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ABSTRACT This study was conducted to provide the
fundamental data based on the analysis of phsyco-chemical
characteristics of domestic aroma rice and foreign aroma
rice for breeding of aroma rice. The average amylose con-
tent of domestic aroma rice and widely cultured domestic
traditional rice were 18.1% and 19.0% respectively. The
Indica and the Japonica types were 25.6% and 25.0%. In
the domestic rice of Tongil and Japonica type, the average
protein content were 7.6% and 6.4% respectively. And the
average protein content of foreign Indica and Japonica type
were 7.6% and 7.0% respectively. And the average protein
content of widely cultured domestic traditional rice was
5.6%. The Japonica type of rice shown a low protein con-
tent compared with Indica type of rice, and the foreign
Indica types of rice exhibited a wide range of protein con-
tents. The average alkali digestive value (ADV) of Tongil
type of the domestic aroma rice was about 5.0 and the value
of Japonica type was about 6.0. The average ADV of foreign
Indica and Japonica type were 4.3 and 5.1 respectively.
Also the average ADV of widely cultured domestic aroma
rice was about 6.0. The foreign aroma rice were distributed
a variable range of ADV value and lower than the both do-
mestic aroma rice and widely cultivated domestic rice. In the
whole aspect of the amylogram, the highest viscosity, the
lowest viscosity and the last viscosity of the total resources,
in domestic aroma rice were clearly lower with the next
order, Japonica type of foreign aroma rice, Indica type of
foreign aroma rice, Japonica type of domestic aroma rice,
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widely cultured domestic traditional rice, and Tongil type
of domestic aroma rice. It shown the difference aspect of
amylograms according to the eco-type of the domestic and
foreign aroma and the general rice, and it was distinguishable
in difference of the aspect of the amylogram of the endo-
sperm of rice as non-glutinous rice, waxy rice, and middle-
waxy Trice.

Keywords : aromatic rice, amylose content, protein content,
ADV, RVA
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Table 1. List of domestic breeding and foreign breeding aroma rice and widely cultured domestic rice varieties.

Accession IT . . Accession IT .. ..
Number Number' Varieties Orgmn Number  Numbera Varteties Origin
WARO1 900526 Hyanggaengdo Chaina WAR41 005502 Noinjo Korea
WARO2 K037322 Muhyang99-8 Chaina WAR42 005681 Dadajo Korea
WARO3 K037323 Jahyangna861 Chaina WARA43 005931 Donnado Korea
WARO04 210864 Daebunhyangdo?2 Japan WAR44 006182 Nagdongbeo Korea
WARGOS5 900724 Hyangdo Japan WARA45 006973 Paldal Korea
WARO06 213081 Iranbeopshi Iran WAR46 008927 Tongil Korea
WARO07 003406 Iranbeopshi Iran WAR47 157335 Koshihikari Japan
WAROS 003410 Iranbeopshi Iran WARA4SE 174759 Dongjinbeo Korea
WARO9 207665 Basmati 370 Pakistan WAR49 191781 Ilpumbeo Korea
WARIO KO037775 Jasmine 85 USA WARSI 212508 Nampengbeo Korea
WARLI KO037773 Dellmont USA WARS2 212522  Shindongjinbeo Korea
WARI12 000895 Aroma USA WARS3 212532 Dongjin 1 ho Korea
WARI13 215237 Ds20 Vietnam WARS54 213235 Joonambeo Korea
WARI14 K016876 415 X Ir352 Vietnam WARS7 010205 AZUCENA Philippines
WARIS 177080 Shiyayuuine Japan WARSS 212959 KINANDANG PAT Philippines
WARI16 192023 Hyangmibeo 1 ho Korea WARS59 000347 Binicol Philippines
WARI17 191971 Hyangnambeo Korea WARG60 009882 Milfor 6 Philippines
WARI1S 191962 Hyangmibeo 2 ho Korea WARG66 155923 Basmati 5836 Pakistan
WARI9 203705 Arahyangchal Korea WAR67 155925 Basmati 5854 Pakistan
WAR20 196276 Mihayangbeo Korea WARG6S 155927 Basmati 5875 Pakistan
WAR21 043511 A-2, 9/3 Butan WARG6G9 155929 Basmati 6113 Pakistan
WAR22 113892 A-3, Choh Chang Butan WAR74 - Kung-ShanWu-Shen-Ken Taiwan
WAR23 102310 Seratus Malam India WART75 143478 lari 7447 India
WAR24 207636 Goolarath Austraha WART6 - Masino Basmati Nepal
WAR25 122941 [r841-85-1-1-2 Philippines = WAR77 - Inaguhu Philippines
WARZ26 165761 Daw Dam Thailand WARE1  K056304 Basmati 1 Pakistan
WAR27 009496 Seratus Malam Malreisya ~ WARS2 155906 Basmati 213 C Pakistan
WAR28 136185 TALLI Nepal WARS3 155910 Basmati 372 Pakistan
WAR29 074744 05-1rri-M-46 Philippines @ WAR84  K056308 Chahora 144 Pakistan
WAR30 155899 Basmati 107 Philippines =~ WARSS 123302  Dinorado Philippines
WAR31 155915  Basmati 405 Philippines ~WAR86 K056366 Domsiah Iran
WAR32 155924 Basmati 5853 Philippines ~ WARRK7 - Mulai Iran
WAR33 155926 Basmati 5874 Philippines = WARRSS - Tareme [ran
WAR34 155930 Basmat1 6129 Philippines ~ WARS9 - Uprb28 India
WAR35 155932 Basmati 6311 Philippines =~ WAR92 - Basmati Dhariwal India
WAR36 155933 Basmati 6313 Philippines = WAR9%4 - Pakistani Fine Pakistan
WAR37 155934 Basmati 6141 Philippines ~ WARO96 - Flores Philippines
WAR38 K046513 Gerdeh Philippines =~ WAR97 - Rasomotrafotsy Madagascar
WAR39 005260 Poongwoog Korea WAR98 - Basmati Dhan Nepal
WAR40 005318 Palgoyng Korea

