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ABSTRACT One of the abundant biomass for bioenergy Keywords : agricultural by-products, biomass, moisture content,

production is thought to be agricultural by-products produced
annually. The purpose of this study were to provide basic
information about the changes of the moisture contents and
chemical compositions for storage periods and bale types
of rice straw, and it was attempted for the first time. The
bale types of rice straw which were harvest in October
2011, were the square bale, the round bale, and the wrapped
round bale type with plastic, respectively. Each of bale
were stored in house, outdoor, and rain sheltering facilities
condition for 1 year. The moisture contents and chemical
compositions for each bale type are investigated for the
3-storage stages (0, 6, 12 month). While the moisture
contents of the square and round bales stored in house
condition were ranged from 20 ~ 25%, the square bale
stored under the rain shelter facilities was showed the lowest
moisture content less than 20% during the storage periods.
For the chemical compositions, the cellulose and hemicellulose
contents of rice straw bale stored in outdoor condition were
decreased with the storage periods. However, in house condition,
the chemical compositions of the square and round bales
were slightly increased at the middle and the end of storage
stages (6 and 12 months) compared with the initial storage
stage (0 month). In conclusion, while optimum and favorable
storage conditions of agricultural by-products is a house
storage of the bale with plastic, if the bale can stored at
outdoor, water penetration prevention such as the rain shelter
facilities is required.
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Fig. 1. Mean daily temperature (a) and precipitation (b) during the storage periods. Gray line and black squares indicate the
mean daily temperature and precipitation, and the date of investigation for moisture content of rice straw bales.
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Fig. 2. Moisture contents of rice straw for the storage place (a, stored in house; b, stored in outdoor; c, stored under the rain
shelter facilities). In each figure, closed squares, opened triangles, closed circles (a, b), and closed diamonds (c) indicate
the square bale, the round bale, the wrapped round bale, and the rain sheltering square bale of rice straw, respectively.
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bale (a) and round bale (b) stored in outdoor
condition after 9 month.
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Table 1. Chemical compositions of rice straw packed into
three types of bale and stored indoor.

Bale tvpes Storage  Cellulose Hemicellulose  Lignin
yp period (%) (%) (%)
0 month  32.3a' 14.1c 17.7a
Square bale 6 month  33.2a 24.1a 19.7a
12 month 33.1a 17.1b 17.2a
0 month  28.6b 13.8b 19.9a
Round bale 6 month 35.0a 23.6a 23.5a
12 month 33.1a 21.7a 20.2a
0 month 34.7a 23.7a 17.6b
Wrapped o hth 25.5b 19.7a 27.1a
round bale
12 month  24.7b 19.3b 26.8a

'Means with the same letter are not significantly different at
5% level
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Table 2. Chemical compositions of rice straw packed into
three types of bale and stored outdoor.

Bale tvpes Storage Cellulose Hemicellulose  Lignin
YPES  period (%) (%) (%)
0 month 33.5a' 18.0a 16.7b
Square bale 6 month 17.0b 12.6a 25.7a
12 month 17.1b 13.0b 23.6a
0 month  35.2a 22.2a 20.2b
Round bale 6 month  26.4b 17.0a 25.0a
12 month  24.7b 19.3ab 26.8a
0 month  35.6a 22.6a 18.2a
Wrapped o onth 24.8b 18.9b 23.7a
round bale
12 month  24.5b 18.3b 23.7a

'Means with the same letter are not significantly different at
5% level.

Table 3. Chemical composition of rice straw packed into
square bale and stored at rain shelter facilities.

Bale tvpes Storage  Cellulose Hemicellulose Lignin
yp period (%) (%) (%)
Rain 0 month ~ 31.2a' 17.8a 16.6a
sheltering 6 month 31.2a 18.2a 18.2a
square bale 15 month  33.9a 19.8a 17.2a

'Means with the same letter are not significantly different at
5% level.
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