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Comparison of Yield and Grain Quality of Ten High Quality Rice Cultivars Grown in
Three Different Agricultural Regions of Gyeongsangbuk—do Province
Jong-Hee Shin"', Sang-Kuk Kim', and Se-Jong Kim'

ABSTRACT Rice quality should be considered as a primary consumer requirement. Regarding marketing, characteristics such
as appearance, physicochemical properties, and palatability of brand rice are of high economic importance. Therefore, this study
was conducted to select the optimal rice cultivars representing the commercial rice brands of Gyeongsangbuk-do province in
Korea. Various rice grain quality components, grain appearance, several physicochemical properties of rice grain, and texture or
palatability of cooked rice grains of ten cultivars (namely ‘top quality rice’) cultivated at three different locations, such as inland
mountainous and southern plain areas of Gyeongsangbuk-do province in 2013~2014, were evaluated, and the obtained data was
analyzed. ‘Hiami’ showed slightly higher protein contents and lower palatability of cooked rice than the other rice cultivars. Rice
production and head rice yield produced at Gumi were the highest. The protein content of milled rice produced at Andong, an
inland mountainous region, was approximately 0.3% point lower than that from other locations, whereas the amylose content of
milled rice was approximately 1% point higher than those from the other plain regions, Daegu and Gumi. We evaluated the texture,
Glossiness value determined using a Toyo teste meter and palatability of cooked rice of ten cultivars. The hardness of cooked rice
produced in Andong was slightly lower than that produced in Daegu and Gumi, and additionally, the palatability of cooked rice
produced in Andong was the best, followed by that producted in Gumi and Daegu. Considering rice yield and grain quality in the
major rice cultivation areas of Gyeongsangbuk-do province, the rice cultivars that may be suitable for each region could be
recommended mid-late maturation: “Younghojinmi’ and ‘Mipum’ in Daegu, ‘Daebo’, ‘Samgwang’, Chilbo’ and “Younghojinmi’
in Gumi, ‘Samgwang’, ‘Jinsumi’ and ‘Sukwang’ in Andong. These results obtained in this study imply that the selected cultivars
with high yield and quality could be recommended with high priority to rice farmers in the regions.

Keywords : grain quality, grain yield, mid-late maturation, milled rice quality, rice cultivar
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Table 1. General weather conditions during rice grain-filling stage in 2013~2014 in Daegu, Gumi, and Andong.

Ave. temp. ()

Sunshine duration (hr.) Precipitation (mm)

Region Mon. days n
2013~2014 Normal 2013~2014 Normal 2013~2014 Normal
Daegu Aug. Ist 10days 27.7 27.1 45.5 58.2 122.5 51.3
2nd 10days 27.6 27.3 72.3 35.1 92.5 144.4
3rd 11days 25.5 25.6 67.3 55.8 88.0 56.5
Sep. Ist 10days 23.6 24.6 66.1 57.0 7.8 40.0
2nd 10days 23.1 23.6 73.9 59.9 223 49.6
3rd 10days 21.5 20.1 61.9 50.6 73.6 11.3
Oct. Ist 10days 19.7 18.5 70.7 71.2 53.3 7.8
Average/sum 24.1 23.9 457.7 387.8 460.0 360.9
Gumi Aug. Ist 10days 26.6 26.9 49.8 57.6 142.8 50.1
2nd 10days 26.3 26.2 73.4 333 79.4 133.3
3rd 11days 24.5 24.5 66.4 51.9 77.0 62.9
Sep. Ist 10days 21.9 23.2 58.8 57.5 8.6 46.4
2nd 10days 21.5 22.0 71.2 54.4 28.8 70.3
3rd 10days 19.8 18.3 76.9 49.9 77.9 17.1
Oct. Ist 10days 17.9 16.3 62.3 67.0 22.0 7.6
Average/sum 22.6 22.5 458.8 371.6 436.5 387.7
Andong Aug. Ist 10days 26.3 26.7 54.4 57.1 75.0 42.0
2nd 10days 25.8 25.7 76.3 342 99.3 163.0
3rd 11days 23.9 24.2 65.0 55.0 67.4 53.4
Sep. Ist 10days 21.1 23.0 58.8 50.2 10.6 37.5
2nd 10days 20.3 21.5 62.5 51.9 27.6 41.1
3rd 10days 18.8 17.9 52.3 55.5 98.6 29.2
Oct. Ist 10days 16.8 15.8 63.7 61.8 29.8 44
Average/sum 21.9 22.1 433.0 365.7 408.3 370.6

"Normal indicate mean temperature of past Syears.
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Table 2. Comparison of heading date and dry matter of the whole plant at the heading stage of ten different rice cultivars

grown in Daegu, Gumi, and Andong.

