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Abstract

The study was comprised of two experiments. Experiment 1 was conducted to determine the
quality of rice straw improved by chemical and biological methods using urea, molasses, and inoculants as
supplements. The results from various methods were compared in terms of chemical compositions and
nutritional values of rice straw. The experimental design was the split-plot complete random design with
the fermenting time as the main plot and 15 straw improvement methods as the minor factor. The results
showed that the pH value of rice straw supplemented with only molasses was the lowest. Rice straw
supplemented with low concentration of urea solution, molasses and inoculants tended to be neutral. Rice
straw supplemented with high concentration of urea showed the high pH values from the beginning to the
end of the experiment. The fermenting time and methods for improving rice straw quality, as well as the
synergic effects of the two factors were obviously affected the concentration of reduced sugars in rice
straw (P<0.01). Rice straw in the control group contained the reduced sugars lower than all treatments.
The amount of sugar was decreased rapidly in the initial experimental period, but it remained constant
when the storage was prolonged. The BC values of rice straw improved by molasses with inoculants and
high concentration of urea were higher than those improved by low urea concentration solutions. The
lowest BC values were observed in the control group and the straw improved by only molasses (P<0.05).
The variance analysis showed that the fermenting time and improving methods, as well as synergic effects
of fermenting time and improving methods had significantly impacts on BC values (P<0.01). Regarding
to the nutritional values, improving rice straw quality by using molasses with inoculants and high
concentration of urea solution increased the total protein (P<0.01). Using only molasses or by the
combination of molasses and urea without the supplementation of inoculants resulted in a low amount of
protein. NDF in rice straw improved by high urea concentration appeared the lowest. In addition, ADF
was increased when using high concentration urea. The supplementation of 1.5% of urea solution with
molasses and inoculants decreased ADF, especially in the Bacillus where the lowest ADF was found.
Moreover, the use of solely molasses lowered ADF at the higher rates when compared to other treatments.

Experimental 2 aimed to examine production performance of dairy bulls fed with rice straws
improved by various methods as in experimental 1. Dairy bulls selected from the best results of
experimental 1 were compared with those fed with roughages from sweet corn shells. The experiment
was 4 x 4 latin square design with 2 replicated latin square. It consisted of four treatments: Treatment 1
was the control fed with sweet corn shells; treatment 2 was the group treated with urea; treatment 3 was
rice straw improved with urea and molasses; and treatment 4 was the straw supplemented with urea,

molasses and Bacillus. The crossbred Holstein-Friesian 18-month old dairy bulls with comparable blood



tests and sizes were chosen. Rice straw improved by various methods in experiment 1 showed the
efficiency as the cattle feed. In other words, the production performances of cattle fed with improved rice
straw in terms of feed intake, growth rates, and weight gains were comparable to those fed with sweet
corn shells (P>0.05). Regarding to feed intake on dry matter basis, it appeared that cattle in all treatments
(Treatments 1 — 4) consumed roughages at the similar amounts (P>0.05) with the averages at 29.51, 28.97,
25.58, and 29.21 kg/head, respectively. For the concentrate on dry matter basis, cattle in each treatment
consumed the feed at the similar amounts (P>0.05). The average amounts of feed intakes of cattle fed
with sweet corn shells, straws improved with urea, straw improved with urea and molasses, and straw
improved with urea, molasses, and Bacillus were 3.84, 3.80, 3.81, and 3.91 kg/head; or 1.31, 1.29, 1.29,
and 1.31% of body weight, respectively. Regarding to the growth rates, the control group, cattle fed with
straw improved with urea, improved with urea and molasses, and improved with urea, molasses and
Bacillus had the growth rates at approximately 1.43, 1.06, 1.05 and 1.22 kg/head, respectively. The
control group tended to have a better growth rate than any other groups, but no statistical differences were
observed. In terms of feed conversion, the control group, and the cattle fed with rice straw improved by
urea, molasses, and Bacillus showed the feed conversion rates lower than cattle fed with rice straw
improved with urea, and improved with urea and molasses (6.92, 7.27, 7.99, and 8.33, respectively), but

there were no statistical differences (P>0.05).



