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Abstract

This study was conducted to investigate suitable rice cultivars for various rice based cropping
systems in a paddy field in the Yeongnam plain area. Thirteen rice cultivars (5 early, 3 medium
and 5 mid-late maturing cultivars) and three transplanting dates (June 5, June 25 and July 5)
were evaluated in this study. The mid-late and early maturing cultivars for the July 5 and June
25 transplanting headed before August 30 which is the safe heading date in the Yeongnam
plain area, ranging from Aug. 26 - 28 and Aug. 18 - 23, respectively. The safe harvest time
of rice for double and triple cropping systems should be before the middle of October for
the cultivation of the succeeding winter crops. The rice yield was the highest for the June 5
transplanting regardless of the rice cultivars, and it gradually decreased as the transplanting
date was delayed from June 5 to July 5 due to a decrease in the spikelet numbers per panicle
number and in the ripened grain rate. In contrast, the other yield parameters that include the
panicle number per m’, the 1,000-brown rice weight, and the ripened grain ratio were not
significantly affected. The result indicates that based on the milled rice, heading time and
harvest time, a medium maturing cultivar (Haiami and Samdeog) would be applicable to
a winter barley/wheat, garlic/onion-summer rice double cropping, while a mid-late cultivar
(Saeilmi, Saenuri and Hyunpoom) would be suitable for a spring potato/waxy corn-summer
rice double cropping in the Yeongnam plain area. On the other hand, an early maturing
cultivar (Unkwang, Jokwang and Haedamssal) would be preferable for a triple cropping
because of the short growth period of rice.
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Materials and Methods
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Results and Discussion
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Table 1. Heading date and harvesting date 05 rice cultivars as affected by transplanting dates.

sealisedlme Cultivars Heading date Harvesting date
Jun. 5 Jun. 25 Jul. 5 Jun. 5 Jun. 25 Jul. 5
Early maturing Jopyeong Jul. 31 Aug. 17  Aug. 24 Sep. 18 Oct. 5 Oct. 12
Unkwang Aug. 2 Aug. 18  Aug. 27 Sep. 20 Oct. 6 Oct. 15
Jokwang Aug. 2 Aug. 17  Aug. 26 Sep. 20 Oct. 5 Oct. 14
Odae Aug.3  Aug. 18  Aug.25 Sep. 21 Oct. 6 Oct. 13
Haedamssal Aug. 5 Aug.19  Aug. 27 Sep. 23 Oct. 5 Oct. 15
Mean Aug. 2 Aug. 18  Aug. 26 Sep. 21 Oct. 6 Oct. 14
Medium maturing ~ Samdeog Aug. 10 Aug.20  Aug. 26 Oct. 2 Oct. 12 Oct. 18
Haiami Aug. 12 Aug. 23 Aug. 31 Oct. 4 Oct. 15 Oct. 23
Daebo Aug. 13 Aug. 22 Aug. 28 Oct. 5 Oct. 14 Oct. 20
Mean Aug. 11 Aug.21  Aug. 28 Oct. 4 Oct. 14 Oct. 20
Mid-late maturing ~ Saeilmi Aug. 14 Aug. 26 Aug. 30 Oct. 10 Oct. 22 Oct. 26
Sindongjin Aug. 15 Aug. 26 Aug. 31 Oct. 11 Oct. 20 Oct. 27
Saenuri Aug. 17 Aug. 28 Sep. 1 Oct. 13 Oct. 24 Oct. 28
Samkwang Aug. 19 Aug. 27 Sep. 4 Oct. 15 Oct. 23 Oct. 31
Hyunpoom Aug. 19 Aug. 28 Sep. 4 Oct. 15 Oct. 24 Oct. 31
Mean Aug. 16 Aug. 27 Sep. 1 Oct. 13 Oct. 22 Oct. 28
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7W7} A Ak Table 3). FE7tollie 252 281, T2 A9y, 752 dn|7} oAl B Y47} ohaA e 7
o3t
54482 6% 59 o] YA 79.6 - 85.0%, 64 25 YA 72.5 - 77.1%, 7€ 5Y 0|FA] 72.4 - 75.4% 2 o|FA| 7|7}
L5542 Yol 1, 64 5Y o|YtiE] FAYEL 4.2-5.7%, FAYZL 5.7 - 10.4%, ZTHIEL10.6 - 12.5% R4t 62
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ARAA A& FZALE HJolir] 471 L 7] 8 vhop et fefF 2l 0] 52 estolof S Hwang et

Table 2. Number of panicle per m* and spikelet per panicle of rice cultivars as affected by transplanting

dates.

