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Effect of improving rice straw with the steam method and calcium oxide on

gas production kinetics and nutrient degradability
A paWgsAng', aftnn naah’, 9ing dszuia’ waz a8ae a3s1mng’

Pachabordee Khongphetsak", Athichat Thongnum', Wuttikorn Sarkaew'

and Chalong Wachirapakorn'
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ABSTRACT: The purpose of this experiment was to study the effect of rice straw treated by either
calcium oxide or steam method on gas production kinetics and degradability by using in vitro gas
production technique. The experimental design was 3x2 factorial experiment according to Completely
Randomized Design (CRD). The first factor was steam process (not steam, steamed for 30 and 45
minutes). The second factor was calcium oxide treatment (0 and 3% of dry matter). The result showed
that rice straw treated by calcium oxide together with steaming process contained lower dry matter,
NDF and ADF (p<0.01) contents but higher ash content (p<0.01) as compared to others. The stream
method gave the highest gas production from insoluble (b), gas production rate (d) and gas accumulated
at 96 hours (p<0.05) but did not affect the digestibility of dry matter and organic matter and ammonia-
nitrogen concentration. Therefore, calcium oxide and stream method together can reduce NDF and
ADF contents and increase gas production of rice straw.

Keywords: rice straw, calcium oxide, stream treatment, digestibility
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Table 1 Chemical composition of rice straw, steamed rice straw, calcium oxide treated rice straw
and calcium oxide and steamed treated rice straw

SRS (min) CSRS (min) i
ltem RS CRS Comparison
30 45 30 45 SEM Steam CaO Interaction

Chemical composition % of DM

Dry matter 92.01° 2571 28.39° 30.77° 26.86" 26.64° 209 <0.01  <0.01 <0.01
Ash 13.91° 14.48°  14.88° 16.71° 16.93°  16.59° 0.1 0.02 <0.01 <0.01
Crude protein 2.56 2.34 2.25 2.37 2.25 2.4 0.02 0.77 0.89 0.73
NDF 80.1° 76.24°  75.44°  73.48°  71.44° 71.5¢ 0.26  <0.01  <0.01 0.01
ADFE 55.6° 4955°  49.48°  4855° 4573°  4756° 027  <0.01  <0.01 <0.01

RS = rice straw, SRS = steamed rice straw, CRS = calcium oxide treated rice straw, CSRS = and calcium oxide and

steamed treated rice straw,

** Means with different superscripts in row are significantly different (P<0.05), SEM = standard error of the mean
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Figure 1 In vitro gas production of rice straw, steamed rice straw, rice straw with calcium oxide

and steamed rice straw with calcium oxide
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