Daegu Gumi Andong

Cultivars Heading Dry weight Heading Dry weight Heading Dry weight

date (g/plant) date (g/plant) date (g/plant)
Gopum Aug. 14 51.2 Aug. 14 54.1 Aug. 16 48.4
Haiami Aug. 13 51.2 Aug. 14 54.2 Aug. 14 49.9
Daebo Aug. 13 51.0 Aug. 13 52.6 Aug. 14 50.9
Samgwang Aug. 12 52.1 Aug. 14 56.5 Aug. 16 53.7
Hopum Aug. 16 50.3 Aug. 14 57.8 Aug. 16 47.1
Chilbo Aug. 12 51.6 Aug. 12 53.2 Aug. 13 48.1
Jinsumi Aug. 16 59.0 Aug. 16 59.8 Aug. 17 53.4
Younghojinmi Aug. 21 54.9 Aug. 22 55.7 Aug. 26 52.0
Mipum Aug. 18 53.2 Aug. 18 58.6 Aug. 19 57.5
Sukwang Aug. 14 56.1 Aug. 14 60.1 Aug. 16 55.0
Average Aug. 15 53.1 Aug. 15 56.3 Aug. 17 51.6

800
Milled rice B Head rice
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400

200
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Fig. 1. Comparison of milled-rice yield of ten different cultivars grown in Daegu, Gumi, and Andong.
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Table 3. Growth characteristics and yield components of ten rice cultivars grown at Daegu, Gumi, and Andong.

Calivars Region ST TN et panle 00 af brown rice (&)
Gopum Daegu 73.9 14.7 99 90.2 ab 223
Gumi 82.1 14.8 104 913 a 22.5
Andong 77.7 13.6 102 92.6 a 22.8
Haiami Daegu 71.8 15.0 95 88.0 be 23.0
Gumi 79.3 16.0 101 86.9 ¢ 22.8
Andong 73.8 153 98 822 d 23.6
Daebo Daegu 61.6 14.7 104 90.1 ab 23.8
Gumi 63.6 16.3 102 87.4 ¢ 23.6
Andong 62.1 14.3 108 84.6 d 23.9
Samgwang Daegu 74.9 14.9 97 929 a 23.1
Gumi 80.1 16.2 102 92.0 a 22.6
Andong 79.3 153 109 914 a 22.7
Hopum Daegu 66.5 15.2 100 90.4 a 243
Gumi 69.8 153 104 883 b 243
Andong 69.0 13.8 113 822 d 243
Chilbo Daegu 69.2 21.1 65 90.5 ab 23.1
Gumi 71.4 19.8 74 923 a 22.8
Andong 69.2 19.1 69 942 a 23.6
Jinsumi Daegu 81.2 16.5 83 952 a 23.1
Gumi 84.8 16.1 90 945 a 23.5
Andong 843 16.1 93 90.3 ab 22.8
Younghojinmi Daegu 66.6 18.4 90 93.2 a 22.4
Gumi 71.6 17.8 94 90.1 ab 233
Andong 69.6 16.3 93 774 e 23.1
Mipum Daegu 67.9 16.9 92 92.8 a 22.1
Gumi 73.5 17.4 100 90.0 ab 22.3
Andong 71.8 16.3 96 84.8 d 21.7
Sukwang Daegu 81.4 15.0 101 93.4 a 23.8
Gumi 85.7 14.0 102 913 a 23.9
Andong 83.7 12.7 105 92.8 a 23.8

"The same letters in the table indicate no difference at 5% probability levels.
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Table 4. Milled rice quality of ten cultivars grown in Daegu, Gumi, and Andong.