", Korean Genebank’s Identity Number (K-, Temporary IT Number).

-; It 1s not allowed the Korean Genebank’s Temporary Identity Number.



206 CHX|(KOREAN J. CROP SCI.), 53(2), 2008
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Table 2. Amylose content, protein content, and alkali digestive value (ADV) of domestic and foreign aroma rice and widely

Ecotype Seedling Number Amylose (%) Protein (%) ADV (1-7)
Tongil WARI16 18.2+0.22 7.4£0.10 4.84+0.45

, WARIS 18.54+0.09 7.8+£0.04 5.84+0.45
a?oomn;esgge WAR17 17.4+0.14 5.8+0.06 6.00.00
Japonica WARI19 8.5+0.16 6.5+0.05 5.5+0.00
WAR20 18.540.09 6.9+0.05 7.04+0.00

WAROI1 22.6+0.19 7.6+0.05 2,0+0.00

WARO0S 23.4+0.15 8.7+0.06 6.0+0.00

WARO06 20.3+0.14 9.3+0.09 2.4+0.55

WAROQ7 20.7+0.15 9.240.11 3.2+0.45

WAROSR 21.54+0.17 9.3+0.15 4.2+0.45

WARO09 21.440.14 7.7+£0.06 5.0£0.00

WARI10 18.240.15 4.6+£0.15 6.0+£0.00

WARI11 19.7+0.11 7.0+0.08 2.4+0.55

WARI12 21.5+£0.14 4.6+£0.04 2.0+0.00

WARI13 18.9+0.13 7.0+0.04 6.0+0.00

WAR23 27.4+0.10 8.1£0.05 7.0+0.00

WAR24 18.1+0.13 7.4+0.11 2.2+0.45

WAR25 17.9+0.04 6.7+0.08 6.4+0.55

WAR27 24.6+0.07 7.440.08 2.2+0.45

WAR28 24 .8+0.04 7.5+£0.04 3.0+£0.00

WAR29 26.1£0.07 7.1+0.04 3.4+0.55

WAR30 21.1+0.08 8.8+0.04 5.240.45

WAR31 22.5+0.11 8.4+0.05 5.2+0.45

WAR32 22.5+0.09 6.6+0.07 5.240.45

Foreign Idica WAR33 22.8+0.08 7.6£0.07 5.2+0.45
aroma rice WAR34 22.8+0.05 7.4+0.05 5.0£0.00
WAR3S5 22.0+£0.08 7.2+0.18 5.0+0.00

