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Screening of High—Palatability Rice Resources and Assessment of Eating Quality
Traits of Korean Landraces and Weedy Rice Germplasms

Choon-Song Kim', Hyun—Su Park?, Man-Kee Baek?, Jong-Min Jeong? Suk-Man Kim®, Seul-Gi Park?, Jung—-Pil Suh',
Keon-Mi Lee?, Chang-Min Lee?, and Young—Chan Cho"'

ABSTRACT The eating quality of rice is one of the main concerns of rice breeding programs in many countries, especially in
japonica rice cultivation areas. To select new resources with high eating quality from Korean native japonica rice, we evaluated
a total of 76 varieties, including 47 native rice resources (26 landraces + 21 weedy rice) of Korea. In this study, all eating quality
traits varied widely among the native resources, and some of the native resources revealed a high evaluation score in the
palatability, expected eating quality, and physicochemical traits among the tested whole-plant materials. From the results, we
selected two landraces (Sangdo and Waebyeo) and three weedy rice varieties (Hoengseongaengmi3, Namjejuaengmi6, and
Wandoaengmi6) as promising resources for improvement of rice eating quality. Specifically, Wandoaengmi6 presented potential
as a key breeding material for improving the eating quality of Korean rice cultivars, having the best evaluation results in
palatability score (PS 0.83) from the sensory test and glossiness value (GV 81.8) from the Toyo taste meter of cooked rice. Given
the urgent need to overcome the constraint of the narrow genetic background of Korean japonica rice, the results could be a
practical solution for exploring new opportunities for improving rice eating quality through the expansion of genetic resources.
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Table 1. Seventy-six Korean japonica rice accessions used in this study.

Origin group
(No. of germplasm)

Variety

Anjeunbaengi, Chimabyeo, Dadajo, Damageng, Damageum, Dandura, Geochanglaerael, Gudo, Guido,

Korean landrace (26)

Hwangdo, Hwangjodo, Inbujinado, Jandadaki, Jjoljangbyeo, Jojeongdo, Joseondo, Kimcheonjaeraebyeo,

Najo, Namjo, Namkangbakjo, Neujdalkbyeo, Obaegjo, Pungjo, Sangdo, Waebyeo, Yeongbkokryangdo

Boeunaengmil0, Dalseongaengmil0-2, Euiryeongaengmil-3, Eumseongaengmil6, Gachangaengmi8-2,

Geochangaengmi20-2, Gochangaengmi9, Gongjuaengmil 1-2, Goseongaengmi3, Hayangaengmi3-2,
Korean weedy rice (21) Hoengseongaengmi3, Koreal933, Maejeonaengmil7-3, Najuaengmil5, Namjejuaengmi6,

Palgeumdoaengmil9, Soonchangaengmi9, Soonchangaengmil3, Yeonggwangaengmil2,

Yeonggwangaengmil4, Wandoaengmi6

Daean, Daebo, Dobong, Gangchan, Gopum, Haiami, IImi, Ilpum, Jinheung, Jungsaenggold, Milyang95,

Korean variety (24)

Nongbaeg, Odae, Palgong, Pungmi, Samjiyeon4, Samkwang, Samnam, Sindongjin, Sukwang,

Suweon527, Suweon529, Suweon530, Unkwang

Japanese variety (5)

Akidagomachi, Chucheong, Hitomebore, Koshihikari, Nipponbare

Tokyo, Japan)& o] &-ato] wju|o] -du] &< ZAalT).
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Table 2. Markers used in this study for the evaluation of rice eating quality.

Primer sequence

Marker Type Chr”

forward (57-3%)

reverse (57-37)

A7 STS 12 TGCCTCGCACCAGAAATAG TGCCTCGCACCATGAG

Bl STS 11 GTTTCGCTCCTACAGTAATTAAGGG GTTTCGCTCCCATGCAATCT

J6 STS 11 GTCGGAGTGGTCAGACCG GTCGGAGTGGATGGAGTAGC
M2CG STS 8 ACAACGCCTCCGATGA ACAACGCCTCCGACAACAAGAT
M1 STS 6 GTCCACTGTGACCACAACAT GTCCACTGTGGGGATTGTTC

P5 STS 10 ACAACGGTCCGTCCTTGCTT ACAACGGTCCAACAGATACTTTTGA
WK9 STS 9 CCCGCAGTTAGATGCACCATT CCGCAGTTAGATCAAGTGGC

E30 STS 1 TACCTGGTTGATGTATACAGATCTGGTT ATCCCTCGATCCCTCTAGCATTAT
G4 STS 1 GAGACCGATATGCGATTC GTGGTGTTTAGATCCAGAGACTTA
S3cl Indel 7 CCACTCTCATGTCCTTGAAC GCCATGACATTTGGACAT

