP, 0.1% Ca
(DM basis, National Research Council 1971)

2the grain contained 87.4% DM, 16.3% CP and 0.7% ash

Feed refusals for each aninal were collected daily for 28 d
(comrencing 14d after the end of the introductory period) for
calculation of feed consunption data. For each animal a 5% sub-sanple
was taken from each day's collection and bul ked for analysis. Feed and
feed refusals were analysed for dry matter (DM and for sodium (Na) by
flame photonmetry. The grain fraction in refusals was determ ned by
pl acing the bul ked sanple in a 1% aqueous sol ution of Tween-80 and
separating the roughage by flotation

The particle size distribution of the ground grain was determ ned
by sieving through a nest of sieves and the geonetric nmean and standard
deviation were estimted graphically (Anon. 1970). The estimated
geonetric nean and standard deviation of the particle size distribution
of the ground grain was 1000umtl. 3.

Rates of |iveweight gain for each of the four treatments were
calcul ated by the regression of live weight on time so as to remve any
bias caused by differing initial nmean live weights. The feed
consunption data, which were obtained after a period of growth and
when the nean live weights of the groups were different, were expressed
in ternms of netabolic size (W%'75) and exanined by anal ysis of
variance and the calcul ation 68 appropriate LSD's.

[11. RESULTS

Recovery of Na in the feed refusals indicated that the buffer did
not settle out of the feed m xture during eating.

The regression equations for liveweight gain (x = tine in days,

y = live weight in kg) for the four treatnments were:
A: y = 0.104x + 24.82 C: y = 0.138x + 27.68
B: y = 0.071x + 28.49 D: y = 0.169x + 26.89

The regression coefficients were all significant (P<0.01) and
significantly different from each other (P<0.005).

The feed intake data is shown in Table 2

442



TABLE 2

Gowh and feedintake in diets containing
whol e or ground wheat, with or without a buffer

Attribute 0 butfer - 1% butfer 0 bufgzgund *% butter
Liveweight gain! 104 71 138 169
(g/d)

Total DM intake 64.46i1§952 50.79%6.03 67.82%2.03 69.72%1.86
(g/Wgé75/d) a,b a b b
Sig.of main effects (P<): processing 0.0l, buffer NS,interaction 0.05
Grain DM intake 50.98%1.78 38.17+6.14 54.11+1.80 57.26%1.72
(g/W2é75/d) a,b a a,b b
Sig.of main effects (P<): processing 0.0l, buffer NS,interaction 0.05
Roughage DM intake 13.48%0.21 12.37+0.43 13.71+0.32 12.47+0,31
(g/Wgé75/d) a b a b
Sig.of main effects (P<): processing NS, buffer 0.01, interaction NS
Concentrate/ 3.780+0,082 3.115%0.551 3.948+0.010 4.595%0.110
Roughage ratio a,b a a,b b

Sig.of main effects (P<): processing 0.01, buffer NS,interaction 0.05

! from the regression equation for each treatment group 2group mean *S.E.
% in each row, means with the same letter are not different (P<0.05)

Significant interactions between grain processing nethod and buffer
addition were found for grain intake, concentrate/roughage ratio of the
diets as eaten, and DM intake, Wen the data for each buffer treatnent
were pooled, a significant difference between the whole and ground grain
treatments was observed for the above paraneters. No significant
differences between the buffer treatments were detected when the whole
and ground grain data were pool ed except for a significant depression
of roughage intake which was independent of grain processing nethod.

No differences between the treatments were noted for nmetabolic feed
conversion efficiency (MFCE,g DM/vil(f’goZS/g liveweight gain) or gross feed

conversion efficiency (FCE,g DM g liveweight gain). Values for these
(grand mean*SE) are 0.464%0.040 and 6.255+0.547 respectively.

V. DI SCUSSI ON

The significant interaction obtained between grain processing method
and buffer addition throws new |ight on the use of buffers in the feeding

of grain. It appears that the reported favourable responses to buffer
addition in sheep (McManus, Bigham and Edwards 1972; Saville et al. 1973)
may be nodified by the physical formof the grain. In this experinent

the only response to buffer addition which was not so nodified was a
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reduction in roughage intake when buffer was fed.

The type of interaction found suggests that addition of a buffer to
whol e grain may reduce feed intake and growth rates,

Buffer addition to ground grain resulted in a beneficial effect
which may be explained by the fact that the grain particle size and
degree of exposure of starch granules to rumnal fernentation is
i ndependent of chewing. Microbial attack, in this case, could begin
inmediately after ingestion, possibly resulting in a rapid and
extensive fall in pH which could be counteracted by the buffer. Bigham,
McManus and Edwards (1973) have shown that addition of buffer maintains
rumen PH, and increases the proportion of propionic acid and decreases
that of lactic.acid in the rumen liquor. It is possible that these
effects may contribute to the observed inprovement in DM and grainintake
as Keenan, McManus and Freer (1970) have suggested that a | ow rumen
pH and associ ated increase in VFA concentration may reduce intake.

I nprovenents in sheep growh rate when Na was added to their diet
have been reported by a number of workers (MCynont et al. 1957,
Saville et al. 1973), but it is unlikely that the present response to
buffer was due to added Na since buffer was associated with | ower
per formance when added to whole grain diets.

The lack of difference in FCE and MFCE in view of the different
concentrate / roughage ratios may inply that the yield of net energy per
unit DMintake was simlar for both roughage and grain, that the rough-
age contributed little net energy under those conditions or that
i ncreased roughage intakes were associated with increased efficiency of

digestion due to a stinulation of rumination and rumen novements.
Simlar results for FCE have also been reported for sheep fed hay ad lih
and 500 or 750 g oats per day (MLaughlin, Gllespie and MIntyre 1974).
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