WAR36 22.6+0.08 6.6+0.05 5.0£0.00

WAR37 21.0+0.03 8.0+£0.14 6.0+0.00

WAR38 16.440.03 8.7+0.04 4.8+0.45

WARS7 23.3+0.02 7.2+0.05 5.0+0.00

WARS59 24.5+0.02 7.6+0.13 5.0+0.00

WARG60 24.6+£0.02 7.9+0.04 6.0+£0.00

WARG66 24.3+£0.00 6.8+0.03 3.8+0.45

WARG67 23.6+0.03 8.0+0.04 5.0£0.00

WARG68 21.6+£0.03 8.8+0.04 5.2+0.45

WARSg4 24.4+0.00 8.4+0.04 4.0+0.00

WARRSS 25.7+0.02 7.44+0.03 4.0+0.00

WARS6 26.0+£0.02 7.6+0.03 2.6+0.55

WARRS7 23.2+0.02 6.4+0.06 2.8+0.45

WARRS&S 26.2+0.03 8.6+0.12 3.6+0.55

WARR9 26.5+0.02 9.0+0.03 3.6+0.55

WAR92 27.2+0.04 8.4+0.04 3.2+0.45

WAR94 23.440.04 8.4+0.06 4.04+0.00

WAR9S& 25.8+0.04 7.24+0.10 3.44+0.55




208

Table 2. Continued.
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Ecotype Seedling Number Amylose (%) Protein (%) ADV (1-7)
WARO02 18.54+0.15 5.8+0.05 6.0+0.00
WARO3 8.9+0.17 6.4+0.06 4.8+0.45
WARO4 18.4+0.13 6.0+0.05 6.0+0.00
WARI14 9.3+£0.19 7.1+£0.06 5.0+0.00
WARI15 16.7+0.14 7.8+0.04 6.0+0.00
WAR21 8.5+£0.14 7.94+0.08 5.8+0.45
Foreign | WAR22 9.0+0.18 7.1+0.06 5.0+0.00
aroma Tice Japonica WAR26 9.2+0.11 6.8+£0.04 5.0+0.00
WARSS 24.7+0.02 4.5+0.03 5.0+0.00
WAR74 22.0+0.03 8.3+0.06 7.0+0.00
WAR75 8.84+0.03 8.1+0.04 4.2+0.45
WART76 26.3+£0.09 7.84+0.12 3.4+0.55
WART77 24.2+0.02 7.7£0.06 5.0+0.00
WAR96 21.5+0.02 6.3+0.07 5.0£0.00
WAR97 23.44+0.00 6.9+0.04 3.8+0.45
WAR39 17.0£0.09 6.0+0.13 6.2+0.45
WAR40 17.6+0.09 5.4+0.14 6.0+0.00
WAR41 21.0+0.04 6.2+0.15 6.0+0.00
WAR42 19.440.02 5.91£0.06 6.0+0.00
WAR43 19.3+0.03 5.4+0.06 6.0+0.00
WAR44 16.6+0.04 6.2+0.09 6.0+0.00
Widely cultivated | WAR4S 17.3+0.03 6.5+0.04 6.0+0.00
domestic rice Japonica WAR46 21.840.03 7.4+0.10 6.0+0.00
WAR47 17.7+0.03 4.1+0.04 6.0+0.00
WAR48 20.7+0.03 5.5+0.06 6.0+0.00
WAR49 18.8+0.03 3.8+0.05 6.0+0.00
WARSI1 19.440.02 6.1+0.05 6.0+0.00
‘WARS2 18.8+0.03 5.5+0.04 6.0+0.00
WARS53 19.020.03 6.0+0.04 6.0+0.00
WARS54 20.3+0.00 4.4+0.46 6.0+0.00
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Table 3. Amylogram characteristics of domestic and foreign aroma rice and widely cultured domestic rice varieties.
Ecotype Seedling  Pasting Peak Viscosity (RVU)
Number temp. (C) Time Peak Hot Cool Breakdown Setback Consistency
Tongil WARI16 70.5+£0.00 5.6£0.04 413.0£7.23 176.6x8.57 299.0+10.89 236.8+1.64 -114.4+£3.81 122.44+2.34
Domestic WARIE 71.740.54  5.5+0.04 447.7£2.68 168.6x1.86 272.44£3.33 279.0£1.06 -1752+1.75 103.7£1.59
aroma - WARI17 70.5£0.03 5.7£0.04 352.6£1.36 16454229 295.6+£2.32 188.0+1.63 -57.0+£1.45 131.0+0.26
MCC  Japonica WARIO 66.3£027  3.1£0.02  170.3+2.95  44.8+3.62  64.5£3.36 12544096 -1057+1.03  19.7+0.44
WAR20 69.5+£0.56 5.9+0.00 301.544.58 164.5:496 310.6£5.60 137.0+£1.40 9.0+£2.77  146.0+1.32
WARO1I 77.6£0.45 5.8+0.04 327.7£3.04 217.4+328 422.0£9.33 110.3+2.77 94.3+6.25 204.6+7.76
WAROS  76.5+£5.00 6.0£0.02 280.1+4.43  187.7+4.09  362.8+5.51 92.3+1.53 82.7£3.29 175.0£1.56
WARO06 79.1:0.45 5.9+0.06 276.3£3.25 145.3+4.79 349.1+4.16 131.0+1.51 72.7£5.16  203.8+3.67
WARO7 77.840.54 5.820.02 276.0+4.39  155.1£3.87 369.7+6.97 120.8£1.25 93.7+4.66  214.6+3.81
WARO8 74.7+0.24  5.6+0.04 2158+4.40 106.6£592 257.7£9.07 109.2+0.25 4194593  151.1£3.90
WAR0Y 87.0+0.02 6.0£0.04 255.5+2.49 161.1£6.64 413.7£15.81 943434 158.2+13.66 252.6£9.90