Cultivars Region Head rice ratio (%)T Chalky kernel ratio (%) Whiteness
Gopum Daegu 793 d 1.8 Db 41.0
Gumi 822 ¢ 14 b 40.3
Andong 83.8 ¢ 25D 393
Haiami Daegu 85.1 ¢ 64 a 41.4
Gumi 89.2 b 28 b 38.3
Andong 853 ¢ 4.1 ab 37.8
Daebo Daegu 84.6 ¢ 29 b 38.4
Gumi 92.6 a 27 b 40.5
Andong 86.1 ¢ 340 37.0
Samgwang Daegu 86.5 ¢ 29 b 42.2
Gumi 88.8 b 20 b 41.6
Andong 899 b 2.1b 37.4
Hopum Daegu 77.6 d 52 a 42.7
Gumi 82.0 ¢ 3.1 b 42.1
Andong 75.6 d 4.5 ab 39.4
Chilbo Daegu 84.4 ¢ 1.0 Db 38.7
Gumi 945 a I.1b 38.5
Andong 84.2 ¢ 23D 38.4
Jinsumi Daegu 92.0 a 09 b 40.7
Gumi 88.4 be 06 b 40.2
Andong 92.7 a 22b 37.7
Younghojinmi Daegu 928 a 1.0 b 39.2
Gumi 87.8 be 26 b 42.7
Andong 883 b 33 b 41.4
Mipum Daegu 90.0 ab 20 b 39.2
Gumi 833 ¢ 14 b 40.6
Andong 84.4 ¢ 300D 40.2
Sukwang Daegu 87.5 be 14D 38.3
Gumi 928 a 1.8 b 40.5
Andong 91.0 ab 1.8 b 37.8

"The same letters in the table indicate no difference at
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Table 5. Protein content, amylose content and palatability of boiled grains of different rice cultivars grown in Daegu, Gumi,

and Andong.
Cultivars Region Protein (%)' Amylose (%) ToYo value Cooking quality”
Gopum Daegu 6.1 be 17.7 ¢ 742 d 72.0 d
Gumi 64 b 18.0 be 74.7 d 79.5 a
Andong 6.0 be 18.8 ab 83.8 b 82.0 a
Haiami Daegu 7.0 a 184 b 745 d 70.0 d
Gumi 7.0 a 184 b 72.0 d 72.5 cd
Andong 64 b 184 b 80.3 bc 79.0 ab
Daebo Daegu 6.2 be 18.0 be 76.0 cd 71.5 d
Gumi 6.2 be 183 b 723 d 79.0 ab
Andong 63 b 18.8 ab 78.3 ¢ 775 b
Samgwang Daegu 6.0 be 18.1 be 74.2 d 71.5 d
Gumi 6.0 be 184 b 72.1 d 785 b
Andong 56 ¢ 19.2 a 80.7 bc 78.0 b
Hopum Daegu 6.2 be 18.1 be 732 d 77.0 b
Gumi 63 b 182 b 71.6 d 745 ¢
Andong 5.9 be 18.6 b 78.8 ¢ 76.0 be
Chilbo Daegu 6.2 be 183 b 73.1 d 73.5 ¢
Gumi 6.2 be 185 b 71.6 d 785 b
Andong 6.0 be 17.6 ¢ 76.7 cd 80.5 a
Jinsumi Daegu 6.1 be 185 b 72.6 d 76.5 be
Gumi 63 b 18.7 b 714 d 75.5 be
Andong 5.9 be 187 b 79.6 bc 78.0 b
Younghojinmi Daegu 5.9 be 18.6 b 825D 81.0 a
Gumi 6.0 be 183 b 80.3 be 80.0 a
Andong 57 ¢ 18.9 ab 87.2 a 81.0 a
Mipum Daegu 6.1 be 184 b 81.5 be 76.5 be
Gumi 64 b 18.6 b 79.8 be 73.0 ¢
Andong 58 ¢ 19.0 a 81.1 be 72.0 d
Sukwang Daegu 6.2 be 184 b 76.2 cd 70.0 d
Gumi 6.0 be 18.8 ab 74.6 d 79.0 ab
Andong 58 ¢ 19.1 a 80.2 be 79.5 a
*Cooking quality is the evaluated value of the texture, externals and balance of boiled rice using rice taste analyzer (SATAKE,
n).
T‘]Talf’ea s)ame letters in the table indicate no difference at 5% probability levels.
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Fig. 2-1. Texture of boiled grains of six rice cultivars grown in Daegu, Gumi, and Andong.
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Fig. 2-2. Texture of he boiled grains of four rice cultivars grown in Daegu, Gumi, and Andong.
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