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Yearly Variation of Rice Quality in Gyeoungbuk Province
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ABSTRACT: This study was carried out to improve the
rice grain quality of Gyeoungbuk Province from 2002 to
2004. In variation of grain quality characteristics as the
cultivation years were changed, the coefficient of variation
(CV) of palatability and amylose content were relatively
low as 3.9-4.3% and those of protein content and head
rice rate were high as 7.9~12.2%. Among the varieties, the
tendency of variation was similar with cultivation years
changing, CV of amylose content and palatability also low
as 2.6~3.6% and those of head rice rate and protein con-
tent were high as 5.4~7.2%. In variation as affected by
shifting of transplanting times, the CV of protein content
was low as 2.2, it was also relatively low in amylose content
and head rice rate as 3.1~3.7%, but it was high in palat-
ability as 5.8%. As the nitrogen application levels were dif-
ferent the CV of amylose content was 1.8% that it was not
affected by the N levels. But in case of protein content, the
CV was 4.4% that the variation was somewhat increased,
it suggested that as the N levels were increased the protein
content was also increased. From these results, the rice
quality characteristics showed the higher variation in the
change of cultivation years than that in rice varieties,
transplanting times or nitrogen levels.

Keywords: rice quality, variation, year, nitrogen level, trans-
planting time, variety
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Table 1. Difference of physicochemical properties of rice grain and palatability for Hwayeongbyeo as affected by cultivation years and regions.

. Physicochemical properties of rice grain (%o) Palatability
Regions Years :
Head Chalky Broken  Damaged  Colored  Amylose  Protein  (Toyo value)
2002 937 1.9 2.4 0.9 1.0 19.2 8.2 66.3
2003 76.1 16.5 2.9 3.7 0.7 18.5 7.9 59.8
Daegu 2004 95.8 0.5 3.6 0.0 0.1 19.9 6.9 66.7
Mean 88.5 6.3 3.0 1.5 0.6 19.2 7.7 64.3
CV(%) 12.2 140.3 19.6 127.4 774 3.8 8.4 6.0
2002 81.1 7.3 5.7 3.9 2.0 17.5 7.2 62.3
2003 69.8 13.1 5.1 7.1 5.0 18.8 6.8 62.9
Andong 2004 96.8 04 2.8 0.0 0.0 20.6 6.6 622
Mean 82.5 6.9 45 37 23 19.0 6.9 62.5
CV(%) 16.4 91.6 33.8 96.6 108.5 8.2 4.0 0.6
2002 86.0 5.5 6.6 1.7 0.1 19.1 8.2 72.7
2003 78.7 7.6 1.9 10.8 0.9 19.5 6.4 66.0
Yeoungdug 2004 64.2 1.0 30.6 0.0 42 19.6 6.6 73.7
Mean 76.3 4.7 13.0 4.2 1.7 194 7.1 70.8
CV(%) 14.5 71.8 118.1 138.8 126.9 1.3 13.9 5.9
2002 85.6 9 2.3 2.5 0.6 18.9 7.1 75.1
2003 91.1 2.6 0.5 5.8 0.1 17.5 6.5 753
Sangju 2004 95.9 04 3.6 0.0 0.0 18.5 7.2 79.5
Mean 90.9 4.0 2.1 2.8 0.2 18.3 6.9 76.6
CV(*%0) 5.7 111.5 73.3 105.2 137.8 3.8 52 32
2002 86.6 5.9 43 2.3 0.9 18.7 7.7 69.1
2003 78.9 9.9 2.6 6.9 1.7 18.6 6.9 66.0
Average 2004 88.2 0.6 10.2 0.0 1.1 19.6 6.8 70.5
Mean 84.6 5.5 5.7 3.0 1.2 19.0 7.1 68.5
CV(%) 122 103.8 612 117.0 112.6 43 79 39
35 00 | 200 }
2y g ‘; Ei
52 gk £
g 23
£ 100i “é. 100.:
§15 g2 £
% g0 E
- & 5 @
| & : i
<5 0 < 0
EMLEMLEMLEMLEML EMLEMLEMLEMLEML |
June July August September October ‘ June July August September October
® 200
E € 5 1005
g 3 == 2
§ 2 g £
$ g g E
T 3 0 J
= EMLEMLEMLEMLEML
! Ji Jul Angust September October
EMLEMLEMLEMLEML -20025l.l}nf E—:lzoossj{ 20045 H
dre dy - Apst  Sgetr Qe —0— 2002 Femp —8—- 2003 Rmp. —a— 2004Temp.

Fig. 1. Average daily air temperature and sunshine hours during the growing seasons in four different sites during three years.
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Table 2. Difference of the physicochemical properties of rice grain and palatability as affected by cultivars and cultivation regions.