WARI10 71.3+£0.78 5.8+0.04 333.8+1.87 153.9+3.38 302.3+2.68 179.9+1.63 -31.5+1.32  148.3+1.97
WARI11 77.6£0.03 5.440.02 30534221 134.3+1.72 304.244.95 170.9+0.94 -11.3+£2.76  169.8+3.31
Foreign WARI2 80.2+0.33 59+£0.00 385.6£1.28 215.0£1.97 427.544.73 170.6+£1.51 41.8€5.28 212.5£3.97
aroma  Indica WARI13 83.1+£0.06 5.7+£0.08 307.8+2.77 143.1+4.91 279.9+5.89 164.7+4.38 -27.945.08  136.8+1.02
rice WAR23 80.24521  6.0£0.02 339.843.96 203.2422.47 432.2+40.09 136.6+16.63  92.4+3.44  229.0+17.64
WAR24 80.8+0.42 5.6£0.06 372.3+£3.47 154.84849 279.4+11.17 217.535.49 -92.9+8.35  124.6+2.77
WAR25 76.1£3.94 5.7+0.04 368.1x1.79  151.1£2.49 271.8+2.58 217.0+3.10 -96.3+3.32  120.6+0.38
WAR27 77.1£0.54 5.5+0.02 329.0£3.74 1529+2.60 307.0+4.17 176.0%1.35 -21.9+1.23  154.1+1.89
WAR28 78.0£0.25 5.440.02 188.2+2.56 90.7£2.07  245.5%£1.15 97.5+4.91] 5724145 154.840.94
WAR29 76.5£0.31 5.6£0.04 248.6+2.77 112.7+4.53  296.2+3.92  135.8+1.82 476.7+1.32  183.5+0.68
WAR30 78.3+£3.93 5.8+0.04 2364+7.20 133.2+£7.40 328.1+12.43 103.2+2.18 917.0£5.23 194.9+5.04
WAR31 79.7£2.88 5.8+0.02 236.4+040 130.742.10  301.5£2.62 105.7£1.75 65.1£2.23  170.8+1.88
WAR32 78.7£3.38  5.6+£0.07 249.0+15.27 133.2+11.22 321.5£20.66 115.8+4.17 72.4+£5.35 188.3£9.48
WAR33 86.2+0.45 5.7+0.02 192.3+4.15  109.6£3.24  281.7+5.24 82.7+2.28 39.3+1.74 172.0+£2.28
WAR34 7344026 5.6+0.02 206.744.75 104.6+4.57 257.8+5.85 102.1+0.38 51.1£1.15 153.2+1.24
WAR35 82.5+3.62 6.1+0.02 269.5+0.51 167.8+1.12  385.8+1.44 101.6+0.73 116.3£1.07 218.0£1.41
WAR36 78.4+3.84 59+0.04 256.0£20.56 143.4+12.89 337.1£24.65 112.5+8.74 81.1£6.38  193.6+11.88
WAR37 81.6+4.81 6.0+£0.04 252.1£1.30 149.0£1.60 349.9+£1.71 103.1+1.48 97.7£1.95  200.8+0.72
WAR38 73.1£0.23  6.3£0.04 337.2+8.53  236.6+2.91 422.7+44.78 100.6x6.37 85.5£3.92  186.1+2.54
WARS7  752+0.02 5.7+0.00 299.0+1.77 165.8£1.60 343.6+£3.61 133.2+0.96 44.5+2.18 177.8+£2.46
WARS9  81.2+2.62 5.7+0.02 21291289 117.3+2.89  299.5+5.04 95.6+0.82 86.5+2.59  182.1+2.30
WAR60 73.2+0.25 5.6x0.02 308.3+1.41 168.6£2.41 356.5+2.16 139.6+1.17 48.2+1.67 187.9+2.42
WAR66 854+0.04 5.8+0.02 246.2+1.23  135.3+0.81 346.6+£2.62 110.9+£1.04 100.4£2.20 211.3=1.34
Indica WAR67 77.843.41 5.8+0.02 237.5£2.99 139.042.43  323.7+5.17 08.5+£1.26 86.2+5.32 184.7+4.58
WARG68  73.5+0.03 5.740.04 248.6+0.00 138.2+0.00 307.9+0.00  110.4+0.00 59.3£0.00  169.7£0.00
WARS84 80.0+£3.18 5.9+0.02 237.1+4.67 147.4+539  327.2+7.48 89.7+0.63 90.1+2.71  179.842.78
WARS8S5 74.7£0.58 5.940.00 2863343 164.8%4.19 359.8+6.00 121.5+1.62 73.4+4.98 194.9+3.14
WARB6 78.9:027 58+0.02 308.6x1.23 163.442.51 367.2+2.40 145.1x1.35 58.5+1.20  203.7£1.06
WARS87 79.2£0.03  5.9+0.00 301.5£0.97 161.5+£0.99 368.7£3.40 139.9x0.39 67.2+2.77 207.242.27
WARSB8 7521046 5.9+0.04 279.8+42.53 161.8+2.02  368.0+£2.45 118.0+0.79 88.1+0.69  206.2+1.50
WARS89 77.4+0.55 55+0.00 212.5£347 114.5+3.64 319.7£8.10 98.0+0.16 107.2+5.25  205.2+5.13
WAR92 78.1£0.28 5.6+0.02 204.7+3.22 108.9+£2.05  275.5+1.22 05.7+1.38 70.7£2.11  166.5+0.84
WAR94 75.6£0.26 5.9£0.06 2884%1.15 146.1+4.37 318.745.24 142.2+3.16 30.3+4.10  172.5£1.72
WAR98  76.6£0.70 5.7+0.04 264.1+2.23  136.2+£1.96  327.74£5.09  127.9+0.38 63.5£2.94 191.5£3.15
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Table 3. Continued.

