##fF5#(Korean J. Crop Sci), 50(S). 62~68(2005)

SHYX0M & FF eds flE
OlES| - iy - HalY

R - YNZ - ¥us

Us -

M 57|
WS - UET

AES EFEIATL

Proper Harvesting Time for Improving the Rice Quality in Honam Plain Area

Sang-Su Kim', Jun-Hee Lee, Jeong-Kwon Nam, Weon-Young Choi, Nam-Hyun Back,
Min-Gyu Choi, Hong-Kyu Park Nam-Hyun Back, Hong-Kyu Park,
Min-Gyu Chei, Chung-Kon Kim, and Kwang-Yong Jung

Honam Agricultural Research Institute, NICS, RDA. Iksan 570-080, Korea

ABSTRACT : The characters associated with the rice
quality and the factors as the proper harvesting time of
rice were examined from 2002 to 2004 at Iksan in Honam
plaine area. The rice cultivars tested were Samcheonbyeo
(Early maturing one), Hwaseongbyeo(Medium maturing
one) and Nampyeongbyeo(Mid-late maturing one). The
ripened grain rates were high when the harvesting dates
after heading were between 50 to 55 days, 55 to 60 days,
and 60 days for Samcheonbyeo, Hwaseongbyeo and
Nampyeongbyeo, respectively. The yield of rice were
higher when harvested 45 to 50 days, 50 to 55 days, and 55
to 60 days after heading for Samcheonbyeo, Hwaseong-
byeo and Nampyeongbyeo. The highest yields of head rice
were obtained when harvested 45 days after heading, 50
days and 55 to 60 days for Samcheonbyeo, Hwaseonghyeo
and Nampyeongbyeo. In conclusion, in Honam plain, tak-
ing the head rice production, rice quality level, protein
content and palatability of rice into account, the best har-
vest times were found to be 52 days(accumulated temp. :
1,213°C) after heading, 56 days(1,221°C), and 60 days
(1,207°C), for Samcheonbyeo, Hwaseongbyeo and Nampy-
eongbyeo, respectively.
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Table 1. Growth characteristics by maturing type of rice in Honam plain area.
Cultivar Heading Culm length Panicle length Panicle number Number of spikelet
date (cm) {em) (ca./m’) Per panicle x1000/m*
Samcheon
(Early) Aug. 3 70¢ 19.6a 433a 82.9a 35.9a
Hwaseong
(Medium) Aug.10 77b 19.3b 407b 72.2b 29.4b
Nampyeong
(Mid-late) Aug.17 80a 19.5a 409b 83.6a 34.2a

Means with the same letter in a column are not significantly different at the 5% level by Duncan's multiple range test.
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Table 2. Variations in weather conditions during harvesting time by different cultivar with different maturing type in Honam plain area.

Cultivar Harvesting Ripening temperature(°C) Sunshine Solar radiation
(Maturing type) time" Accumulative Mean® hour” (MJ/m?)?®
Samcheon 30 744 24.8 127 404
(Early) 35 873 247 152 475

40 978 24.5 175 542

45 1,092 243 199 608

50 1,190 23.8 222 675

55 1,278 234 256 757

60 1,378 23.0 285 829

70 1,550 22.1 343 967

Mean 1,135 23.8 220 657

Hwaseong 30 724 241 123 387
(Medium) 35 833 23.8 143 447
40 939 23.5 165 508

45 1,033 22.9 195 587

50 1,144 22.6 227 663

55 1,220 22.0 256 736

60 1,295 21.6 289 810

70 1,442 20.6 347 943

Mean 1,079 226 218 635

Nampyeong 30 707 23.6 127 386
(Mid-late) 35 811 232 154 459
40 903 22.6 184 534

45 1,006 222 212 605

50 1,080 21.6 244 681

55 1,155 21.1 276 753

60 1,234 20.6 305 820

70 1,367 19.4 360 943

Mean 1,033 21.8 233 648

1) : days after heading.
2), 3) and 4) : during ripening period.
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Table 3. Yield and yield components by harvesting date and maturing type of rice in Honam plain area

