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Fig. 1. Surface structure of the part of white belly in Taichung Sen 17.
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Fig. 2. surface structure of the part of non white belly in Taichung Sen 17.
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Table. 1. Rice quality of the part of white belly and the part of non white belly

) .1 Taichung Sen 17 Yoshino 1
Rice quality - - - -
white belly non white belly white belly non white belly
Amylose (%) 29.9 26.0 16.7 16.7
Crude protein (%) 8.41 7.94 9.03 8.42
Gel consistency 34 34 100 100

! Analyzed by rice quality laboratory at Taichung District Agricultural Improvement Station.
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Table 2. Grain characteristics of japonica rice

Grain Grain Grain Grain White White

.. . 1000-grain . .
Varieties or lines weight (gr) length  width thickness length x  center belly
(mm) (mm) (mm) grain width grains (%) grains (%)
1. Yoshino 26.3 7.47 3.88 2.30 29.0 0 100
2. Hwalien yu 196 23.8 7.53 3.61 2.15 27.2 0 75
3. Taichung 178 22.8 6.87 3.40 221 234 0 25
4. Taichung 67 24.9 7.02 3.67 2.23 25.8 0 25
5. Taichung 189 233 7.22 3.54 2.12 25.6 0 25
6. Hsinchu 64 23.7 7.03 3.53 2.17 24.8 0 25
7. Taichung yu 365 21.5 7.16 3.57 2.14 25.6 0 25
8. Tawyuan yu 41 242 7.20 3.42 2.14 24.6 0 25
9. Taichung 190 24.0 6.81 3.52 2.34 24.0 0 25
10. Taichung 70 23.1 7.01 3.32 221 233 0 0
11. Tainan 9 25.3 6.83 3.37 2.40 23.0 0 0
12. Kaoshiung 141 23.8 7.14 3.25 2.38 23.2 0 0
13. Tainung 68 23.9 7.35 3.32 2.13 244 0 0
14. Tayonishiki 23.1 7.51 3.03 2.12 22.8 0 0
15. Hayahikari 21.9 6.77 3.25 2.10 22.0 0 0
16. Koshihikari 243 7.32 3.08 2.20 22.5 0 0
17. Tainung 72 22.5 6.69 3.22 2.22 21.5 0 0
18. Tainung 69 26.5 7.33 3.44 2.26 25.2 0 0
19. Tainan 7 21.2 6.86 3.28 2.05 22.5 0 0
20. Kaoshiung 142 23.7 6.75 3.29 2.08 22.2 0 0
21. Tainung yu 51103 23.2 6.98 3.32 2.12 23.2 0 0
22. Taihung yu 418 23.5 6.77 3.63 2.29 24.6 0 0
23. Kaoshiung yu 1447  25.9 7.36 3.41 2.20 25.1 0 0
24. Tai ken yu 22 21.5 7.27 3.60 2.23 26.2 0 0
25. Tainung yu 51294 22.8 7.06 3.45 2.21 24.4 0 0
26. Tainung yu 50727 19.6 6.97 3.11 1.99 21.7 0 0
27. Tainung yu 52009 26.2 7.35 3.37 2.29 24.8 0 0
28. Tainan yu 222 25.8 7.01 3.50 2.26 245 0 0
29. Taichung yu 420 22.8 6.75 3.60 2.24 243 0 0
30. Kaoshiung yu 1471 25.9 7.07 3.46 2.21 24.5 0 0
31. Tainan tsao yu 68 22.4 7.79 3.46 2.35 27.0 0 0
Mean 23.7 7.10 3.42 2.20 243 0 11.29
19.6 6.69 3.03 1.99 21.5 0
Variation | | | | | 0 |

26.5 7.79 3.88 2.40 29.0 100
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Table 3. Grain characteristics of indica rice