SHEX](KOREAN J. CROP SCI.), 53(2), 2008

Ecotype Seedling  Pasting Peak | Viscosity (RVU) -

Number temp. (C) Time Peak Hot Cool Breakdown Setback Consistency

WAR02  70.0£0.92 5.6+0.02 227.3+4.03 116.6+3.88 249.4+6.38  110.6+0.41  22.1+2.38 132.742.70

WARO03  68.3+£0.27 3.1+0.00 1553297 4244230  60.6+2.76  112.9+0.80  -94.6+0.00 181.7+0.38

WARO4 86.3£0.46 5.9+0.08 244.842.86 148.1£2.95 311.3+335  96.64222  66.5£3.80 163.2+1.72

WARI14 67.7£029  3.3+0.00 268.0+3.25  95.8+0.91 128.9+1.72 17224235 -139.1+1.56  33.0+0.96

WARIS  72.0+0.52 5.940.12 401.3+0.62 219.6+9.53 331.4+15.53 181.745.14  -69.9£9.46 111.746.46

WAR21  66.9+0.26  3.0£0.02 145.5+21.17 24.144.71 406.747.27  121.4+16.38 -104.9+13.92 16.5+2.41

Foreign WAR22 67.3+0.48 3.140.00 139.9+3.51 373.3#27.20 563.7426.26 1025.7+13.59 -83.5+1.94  19.0+0.58
aroma Japonica WAR26 68.6+0.24 3.1+0.00 114.9+0.89 27.2+0.47 43.9+0.43 87.6£0.87  -71.0£0.76 16.6+0.15
rice WARS8 7924430  5.8+0.12 248.9+52.58 138.2+2.53 286.6+48.51 110.7£27.17 37.7+4.93 148.4+22.94
WAR74 8594022 6.0£0.00 254.7+0.15 146.5£1.15 327.8¢1.51  1082+1.09  73.1x1.36 181.3x0.36

