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Table 1. Effect of milling time on the degree of milling whiteness.

. ‘Milling time (second crop Milling time (first crop)
Varieties “0TF g 6 G ) G 47 6" 3
Koshihikari 18.1°% 23.1%° 25.0° 27.0f 18.9%¢ 24.0°° 25.8° 28.0°
Toyonishiki 17.95  23.7°% 26.6° 28.3° 19.7°° 23.4° 26.0° 29.2°
Kaohsiung sel. 1 19.2°° 23.0%° 24.5° 27.0° 18.6° 21.4° 25.0° 27.5°
Taichung 190 21.2°° 23.9°% 26.4° 28.8° 22.4°® 24.9%° 27.5°° 29.3°
Tainung 67 20.9°° 22.0° 24.4° 26.0° 22.2° 24.2¢ 27.3" 30.1°°
Taichung 189 20.8°% 24.4° 28.0° 31.0°% 21.4°°¢ 25.0°* 29.3° 31.0°
Tainung 70 19.7¢° 24.1°% 26.2° 28.7° 20.0%° 25.5°% 28.9°¢ 31.9°°
Tainan 9 20.6°¢ 27.0° 31.2° 33.4° 21.1° 25.8°¢ 27.7°° 32.1°

Mean 19.8 23.9 26.5 28.8 20.5 24.3 27.2 29.9
Taichung sen 3 22.0°  24.7° 26.8°* 30.1¢ 22.3° 26.0° 28.5°%° 31.0°°

Taichung sen 10 20.1°%° 23.0°° 26.2° 30.5° 21.6°° 23.7° 27.6°° 30.6"
Taichung sen 17 24.5* 28.5*" 32.1*" 36.0* 26.2* 29.1* 33.0° 36.8"

Tainan sen 15 20.1°%° 24,1°¢ 27,0°¢ 31.8° 20.8°¢ 23.5° 28.0%°f 31.2°°
Kaohsiung sen 7 23.7* 29.0* 33.2* 35.6~ 26.0~ 30.1* 34.8* 36.5"
Mean 22.1 25.9  29.1 32.8 23.4 26.5 30.4 33.2

Values within the column followed by the same letter are not significantly
different at 5% level by Duncan’s multiple range test.
*: Brown rice
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Table 2. Effect of milling time on the percentage of embryo-intact grains

Milling time (second crop) Milling time (first crop)

Varieties g % g7 47 67 8"
Koshihikari 74.0° 62.0°° 57.1° 55.1° 41.2° 26,2
Toyonishiki 83.3* 74.9* 68.4" 84.0" 77.0* 58.0*
Kaohsiung sel. 1 81.7* 65.0° 41.4° 67.0° 56.0°¢ 28.2°
Taichung 190 85.0* 60.0°° 42.,9° 65.0° 53.8°¢ 31.3°¢
Tainung 67 87.4% 78.6* 68.5" 88.0" 72.6° 56.1*"
Taichung 189 81.3* 60.3%¢ 50.2° 85.0° 59.0° 50.0°
Tainung 70 70.1° 55.4°¢ 38.0° 65.9° 51.4¢ 35.7°¢
Tainan 9 53.9° 40.1° 18.7¢ 68.4"° 43.0° 30.0°¢
Mean 77.1 62.0 48.2 72.3 56.8 39.4
Taichung sen 3 54.1° 38.3%° 20.4¢ 56.0° 38.3°f 18.0°
Taichung sen 10 37.8¢ 32.0°° 8.2° 29.4° 10.5% 5.5°
Taichung sen 17 40.8¢ 32.6°° 21.0¢ 48.9¢ 40.0° 19.3°
Tainan sen 15 50.6° 34.2¢f 18.4° 53.4°¢ 42.0° 15.1°
Kaohsiung sen 7 34.6° 28.5° 7.8° 49.4¢ 32.0° 13.1°
Mean 43.6 33.1 15.2 47 .4 32.6 14.2

Values within the column followed by the same letter are not significantly
different at 5% level by Duncan’s multiple range test.
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Table 3. Correlation coefficients between grain characters and the percentage
of embryo-intact grains