Cultivar Harvesting Ripened 1000-grain ~ Milled rice yield Milled Headrice ~ Head rice yield
(Maturing type) time" grain rate weight (g) (kg/10a)  rice vield index yield (kg/10a) index
Samcheon 30 65 18.9 421 88 279 71
(Early) 35 69 193 447 94 336 86
40 73 19.5 457 96 367 93
45 77 19.6 474 100 397 101
50 79 19.8 476 100 393 100
55 80 19.8 473 99 378 96
60 79 19.6 469 98 360 92
70 78 19.7 443 93 332 84
LSD(5%) 2 0.2 17 - 12 -
Hwaseong 30 72 202 417 86 272 64
(Medium) 35 81 20.7 442 92 346 81
40 85 21.1 454 94 369 87
45 86 21.1 468 97 410 96
50 88 213 484 100 424 100
55 90 215 479 99 421 100
60 90 212 476 99 416 98
70 39 213 465 96 391 92
LSD(5%) 3 0.3 18 - 13 -
Nampyeong 30 70 19.5 443 86 258 57
(Mid-late) 35 77 20.5 481 93 356 78
40 81 20.6 501 97 400 88
45 85 20.6 508 99 446 98
50 86 20.7 515 100 456 100
55 87 20.8 520 101 471 104
60 89 20.7 526 102 479 106
70 89 20.6 511 99 464 102
LSD(5%) 3 02 17 - 12 -
1) days after heading.
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Table 4. Milling characteristics by maturing type of rice in
Honam plain area

Cultiv?r Harvesting Browr_l/ Milling Milling recovery
(Maturing =, oy = roughtice  recovery oot oad rice
type) rate %)
Samcheon 30 80.0 713 445
(Early) 35 80.4 723 522
40 812 73.1 57.1
45 81.2 73.2 60.3
50 81.5 73.7 59.3
55 81.4 74.0 57.8
60 81.5 73.5 57.0
70 80.8 72.8 544
LSD(5%) 0.3 1.5 1.3
Hwaseong 30 81.1 72.3 43.6
(Medium) 35 81.8 732 552
40 822 74.3 593
45 823 75.1 64.5
50 82.6 753 65.2
55 82.2 752 653
60 81.9 74.8 63.7
70 82.2 745 . 61.8
LSD(5%) 0.2 1.2 1.2
Nampyeong 30 717 68.3 374
(Mid-late) 35 80.3 71.8 517
40 80.4 7279 571
45 81.2 73.7 63.5
50 812 73.8 64.0
55 82.1 74.6 65.8
60 82.2 74.6 67.5
70 82.0 74.0 66.7
LSD(5%) 0.2 1.2 1.2

1) days after heading.
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Table 5. Quality characteristics of brown rice according to
harvesting date and maturing type of rice in Honam

plain area
(f/[l;lmg Hat:ves'gng p e_rfect Imperfect gram(%)

type) time grain(%) Colored Damaged Others
Samcheon 30 55.0 23.8 8.4 12.8
(Early) 35 58.9 22.9 7.4 10.8
40 61.8 19.5 9.0 9.7

45 67.8 19.1 7.4 5.7

50 66.5 17.0 9.3 7.2

55 657 152 11.2 7.9

60 64.6 13.8 12.6 9.0

70 63.0 13.2 13.4 104

LSD(5%) 1.9 0.5 0.4 0.3

Hwaseong 30 55.0 215 9.3 14.2
(Medium) 35 68.6 14.9 5.2 11.3
40 73.6 12.6 5.1 8.7

45 75.4 10.5 7.0 7.1

50 76.0 9.7 8.7 5.6

55 76.8 8.5 9.0 5.7

60 77.6 9.2 8.7 4.5

70 76.7 7.9 10.2 5.2

LSD(5%) 1.9 0.6 0.5 0.4
Nampyeong 30 475 27.3 9.1 16.1
(Mid-late) 35 712 15.2 6.7 6.9
40 69.7 15.3 8.2 6.8

45 74.3 13.9 6.3 5.5

50 75.9 12.8 6.4 49

55 77.8 10.8 6.9 45

60 83.0 8.1 6.5 2.4

70 82.8 6.4 7.3 35

LSD(5%) 1.9 0.5 0.4 0.3

1) days after heading.
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Table 6. Characteristics of milled rice by harvesting date and maturing type of rice in Honam plain area

67

. . . . Defected rice(%o)

Cultivar (Maturing type) ~ Harvesting time" Head rice (%) White core @ belly  Broken Damaged Toml
Samcheon 30 62.4 9.9 9.5 18.2 37.6
(Early) 35 72.1 10.3 6.0 11.6 279