. . Physicochemical properties of rice grain (%) Palatability

Regions Cultivar : 1

Head Chalky Broken = Damaged Colored  Amylose Protein  (Toyo value)
Sangmibyeo 80.8 11.0 4.5 3.2 04 19.1 8.0 63.3
Hwayeongbyeo 88.5 6.3 3.0 1.5 0.6 19.2 7.7 64.3
Daegu Junambyeo 77.8 119 3.6 34 33 20.3 7.0 63.3
Mean 824 9.7 3.7 2.7 1.5 19.5 7.6 63.6
CV(%0) 6.7 30.8 20.7 379 111.4 3.5 6.6 0.9
Sangmibyeo 81.2 10.2 4.6 3.2 0.9 19.4 74 71.8
Hwayeongbyeo 82.5 6.9 4.5 3.7 23 19.0 6.9 62.5
Andong Junambyeo 80.2 9.5 5.1 32 2.0 20.0 6.4 67.5
Mean 81.3 8.9 4.7 33 1.7 19.5 6.9 67.3
CV(%) 1.4 19.6 6.2 8.7 447 2.8 7.1 7.0
Sangmibyeo 71.1 129 10.1 5.7 0.3 19.3 7.5 694
Hwayeongbyeo 76.3 6.1 11.6 42 1.7 19.4 7.1 70.8
Yeongdug Junambyeo 75.8 5.7 11.6 49 1.9 20.4 6.6 68.5
Mean 744 82 11.1 4.9 1.3 19.7 7.1 69.6
CV(%) 39 48.8 8.0 15.3 68.0 3.1 6.4 1.7
Sangmibyeo 84.4 27 44 74 1.1 17.9 7.3 84.4
Hwayeongbyeo 90.9 4.0 2.1 2.8 0.2 18.3 6.9 76.6
Sangju Junambyeo 75.0 6.6 6.3 11.2 0.8 18.0 6.1 82.4
Mean 834 44 43 7.1 0.7 18.1 6.8 81.2
CV(%) 9.6 45.1 48.9 59.5 62.5 1.1 8.6 5.0
Sangmibyeo 79.4 9.2 59 49 0.7 18.9 7.6 722
Hwayeongbyeo 84.6 5.8 53 3.0 1.2 19.0 7.1 68.5
Average Junambyeo 77.2 84 6.7 5.7 2.0 19.7 6.6 70.4
Mean 80.4 7.8 6.0 45 1.3 19.2 7.1 70.4
CV(%) 54 36.1 21.0 30.3 71.6 26 7.2 3.6
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Table 3. Difference of physicochemical properties of rice grain and palatability as affected by transplanting times and cultivation sites.

Sit Transplanting Physicochemical properties of rice grain (%) Palatability
1{CS .
times Head Chalky Broken  Damaged Colored  Amylose  Protein (Toyo value)
Early 92,6 3.0 22 16 05 18.3 75 623
Optimum 88.5 63 3.0 15 06 192 77 64.3
b Late 89.6 52 19 1.8 1.5 19.6 7.6 67.5
acgu Latest 89.4 52 27 25 02 19.6 76 71.1
Mean 90.0 49 24 1.9 0.7 19.2 76 663
CV(%) 2.0 276 20.0 24.4 78.0 34 1.1 5.8
Early 84.6 78 3.0 3.0 1.7 18.6 6.8 66.1
Optimum 82.5 6.9 45 37 23 19.0 6.9 62.5
And Late 89.5 36 25 32 13 19.3 6.7 70.7
ong Latest 86.0 3.7 4.0 41 22 203 6.4 71.6
Mean 85.7 5.5 35 35 19 19.3 6.7 67.7
CV(%) 34 39.4 26.4 142 253 39 32 63
Early 683 9.0 12.5 8.9 13 19.0 75 63.4
Optimum 76.3 47 13.0 42 17 19.4 7.1 70.8
Vounsd Late 80.6 3.1 12.1 2.0 2.1 19.8 71 69.5
oungaug Latest 76.0 3.0 10.8 58 4.4 19.9 72 65.9
Mean 753 5.0 12.1 52 24 19.5 72 67.4
CV(%) 6.8 56.5 79 55.3 578 22 2.7 5.0
Early 919 1.9 27 26 0.8 17.9 6.9 752
Optimum 90.9 4.0 2.1 2.8 02 18.3 6.9 76.6
S Late 86.9 23 2.0 8.8 0.1 177 7.1 80.1
angju Latest 89.6 48 42 13 02 19.0 72 69.0
Mean 89.8 33 2.8 39 0.3 182 7.0 752
CV(%) 24 42.1 356 86.7 105.6 3.1 1.7 6.1
Early 843 54 5.1 40 1.1 18.4 72 66.7
Optimum 84.6 55 57 3.0 12 19.0 7.1 68.5
ot Late 86.6 35 46 39 12 19.1 7.1 719
otat Latest 85.3 42 5.4 3.4 1.7 19.7 7.1 69.4
Mean 852 47 52 36 13 19.1 7.1 692
CV(%) 37 414 2.5 45.1 66.7 3.1 22 58
ATRAE od7] ool T Aulx] wshs AlEX HH s AuSEY 4 B3
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MR Ao AzkEE), 54700 AUR 18 EE AL F9 B Wyl 32X e A0w Ytk 2R 29
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Table 4. Difference of physicochemical properties of rice grain and palatability as affected by nitrogen application rate and cultivation sites.