Ams SSR 2 CTTCCAAGGACCCCATCCT CCCAACATCTCCGTCAGAAT

GPA SSR 11 AATACGCGGCCTTCTCCTAT TTGATCCGAATGGGTCAAAT

CBG SSR 10 AGCTTCCCTAATGGCTTCGT ATTTGCCAACTTTTGGATGG

’Chr: Chromosome number

M*1 2 3 4 6 6 7 8 9 10 11 12 13 14 16 16 17 18 19 20 21 22 23 24

E30

10 11 12 13 14 16 16 17 18 19 20 21 22 23 24

M 26 26 27 28 20 30 31 32 33 34 35 36 37 3B 30 40 41 42 43 44 45 46 47 48

M 26 26 27 28 20 30 31 32 33 34 36 36 37 38 39 40 41 42 43 44 46 46 47 48

M- 40 50 51 62 53 54 656 56 67T 68 59 60 61 62 63 64 66566 67 68 689 TO T1 72

E30

H:49505152535455565?58598061 62 63 64 65 66 67 68 69 70 T1 T2

Fa

Fig. 1. PCR bands of the E30 and P5 DNA markers (known to increase eating quality) of Korean japonica rice accessions.
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Table 3. Agronomic and yield potential traits in origin groups of 76 Korean japonica rice accessions.
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Korean landrace

Korean weedy rice

Korean variety

Japanese variety

Traits

Mean Range Mean Range Mean Range Mean Range
DSH (days)” 110° 97~121 110° 103~117 103° 90~111 102° 96~109
CL (cm) 108.9°  74.7~139.5 105.0°  81.4~134.6 782°  69.4-99.5 86.2°  80.9~94.8
PL (cm) 22.2° 16.6~28.3 21.9° 19.2~25.0 211" 18.6~23.0 19.8°  18.6~20.4
NP (ea) 11° 8~14 11° 8~14 11° 8~13 12 10~14
NSP (ea) 125° 89~189 129° 94~215 125° 91~162 101° 85~119
GFR (%) 89.3° 63.6~97.3 90.5*  66.4~97.8 922*  81.9-97.8 93.6"°  90.8~95.6
GW (g) 225" 17.4~26.8 21.1° 17.4-24.6 233" 20.2~29.0 226  21.6~232
HRR (%) 88.9° 64.6~96.7 91.7°  70.1~98.0 92.9°  69.2~98.7 97.8*  97.0~98.6
Milled rice Yield (kg/10a)  539® 429~715 544 370~748 596 418~767 522" 465~572

’ DSH, Days from seeding to heading; CL, Culm length; PL, Panicle length; NP, No. of panicles per hill; NSP, No. of spikelets

per panicle; GFR, Grain-filling ratio; GW, 1000 grain weight of brown rice; HRR, Head rice ratio.

Means with the same letter in a row are not significantly different at the 5% level (p<0.05).
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Table 4. Characteristics related to eating quality by origin groups of 76 Korean japonica rice accessions.

Korean landrace

Korean weedy rice

Korean variety Japanese variety

Traits

Mean Range Mean Range Mean Range Mean Range
GV’ 64.1° 51.7~75.2 64.7° 51.9~81.8 66.3° 51.9~78.1 71.8° 66.5~76.4
EEQ 822"  41.2~116.8 74.8°  40.7~114.2 95.5°  66.9~123.3 97.2°  75.3~121.6
PC (%) 6.5 5.3~7.9 6.7a 5.6~8.0 6.4 5.6~7.2 6.3 5.9-6.6
AC (%) 19.3" 17.0~23.5 18.7% 16.9~20.2 18.3° 16.9~20.8 18.3° 17.1~19.0
PV (RVU) 212° 168~245 220" 181~282 227° 181~293 240° 199~262
HPV (RVU) 118° 92~154 117° 85~193 119° 89~164 120° 88~140
CPV (RVU) 239° 196~288 236 192~364 225° 182~280 227° 201~246
BD (RVU) 94¢ 74~115 103° 72~146 109° 67~164 120° 96~137
SB (RVU) 28° -3~54 16° -41~83 2° -85~42 -13¢ -35~16

’ GV, Glossiness value from the Toyo taste meter; EEQ, Expected eating quality; PC, Protein content; AC, Amylose content;
PV, Peak viscosity; HPV, Hot-paste viscosity; CPV, Cool-paste viscosity; BD, Breakdown; SB, Setback.
Means with the same letter in a row are not significantly different at the 5% level (p<0.05).

Table 5. Palatability evaluation score from the sensory test by origin groups of 76 Korean japonica rice accessions.