% Embryo- Second crop in 1986 First crop in 1987

intact grain

at different Grain Grain  Grain A1 Grain  Grain Grain 1

milling time length width thickness length width thickness
27 -0.94%% (,80%* 0.90* (.48 -0.71%  0.50 0.52 0.51
4” —0.92%¢ (.88%x  0.90%* 0.50 -0.79* 0.61* 0.66* 0.52
6” -0.88%k (,82%* 0.89%% 0.67% -0.71%* 0.58% 0.64* 0.66*
8” -0.88% (.82%* 0.88% 0,72%¢ -0,72%% 0.56* 0.62% 0,72%*
10" -0.84%% 0,80+ 0.85** 0.60% -0.61% 0.43 0.47 0.75%*
127 -0,78%* (.74%% 0.80% 0.59% -0.45 0.27 0.37 0.66*
16” -0.78%% (,74%* 0.8+  0.60% -0.46 0.29 0.39 0.66*
20" —0. 77k 0.72%x  0,79%% 0.58*% -0.44 0.26 0.37 0.62*
24" -0.76%¢ 0,70% 0,78 0.55% -0.42 0.23 0.35  0.56%
28" -0.70%% 0,65%  0,73* 0.50 -0.45 0.26 0.42 0.52
327 -0.64* 0.59% 0.69%* 0.47 -0.44 0.26 0.44 0.46
Al -0.71%  0.65* 0.74%  1.00 -0.63% 0.63* 0.62* 1.00

1: A is a theorical percentage of embryo-intact grains at 27 degree milling

whiteness.
* #k: Significant at 5% and 1% levels, respectively.
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Table 4. Effect of harvesting time on the degree of milling whiteness of brown
rice and the percentage of green immature grains and cracked grains
and bran weight

o Harvesting time Harvesting time
Characters  Varieties (second crop) ) (first crop)
Early Optimum Late Early Optimum Late

Toyonishiki 16.10° 17.90°  19.30* 18.30° 19.70°  22.20°

Degree of Tainung 67 18.20° 20.90*  21.20* 21.10° 22.20°  24.00*
milling Tainung 70 18.00°  19.70° 20.70" 18.20°  20.00° 21.80*
whiteness of Tainan 9 19.20° 20.60° 21.50* 20.00° 21.10°  22.20*
brown rice Taichung 189 20.00°  20.80° 21.50° 20.10°  21.40° 23.30*
Mean 18.30 20.00 20.80 19.50 20.90 22.70
Toyonishiki 13.63* 7.81° 0.70° 16.39* 6.59° 0.75°

% Green  Tainung 67 15.09* 8.26°  2.12° 19.67* 7.11°  1.51°
immature Tainung 70 11.88* 5.47°  1.50° 12.13* 6.34°  0.36°
grains Tainan 9 12,29* 5.82° 2.80° 14.77* 5.81° 1.23°
" Taichung 189  12.61°  7.13°  3.34°  14.22*  8.12°  3.40°

Mean 13.10 6.90 2.09 15.44 6.79 1.45
Toyonishiki 0.12° 2.02° 8.44* 0.79° 1.87° 4.46°

Tainung 67 7.08° 12.60°  29.30* 5.98° 9.44° 15.80°

% Cracked Tainung 70 2.22° 12.96° 16.19* 2.55° 9.08° 11.00°
grains Tainan 9 5.97° 7.98° 11.75* 4.41° 8.11° 12.30*
Taichung 189 6.12° 13.13°>  16.08° 3.36° 7.00° 12.60*

Mean 4.30 9.74 16.35 3.42 7.10 11.23

Toyonishiki 8.40° 8.16*" 7.95° 8.70* 8.10° 7.80°

Tainung 67 8.69* 8.19° 7.85° 8.80" .8.40° 7.66°

% Bran Tainung 70 8.81* 8.61*" 8.36° 8.90° 8.0’ 8.15°
weight Tainan 9 8.57* 8.48** 8.11° 8.60" 8.30° 8.00"
Taichung 189 8.87" 8.41°  7.68° 8.50® 8.30*  7.60°

Mean 8.67 8.35 7.99 8.70 8.26 7.84

Values within the row followed by the same letter are not significantly differ-
ent at 5% level by Duncan’s multiple range test.
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Table 5. Effect of harvesting time on theorical percentage of embryo-intact
grains at 27 degree of milling whiteness