Sites Nitrogen Physicochemical properties of rice grain (%) Palat-
level Head Chalky Broken = Damaged Dead Amylose  Protein ability”
0 94.6 1.7 2.5 0.8 0.5 18.9 7.1 68.6
5 90.3 43 34 1.2 0.9 18.9 6.9 672
7 91.5 4.1 2.6 1.5 04 184 7.1 66.6
9 89.3 4.8 2.7 2.1 1.3 18.6 6.9 65.3
Daegu 11 87.9 6.5 2.8 2.0 0.9 18.6 7.1 64.0
14 87.1 7.0 3.6 1.5 0.8 18.6 72 64.4
17 83.7 9.6 34 2.5 1.3 18.7 7.7 60.2
Mean 89.2 54 3.0 1.7 0.8 18.7 7.2 652
CV(%) 3.9 47.1 15.3 355 41.8 1.0 3.7 42
0 89.5 33 2.8 29 1.6 20.0 6.2 673
5 89.9 34 24 2.7 1.6 19.5 6.4 67.0
7 89.2 4.5 23 2.6 1.5 19.8 6.4 65.8
9 84.1 4.2 41 4.8 2.9 20.1 6.4 652
Andong 11 872 4.0 3.0 3.8 2.1 19.3 6.7 64.2
14 86.4 43 3.5 3.9 1.9 193 7.1 63.1
17 82.7 102 34 29 0.8 194 74 58.5
Mean 87.0 4.9 3.1 34 1.8 19.6 6.7 64.5
CV(%) 32 49.8 20.9 24.0 371 1.7 6.7 4.6
0 779 0.8 14.7 29 39 19.8 59 717
5 72.7 1.6 159 2.7 7.2 19.7 5.9 71.9
7 82.8 1.4 11.4 2.6 1.9 19.5 6.0 71.4
9 74.6 1.8 15.9 43 3.5 19.5 5.9 69.1
Yeongdug 1 75.6 2.8 16.9 2.0 2.8 19.4 6.1 694
14 80.4 3.0 12.3 29 14 19.5 6.3 68.6
17 78.1 5.0 11.3 33 24 20.3 6.8 66.2
Mean 774 2.3 14.0 29 33 19.7 6.1 69.8
CV(%) 4.5 60.6 16.6 23.8 58.6 1.6 5.3 3.0
0 91.5 0.3 33 4.5 0.4 17.9 7.6 73.4
5 95.5 0.5 2.1 1.7 0.3 19.3 7.2 70.7
7 96.5 0.5 1.5 1.3 0.3 19.3 7.2 70.5
9 95.5 0.4 1.8 2.0 0.3 19.1 7.2 70.2
Sangju 11 88.5 2.2 1.8 7.1 04 193 72 70.2
14 85.2 1.2 1.5 11.9 0.2 194 7.2 70.0
17 86.8 1.2 2.0 9.7 0.4 19.5 7.1 68.8
Mean 91.3 0.9 2.0 5.5 0.3 19.1 7.3 70.5
CV(%) 5.0 76.7 313 77.4 28.9 3.0 1.9 20
0 88.3 1.5 5.8 2.8 1.6 19.1 6.7 70.3
5 87.1 24 59 2.1 2.5 193 6.6 69.2
7 90.0 2.6 44 2.0 1.0 19.3 6.7 63.6
9 859 2.8 6.1 33 2.0 19.3 6.6 67.5
Total 11 84.8 3.9 6.1 3.7 1.5 19.2 6.8 67.0
14 84.8 3.9 52 5.0 1.1 19.2 7.0 66.5
17 32.8 6.5 5.0 4.6 1.2 19.5 7.3 63.4
Mean 86.2 34 5.5 34 1.5 193 6.8 67.5
CV(%) 42 58.6 21.0 40.2 41.6 1.8 44 35
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Table 5. Coefficient of variation (CV) on physicochemical properties of rice grains and palatability as affected by several cultivation

factors.
Coefficient of variation(%5)
Factors
Head Chalky Broken Damaged Colored Amylose Protein  Palatability

Years 12.2 103.8 61.2 117.0 112.6 43 7.9 39
Cultivars 54 36.1 21.0 30.3 71.6 2.6 7.2 3.6
Transplanting times 3.7 41.4 22.5 45.1 66.7 3.1 2.2 5.8
Nitrogen levels 42 58.6 21.0 402 41.6 1.8 44 3.5
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