40 78.1 6.5 4.5 10.9 219

45 82.4 6.1 4.0 7.5 17.6

50 79.4 6.7 55 6.4 18.6

55 77.8 6.5 54 10.3 222

60 715 6.6 59 10.0 22.5

70 74.8 5.7 9.9 9.6 252

LSD(5%) 24 0.2 0.3 0.3 0.7

Hwaseong 30 60.4 10.9 7.5 21.2 39.6
(Medium) 35 75.4 4.5 7.1 13.0 24.6
40 79.8 33 6.1 10.8 20.2

45 85.9 2.5 43 73 14.1

50 86.5 1.9 4.1 7.5 135

55 87.0 1.4 44 72 13.0

60 85.8 22 4.6 74 142

70 82.9 3.0 6.9 72 17.1

LSD(5%) 23 0.3 02 0.2 0.6

Nampyeong 30 54.8 18.6 7.9 18.7 4572
(Mid-late) 35 72.0 11.9 54 10.7 28.0
40 78.6 5.9 5.0 10.5 214

45 86.1 6.3 33 43 139

50 86.7 5.4 2.8 5.1 133

55 88.2 4.5 3.0 43 11.8

60 90.5 2.8 1.8 4.9 9.5

70 90.1 2.6 1.7 5.6 9.9

LSD(5%) 22 0.3 02 0.3 0.7

1) days after heading.

Fig. 1. Optimum harvesting time determined by head rice yield index and accumulative temperature in Honam plain area.

e
&, T g

% 50~55, 39 55~60Y, E¥EY 60U ©)F F

Yield index of head rice

hr
A=

3 Early maturing cultivar{(Samcheonbyeo)

120 1800

I 1600
100 1400 .
0 4 o 1200 §
121 5
© $ 1000 3
) 800 5
w® 600 §
®vieldindex - 400 ©

20 52 DAH  Accum. temp.< 200
o : ‘

30 35 40 45 50

55

Days after heading

de AET 23, F51

[e]
=

Yield index of head rice

60 65 70

Yield index of head rice

J Medium maturing cultivar(Hwaseongbyeo)

120
100 -
80
60
0
20

5

6 DAH

1600
1400
1200
= 1000
- 800
600

® Vieldindex 400

0
30 35 40

45

50 55

Days after heading

1 Mid-late maturing cultivar(Nampyeonghyeo}

140

120

i
20
0

1600
§ 1400

100 P 1207 ¢
8
w0 §

® Yield index
60 DAH

1200
1000
800
600
< 400

* Accum, temp? 200
v g

30

o vs
< A

35 40

He &

A

=,

45

50 55 80 85

Days after heading

He

R FvHHFL A
S 55~602 2ElA

70

“duid] “wnoaYy

[

=
p=j
T

60

85 70

‘dws} W20y

25 & 50~55Y, 3K 554,
o & S e &5

7

A



68 )

Table 7. Characteristics of milled rice quality by harvesting date
and maturing type of rice in Honam plain area

Cultivar . Amylose Protein .
(Maturing Hag;sgng con}']cent content Pa%;?g;hty
type) (%) (%)
Samcheon 30 18.5 7.5 62.6
(Early) 35 18.6 7.6 63.8
40 19.0 7.7 63.3
45 18.8 7.8 63.2
50 18.6 7.8 63.0
55 18.6 7.9 624
60 18.5 8.1 61.5
70 18.4 79 60.2
LSD(5%) 0.6 0.2 1.8
Hwaseong 30 18.8 7.1 74.5
(Medium) 35 19.0 73 75.0
40 18.9 74 75.1
45 18.9 7.5 75.0
50 18.8 7.5 75.1
55 18.8 7.6 75.0
60 18.8 7.7 74.8
70 18.9 7.5 723
LSD(5%) 0.5 0.2 1.2
Nampyeong 30 18.8 72 74.0
(Mid-late) 35 19.2 7.4 75.0
40 18.9 7.5 75.4
45 19.0 7.6 752
50 18.9 7.6 75.2
55 19.1 7.7 75.1
60 19.0 7.7 75.0
70 19.1 7.5 73.0
LSD(5%) 04 0.2 0.8

1) days after heading.
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