WAR75 744002 3.940.00 178.0+1.74  78.3+1.85 104.9+1.77  99.7+0.41  -73.1£0.10  26.5+0.57

WAR76 784+0.03 574020 2262+1.55 118.1£1.73 3113+396 108.1+039  85.042.67 193.142.38

WAR77  72.6+£0.25 5.6£0.00 313.4+3.65 159.4+2.53  330.841.61  154.0+1.02  17.4+2.71 171.4£1.85

WAR96  74.9+025  57+0.02 232.3+2.44  132.742.63 300.4+2.16  99.57+0.21  68.1+0.64 167.7+0.99

WAR97  752+0.02 5.8+0.06 344.9+0.99 172.4+1.77 348.1+2.71  172.5+2.33 3242.55  175.7+2.37

WAR39  70.8+0.71  5.9+0.04 323.1+37.58 155.1+13.4 296.6420.99 168.0+24.30 -26.5£17.7 141.5+7.64

WAR40  69.54029  5.9+£0.07 339.5+2.57 171.747.31 313.9413.16 167.8+5.03  -25.6+10.74 142.2+5.82

WAR41  70.5£0.02 59+0.04 315.8t1.84 167.1#6.61 307.6+8.39  148.7+5.13 -8.240.67 140.4+1.79

WAR42 71.6£026 59+0.02 326.4+0.77 159.1£1.40 293.542.49  167.3£1.90  -32.943.06 134.4+1.12

WAR43  71.740.53  5.7£0.04 323.2+10.5 160.3£7.55 287.9+934  162.8+3.47  -352+1.82 127.5+1.81

WAR44  71.3+£0.04 58+0.04 346.5+£3.29 147.9+3.93 270.5+4.62  198.5+0.75  -76.0£1.47 122.5+0.64

Widely WAR45  72.1£0.04 5.7£0.04 344.7+1.43 164.5£525 286.6£6.54 18024423  -58.1+5.49 122.1+1.35
gg;‘i‘:i Japonica WAR46  71.5£0.31 5.7+0.07 362.3+1.42 175.5+526 322.9+3.88  186.7+5.08  -39.3+3.32 147.4+1.81
rice WAR47  70.7£0.41  5.5£0.04 401.4+3.81 180.111.00 287.9+12.94 2212+7.36 -113.449.15 107.7+3.47
WAR48  69.840.51  6.0£0.06 317.5£1.72 12224476 238.9+4.63  195.2+3.13  -78.5+2.82 116.7+1.58

WAR49  69.8£0.94  6.0£0.02 339.141.45 190.4+6.42  330.0+5.83  148.7+5.20 9.1£4.93  139.6x1.74

WARS1  70.6£0.02  5.6+0.02 320.843.92 171.9+5.96 316.5+7.11  148.9+2.97 -43+4.68 144.5+1.77

WARS2  68.7+0.25 5.9+0.04 334.8+3.48 14794330 267.143.47 186.9+1.27  -67.7t1.23 119.1+0.88

WARS3  70.5£0.02 5.7+0.04 3753+2.61 174.5+5.97 314.7+7.34  200.8+6.84  -60.6£7.96 140.2+1.51

WARS54  68.7£023  5.6+0.00 360.6+2.02 167.6+5.25 294.446.37 192.9+3.86  -66.1£5.06 126.8+1.15
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Fig. 1. Amylogram patterns of RVU value of ecotype of aroma rice (B~F) and characteristics of brown rice endosperm (G~I).
A, totally amylogram graphs of samples; B, glutinous and aromatic rice of foreign indica type; C, glutinous and aromatic
rice of foreign japonica type; D, domestic aroma rice of tongil type; E, domestic aroma rice of japonica type; F, colored
brown rice type; G, waxy rice; H, middle waxy rice; I, widely cultured domestic rice.
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