Grain  Grain Grain Grain White White

L . 1000-grain . .
Varieties or lines weight (gr) length width thickness length x  center belly
(mm) (mm) (mm) grain width grains (%) grains (%)
1. Taichung Sen 17 32.6 8.52 3.38 2.12 28.8 0 100
2. Kaoshiung Sen yu 283 25.5 8.11 3.16 2.20 25.6 50 50
3.BG 367-2 25.5 7.82 3.12 2.10 24.4 0 100
4. Tai Sen yu 278 26.7 8.28 3.43 2.06 28.4 0 75
5. Tai Sen yu 281 26.3 8.83 3.36 2.11 29.7 0 75
6. Tai Sen yu 289 26.1 8.40 3.24 2.09 27.2 0 75
7. Tai Sen yu 255 22.0 8.28 3.34 2.10 27.7 0 50
8. Tai Sen yu 327 24.7 8.42 3.25 2.07 27.4 0 50
9. Tai Sen yu 351 24.8 8.92 2.98 1.98 26.6 0 50
10. Dee-geo-woo-gem 21.9 7.61 3.19 2.02 24.3 0 50
11. Tai Sen yu 299 24.7 8.73 3.29 1.98 28.7 0 25
12. Tai Sen yu 348 23.8 8.79 2.90 1.98 25.4 0 25
13. Milyang 82 22.7 7.85 3.04 2.03 23.9 0 25
14. IR 46 21.5 8.94 2.47 1.90 22.1 25 0
15. IR 52 23.5 9.90 2.54 1.91 25.1 25 0
16. Cisadane 23.2 8.88 2.88 1.89 25.6 25 0
17. Suweon 334 22.7 7.64 2.83 2.03 21.6 25 0
18. Lateefy 17.5 9.09 2.16 1.78 19.6 25 0
19. Tai Sen 1 24.6 8.60 2.72 2.03 23.4 0 0
20. Taichung Sen 10 24.4 8.92 2.85 1.99 25.4 0 0
21. Tainung Sen 20 19.1 8.50 2.66 1.86 22.6 0 0
22. Tai Sen yu 239 19.4 8.78 2.52 1.84 22.1 0 0
23. Tai Sen yu 264 26.0 8.53 291 1.93 24.8 0 0
24. 1R 38 22.9 9.39 2.49 1.99 234 0 0
25.1R 54 22.9 9.18 2.61 1.95 24.0 0 0
26. IR 60 19.2 8.80 293 1.78 25.8 0 0
27. Juma 57 22.5 9.53 2.77 1.96 26.4 0 0
28. Milyang 77 19.0 7.09 2.85 1.98 20.2 0 0
29. Suweon 325 24.7 8.01 3.06 2.11 24.5 0 0
30. Suweon 332 24.2 7.87 2.95 2.09 23.2 0 0
31. Suweon 333 23.6 8.22 2.98 2.09 24.5 0 0
Mean 23.5 8.53 293 2.00 24.9 5.64 24.19
19.1 7.09 2.16 1.78 19.6 0 0
Variation | | | | | | |

32.6 9.90 3.43 2.20 29.7 50 100
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Table 4. Correlations between grain weight and grain shape with grain chalkiness of rice

Grain White center White belly

Grain length Grain width
rain Ieng rain wi thickness grain (%) grain (%)

Japonica
1000-grain weight 0.27 0.32 0.56%*! - 0.19
Grain length 0.09 0.10 - 0.32
Grain width 0.34 - 0.62%*
Grain thickness - -0.004
Grain lengthxGrain width 0.63*
White center grain (%) -

Indica
1000-grain weight -0.01 0.63** 0.69** -0.16 0.63**
Grain length -0.46** -0.42%* 0.18 -0.25
Grain width 0.70** -0.35 0.72%*
Grain thickness -0.14 0.57**
Grain lengthxGrain width -0.29 0.63**
White center grain (%) -0.20

!# #* Significant at the 0.05 and 0.01 levels of probability, respectively.
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Study on the Relationship between the
Morphological Characteristics of the Grain and
Grain Chalkiness in Rice'

T. F. Lin’

ABSTRACT

Measuring the morphological grain characters of rice grain of 31 japonica and 31
indica varieties showed that one-thousand-grain-weight of rice were significantly
correlated with grain width. Therefore, it is suggested that the grain weight of a
variety could be increased by improving the grain width. However, the white belly of
rice grain had a significant positive correlation with grain width. The dehulled grain
generally showed more than 25% of white belly if the grain width were greater than
3.4 mm in japonica varieties and 3.1mm in indica varieties. The rate of white belly
and white center were markedlly higher in indica varieties than in japonica varieties
when grain width was greater than 3.1mm. The white belly and white center of rice
grain both in japonica and white center of rice grain in indica rice had no significant
correlation with grain thickness, but the white belly of indica rice grain had significant
positive correlation with grain thickness. This suggested that for the development of
high yielding and good quality of rice varieties, the grain width of. the varieties should
be less than 3.4mm in japonica varieties and less than 3.1 mm in indica varieties. In
addition, the grain thickness of the varieties should be less than 2.1mm in indica

varieties.

" Contribution No. 0163 from Taichung DAIS.
* Assistant Agronomist of Taichung DAIS.