Korean landrace

Korean weedy rice

Korean variety Japanese variety

Traits
Mean Range Mean Range Mean Range Mean Range

Glossiness -0.08"  -1.17~0.67 0.03*  -1.20~0.67 -0.04*  -1.00~0.80 -0.08*  -0.67~0.50
Smell -0.06°  -0.67~0.33 -0.06*  -1.17~0.33 -0.01*  -0.80~0.60 0.00° 0.00~0.00
Stickiness -0.15*  -1.00~0.57 -0.12*  -1.40~0.60 -0.12*  -0.83~0.60 -0.03*  -0.33~0.17
Hardness -0.02*  -1.00~0.83 0.00°  -1.33~0.60 0.03*  -1.17~1.00 0.13*  -0.17~0.33
Taste 0.04°  -0.83~0.67 0.10®  -1.00~0.80 0.00°  -0.80~0.80 0.24° 0.00~0.57
Overall evaluation -0.05°  -1.00~0.67 -0.02°  -1.50~1.00 -0.05°  -1.00~0.80 022°  -0.17~0.57

Means with the same letter in a row are not significantly different at the 5% level (p<0.05).
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of 76 Korean japonica rice accessions.

Traits ~ PS” GV EEQ PC AC HRR PV HPV CPV BD
GV 0.531"" -

EEQ  0.007™ 0.136" -

PC -0.376""  -0.388""  -0.152 -

AC 0.349™ 0245 -0.167 -0.163" -

HRR 0300”0287  -0.010™  -0.145" 04117 -

PV -0.034" 0.040™ 0.090" 0.076™  -0.441""  0.107™ -

HPV  0.011™  -0.022™ 0.003"™ 0.134° -0.056™ 0.051™ 0.664™" -

CPV  -0.194"  -0.218""  -0.145 0.159° 0.090™  -0.054™ 0.446"™"  0.853™ -

BD  -0.056™ 0.075™ 0.117  -0.031™  -0.532""  0.127™ 0.6817"  -0.096™  -0.242"" -
SB -0.166" 20255 -0.226"7  0.094™ 0478 -0.149" -0.430™" 0276 0.616"  -0.843"

”PS, Palatability score from the sensory test; GV, Glossiness value from the Toyo taste meter; EEQ, Expected eating quality;
PC, Protein content; AC, Amylose content; HRR, Head rice ratio; PV, Peak viscosity; HPV, Hot-paste viscosity; CPV,

skkk Kok

Cool-paste viscosity; BD, Breakdown; SB, Setback; ns, not significant at the 5% level;
1%, and 5% level, respectively.

,and significant at the 0.1%,
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Fig. 2. Distribution of 76 japonica rice accessions by expected eating quality and glossiness value by the Toyo taste meter.
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Fig. 3. Correlation between the palatability score from the sensory test and the glossiness value by the Toyo taste meter of
76 Korean japonica rice accessions.

Table 7. Selection of promising resources related to the eating quality of 76 Korean japonica rice accessions.

- pC’ A RVA (RVU)

Varieties ("CA)) (%C) PV HPV CPV BD SB av FEQ s
Ilpum (check) 6.0 19.6 220.9 145.4 253.8 75.5 32.9 75.0 104.5 0.55
Hitomebore (check) 6.3 18.4 250.1 128.1 227.4 122.1 -22.7 73.0 121.6 0.54
Sangdo 6.3 18.9 223.0 1193 254.4 103.8 314 61.1 66.5 0.47
Waebyeo 5.7 20.7 220.1 120.3 237.1 99.8 17.0 73.6 102.3 0.33
Heongseongaengmi3 6.1 18.3 233.0 119.3 2242 113.7 -8.8 64.3 101.9 0.60
Namjejuaengmi6 5.8 19.4 201.9 104.8 214.1 97.2 12.2 74.9 101.6 0.27
Wandoaengmi6 5.6 19.0 254.1 139.9 263.9 114.2 9.9 81.8 40.7 0.83

’ PC, Protein content; AC, Amylose content; PV, Peak viscosity; HPV, Hot-paste viscosity; CPV, Cool-paste viscosity; BD,
Breakdown; SB, Setback; GV, Glossiness value from the Toyo taste meter; EEQ, Expected eating quality; PS, Palatability

score from the sensory test.

Table 8. Growth characteristics of promising resources related to the eating quality of 76 Korean japonica rice accessions.

Varieties HSD’ CL PL NP NSP GFR GW HRR  Milled rice yield
(days) (cm) (cm) (ea) (ea) (%) (g (%) (kg/10a)
Ilpum (check) 111 70 23 10 152 95.4 23.0 93.0 562
Hitomebore (check) 97 87 20 14 85 92.5 22.8 98.3 523
Sangdo 104 112 22 8 128 94.5 25.6 89.1 513
Waebyeo 115 97 20 11 109 96.8 23.2 90.7 528
Heongseongaengmi3 107 84 22 12 138 95.2 22.2 96.0 615
Namjejuaengmi6 111 84 19 12 100 87.8 21.4 96.3 535
Wandoaengmi6 103 111 20 10 215 93.0 18.8 97.8 567

’ HSD, Days from seeding to heading; CL, Culm length; PL, Panicle length; NP, No. of panicles per hill; NSP, No. of spikelets
per panicle; GFR, Grain-filling ratio; GW, 1000 grain weight of brown rice; HRR, Head rice ratio.
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Fig. 4. Palatability evaluation scores from the sensory tests of promising genetic resources related to the eating quality of 76

Korean japonica rice accessions.
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