. . Panicle (no./m?) Spikelet (no./panicle)
Ecological type Cultivars Jun.5  Jun.25 __ Jul5 Jun.5  Jun.25 Jul. 5
Early maturing Jopyeong 382 41 467 114 89 90

Unkwang 320 426 387 118 104 94
Jokwang 328 394 397 98 88 81
Odae 310 331 408 29 87 88
Haedamssal 355 414 442 104 88 78
Mean 354 416 430 104 92 81
Medium maturing ~ Samdeog 384 450 412 112 97 87
Haiami 335 463 416 110 81 78
Daebo 363 443 383 107 93 85
Mean 361 452 404 110 90 83
Mid-late maturing ~ Saeilmi 364 403 419 112 110 87
Sindongjin 298 381 370 117 105 79
Saenuri 315 438 384 119 102 81
Samkwang 401 453 442 108 105 72
Hyunpoom 373 430 444 98 106 72
Mean 350 421 412 111 106 78
LSD (0.05) 29.7 37.6 38.8 13.5 11.7 11.9

LSD, Least significant difference.
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al,, 1992; Yang et al., 2004). o|¥A| 710l wh2 B AYENE 10 aF Pt & 532 Table 4014 K= Hieh o] ZAYF-S
493 - 524 kg, FAZ-2 525 - 600 kg, ZTHIZ-2 598 - 646 kg O 2 0| YA]7]ofl BA|Qlo] Hat & e ZHHYE > SAY
&> ZAF £ 0 2 Wkt o= 24830l Hlste] SAFolu FTHEF 0] Y7ol A7) wliE o & AYZHE. o
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02 =it AlE X9 39 72 =ou £50 g Qlsf njdo] thE FEof Hlsh "ol Rt & 4=5fo] o] AI7]7}
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Table 3. Ripened grain and 1,000 brown rice weight of rice cultivars as affected by transplanting dates.

. . Grain ripened rate (%) 1,000-brown rice weight (g)
Ecological type Cultivars Jun.5  Jun.25 _ Jul.5 _ Jun5  Jun.25 __ Jul5
Early maturing Jopyeong 78.2 62.1 66.3 21.0 20.1 21.0

Unkwang 78.5 69.2 73.1 22.7 23.2 22.5
Jokwang 80.6 81.7 82.9 20.3 21.7 21.1
Odae 80.3 82.2 75.2 24.9 24.8 259
Haedamssal 80.2 74.1 79.5 20.5 22.5 21.7
Mean 79.6 73.9 75.4 21.3 22.0 22.0
Medium maturing ~ Samdeog 86.7 81.9 77.3 21.0 20.8 19.6
Haiami 80.3 77.6 69.4 22.1 22.3 20.3
Daebo 814 71.7 70.5 22.0 21.8 20.9
Mean 82.8 77.1 72.4 21.1 21.6 20.9
Mid-late maturing ~ Saeilmi 91.0 73.5 75.5 21.5 20.5 22.0
Sindongjin 80.3 68.7 71.0 27.5 27.4 26.6
Saenuri 79.3 73.5 71.8 24.4 23.6 23.0
Samkwang 84.8 76.5 76.9 22.2 20.7 21.6
Hyunpoom 88.6 70.1 76.7 25.8 23.5 24.0
Mean 85.0 72.5 74.4 24.3 23.1 234
LSD (0.05) 5.4 8.1 7.0 0.9 1.2 0.5

LSD, Least significant difference.
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Table 4. Milled rice yield and yield index of rice cultivars as affected by transplanting dates.

An| o] elr| Wzo=

. . Milled rice yield (kg/10 a) Yield index
Bedloztell e Sl n5 Jun25 L5 5  Jun.25 G
Early maturing Jopyeong 555 479 473 100 86 85

Unkwang 578 570 535 100 99 93
Jokwang 491 546 503 100 111 102
Odae 568 495 476 100 87 84
Haedamssal 497 593 536 100 119 108
Mean 535 524 493 100 99 93
Medium maturing ~ Samdeog 624 595 555 100 95 89
Haiami 598 550 485 100 92 81
Daebo 577 521 535 100 90 93
Mean 600 555 525 100 93 88
Mid-late maturing ~ Saeilmi 664 600 576 100 90 87
Sindongjin 629 660 606 100 105 96
Saenuri 645 580 560 100 90 87
Samkwang 647 593 565 100 92 87
Hyunpoom 644 614 582 100 95 90
Mean 646 598 601 100 94 90
LSD (0.05) 50.4 25.3 30.0

LSD, Least significant difference.

Table 5. Degree of field lodging and percent of head rice of rice cultivars as affected by transplanting dates.