Harvesting time Harvesting time

Varieties (second crop) (second crop)

Early Optimum Late Early Optimum Late
Toyonishiki 62.2° 70.2* 66.0° 52.0" 64.1° 50.7°
Tainung 67 62.3*° 64.2* 59.0° 64.0° 72.8° 71.0*
Tainung 70 42.0° 49.0* 47.1° 50.0° 49.9° 56.1%
Tainan 9 48.3° 54.1* 49.7° 43.0° 56.0° 62.6°
Taichung 189 56.9° 66.0° 63.4* 54.0° 60.0° 52.6°
Mean 54.3 60.7 57.0 52.6 60.6 58.6

Values within the row followed by the same letter are not significantly
different at 5% level by Duncan’s multiple range test.
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Table 6. Effect of moisture content on the degree of milling whiteness and
the percentage of embryo-intact grains at different milling time

o . Moisture content Moisture content
Characters Milling time ) (2nd crop) (st crop)

12% 14% 16% 12% 14% 16%

Degree of 4” 22.8° 24.2° 25.5" 23.1° 24.8° 25.9*

milling 6” 24.8° 27.3° 29.4* 25.1° 27.5° 29.1*
whiteness 8” 26.8¢ 29.5° 31.8* 28.1°¢ 30.9° 32.8*
% Embryo 47 86.0* 75.2° 60.6° 87.0"° 78.3° 64.8°
intact 6” 75.3* 61.9° 42.0° 79.0° 61.2° 43.2°
grains 8” 66.6* 48.8"° 31.5° 64.2* 46.0° 35.0°

Values within the row followed by the same letter are not significantly
different at 5% level by Duncan’s multiple range test.
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Table 7. Effect of moisture content on theorical percentage of embryo-intact
grains at 27 degree milling whiteness

Moisture content (2nd crop) Moisture content (Ist crop)

Varieties

12% 14% 16% 12% 14% 16%
Toyonishiki 73.0° 70.2° 57.0° 68.2* 64.1° 50.0°
Tainung 67 66.8* 64.2" 57.3" 75.0* 72.8° 58.0°
Tainung 70 57.0° 49.0° 37.0° 67.5* 49.9° 44.0°
Tainan 9 62.0° 54.1° 34.0° 71.0* 56.0° 51.3°
Taichung 189 72.0* 66.0" 55.0° 65.6* 60.0° 49.0°
Mean 66.2 60.7 46.6 69.5 60.6 50.5

Values within the row followed by the same letter are not significantly
different at 5% level by Duncan’s multiple range test.
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Studies on the Quality of Embryoed Rice

I. Effect of Grain Characters, Harvesting Time and Moisture

Content on the Quality of Embryoed Rice'

M. C. Hong and S. Song

Taichung District Agricultural Improvement Station

ABSTRACT

The present experiment was conducted to find out the factors influencing
the quality of embryoed rice. The results of the experiments conducted in
1986-1987 showed that the percentage of embryo-intact grains after the mil-
ling was greatly influenced by grain shape. A negative correlation was observed
between the percentage of embryo-intact grains after milling and length of
grains. On the hand, a possitive correlation was observed between the percen-
tage of embryo-intact grains and thickness and width of grains. A variety
which is characterized by its shorter, wider and thicker grains is considered
to be suitable to process “embryoed rice”. Using McGill No. 2 miller at 6 and
8 second time is considered to be a good way for testing the percentage of
embryo-intact grains for breeding materials.

Harvesting time is another factor influencing the quality of embryoed rice.
More green immature grains will be produced as the result of early harvesting
while late harvesting will result in producing more cracked grains. It is reco-
mmended that rice should be harvested at the optimum time at 25% of grain
moisture content. When moisture content of grains is higher, the removal of
rice bran as well as embryo by the rice mill js easier. The lower the moisture
content of grain the more difficult to increase the whiteness of milled rice
and difficult to remove the bran. However, at 27 degree of whiteness, the
percentage of embryo-intact grains appeared to be higher. It is therefore
infered that the decrease of grain moisture content is crucial to increase the
rate of embryo-intact grains during the course of milling.

1.Contribution No. 0162 of Taichung DAIS.



