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Summary

The purpose of this study was to examine the effects of chopping, drying and cubing
forages on their chemical composition, digestibility, nitrogen utilization and rumen fermenta-
tion. In order to clarify these effects, experiments were conducted in two parts. In the
first part of the experiment, the following five forms of hay were prepared using first cut
of orchardgrass and Ladine clover mixture.

(1) field cured long hay

(2) chopped and field cured hay

(3) chopped and artificially dried hay

(4) hay wafers

(5) hay cubes

In the case of alfalfa, the forms (1), (3) and (5) were used. In preparations for artificial
drying, the maximum temperature at the time of drying was 600°C in the front part of the
drying drum.

In the second part of the experiment, using the same forms of hay, ammonia production
in the artificial rumen was measured in order to determine the effect of high temperature
drying on utilization of protein.

The overall results obtained are summarized as follows :

1. There was a slight decrease in crude protein content in artificially dried and cubed
grass. The proportion of protein nitrogen to the total in artificially dried hays was higher
than that of field cured hays while the proportion of water soluble nitrogen was lower.

2. Crude fiber, CWC and ADF contents of chopped dried hay, wafers and cubes were
less than those of long hay.

3. With both mixed grass and aifalfa hay, the digestibilities of dry matter, organic
matter and energy were slightly depressed in cubes as compared with other forms.

4. Chopping, artificial drying and cubing depressed digestibility of crude protein with
both mixed grass and alfalfa. With mixed grass, a similar trend was observed in the
digestibility of true protein. The depression of protein digestibility was most prominent in
cubed grass.

5, The digestibility of crude fiber, CWC and ADF in artificially dried hays including
cubes and wafers were higher than those of field cured hay but there was little difference
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in digestibility of CWC between long hay and cubes. In the case of alfalfa, the digestibility
of these carbohdrate fractions of cubed hay were slightly lower than those of long hay.
There was, however, little difference between chopped hay and cubed hay.

6. There were no marked differences in DCP and DTP values among the five forms
with mixed grass. In the TDN and DE contents, artificially dried mixed grass other than
cubes tended to be superior to long hay. But in the case of alfalfa, this trend was not
observed.

7. Chopping and artificial drying increased the proportion of fecal nitrogen to total
ingested, and depressed the proportion of urinary nitrogen, resulting in depressed nitrogen
utilization. Although the differences in nitrogen retention were not so large among the five
forms with mixed grass, there was a trend for the nitrogen retetion to be decreased in the
cubed grass. In alfalfa, artificial drying depressed nitrogen retention.

8. Total VFA concentrations in the rumen fluid, at the initial period after feeding, were
markedly higher in the wethers fed on chopped artificially dried hay, wafers and cubes as
compared with field cured hays. It was likely that the higher levels of VFA concentration
in these forage resulted in rapid depression in ruminal pH values.

9. The soluble nitrogen and ammonia nitrogen concentrations in the rumen was depr-
essed when the wethers were fed on chopped artificially dried hays,cubes and wafers.

10. The patterns of changes in ammonia concentrations in #: wit#o experiments by an
artificial rumen technique were essentially identical with the above results in in wive
experiment.

11. Presumably due to the difference in particle size distribution, wafered hay had
higher values for digestibility and nufrient contents as compared with cubed hay as a
whole.

12. TFrom these results, it could be assumed that the depression in solubility of plant
protein during artificial drying, as well as the increase in the proportion of fine particles of
forage during cubing, were directly related to the depressed digestibility and utilization of
protein in artificially dried cubed hay.
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