Field lodging (1 - 9)

Head rice ratio (%)

Ecological type Cultivars Jun.5  Jun.25 _ Jul5 _ Jun.5  Jun.25 __ Jul5
Early maturing Jopyeong 0 5 3 79.3 71.2 75.4
Unkwang 0 0 0 85.1 79.7 81.1
Jokwang 0 0 0 80.4 79.0 86.0
Odae 0 1 1 72.7 69.9 74.1
Haedamssal 0 0 0 84.0 77.8 90.0
Mean 0 2 1 78.7 77.5 82.9
Medium maturing ~ Samdeog 0 0 0 80.3 88.2 86.0
Haiami 0 0 0 82.5 87.6 84.1
Daebo 0 0 0 80.1 83.0 83.9
Mean 0 0 0 81.0 86.3 84.7
Mid-late maturing ~ Saeilmi 0 1 1 84.8 88.3 91.5
Sindongjin 0 3 3 82.8 734 65.9
Saenuri 0 1 1 88.9 89.5 81.2
Samkwang 0 1 3 81.4 90.1 90.7
Hyunpoom 0 0 0 894 86.5 87.3
Mean 0 1 2 85.5 85.6 83.3
LSD (0.05) 5.8 6.9 3.7

LSD, Least significant difference.
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SHEAAE S ¢ BE

ARAAE )Y@ SRR 712 D w5 AT S ek H710] b4, W4 A L £ 5
AP S Tejel o) AR, 25AZ U ALRAR YA 228 ARAeNN FA0] 247t W)/, ohs/op,
FAlRe)olgiol elo| kA AT F20 2 ool S AT B9 FABL HE 1190 514 3}
ofof 5132 108 F¢ el S5 4 QU ¥ EF 9 FUF slolotu], Aljuirt 113 BFol B 4 917, 270l 84

ARS8 UL AR 1S 42 223 AN A B9 B 60 6l 0D 0ol 2

ZAafsl7] whizell 69 259730 o] Ystol = 42 Yl %é_‘ © 25k Zubgzol Ajn| A=), Al HEo] 29 TXo
2 HekechFig. 1, Table 7). 3, A S0 E544- 0}741 -2 Al F2] 32 AR A Al|A] B] A2 AIFH]

Table 6. Content of amylose and protein of rice cultivars as affected by transplanting dates.

. . Amylose content (%) Protein (%)
Ecological type Cultivars Jun. 5 ) Jun.25  Jul5 Jun.5  Jun.25 Jul. 5
Early maturing Jopyeong 19.8 204 21.8 6.9 6.7 6.9

Unkwang 18.6 19.8 20.8 5.8 5.8 6.4
Jokwang 19.6 20.2 20.8 6.1 6.2 6.1
Odae 20.0 20.3 20.5 6.0 6.4 6.7
Haedamssal 19.4 21.8 21.9 5.9 6.3 6.1
Mean 19.5 20.5 21.2 6.2 6.3 6.4
Medium maturing ~ Samdeog 19.7 20.7 18.4 6.2 6.7 6.6
Haiami 19.1 20.9 214 6.0 6.6 6.2
Daebo 20.5 20.7 20.6 5.7 6.6 6.6
Mean 19.7 20.8 20.1 6.0 6.6 6.5
Mid-late maturing ~ Saeilmi 18.7 20.6 21.9 5.8 6.1 6.2
Sindongjin 20.2 22.3 20.7 5.2 6.0 6.0
Saenuri 20.7 21.8 229 5.6 6.1 5.8
Samkwang 20.6 21.5 20.9 6.1 6.6 6.6
Hyunpoom 21.0 224 219 5.1 5.5 5.8
Mean 20.2 21.7 21.7 5.6 6.1 6.1
LSD (0.05) 1.2 1.3 1.8 0.2 0.4 0.3

LSD, Least significant difference.

(;ir:;: Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
barley ‘ rice barley
wheat | rice wheat
onion rice | onion
— garlic rice | garlic
cropping ‘ potato | Fram
waxy corn | rice
| ]
‘ forage barely |‘ rice forage barely
‘ Italian ryegrass H rice Halian ryegrass ‘
Triple spinach ‘ ‘ potato H rice spinach
cropping spinach ‘ ‘ waxy corn | rice spinach

Fig. 1. Cropping system of rice and other crops that practices in southern plain region.
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Table 7. Rice cultivars suitable for rice based double or tripple cropping system in Yeongnam plain area
based on milled rice yield, heading time, harvest time, and cultivation stability of two succeeding croppings.

Early maturing  Transplanting date  Mid maturing _ Transplanting date  Mid-late maturing _ Transplanting date

cultivar Jun.5 Jun.25 Jul.5 cultivar Jun.5 Jun.25 Jul.5 cultivar Jun.5 Jun.25 Jul.5
Unkwang @) O @) Haiami @) @ X Saenuri @) (©) X
Jopyeong O X X Daebo @ O X Sindongjin O X X
Odae © O O Samdeog © O X Saeilmi O (@) X
Jokwang O O (@) Samkwang O O X
Haedamssal O O ©) Hyunpoom O O X

X, not suitable; O, so so; ©, suitable.
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