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ABSTRACT

The objectives of this study are to determine the primary yield components responsible for yield
differences in a subtropical environment of the Hunan province China and in a temperature environmert of
Honam province Korea. Field experiments were conducted in a subtropical environment in Hunan
province China during 2002 and in a temperate environment in Honam province Korea during 2003.
Seven rice cultivars were grown under optimum crop management in each experiment field. Yield,
yield components and plant dry matter were determined at maturation. The highest yield (567 kg/
10a) was produced at Honam province by Jinyou 207, a Chinese cultivar. The maximum yield at
Hunan province was 453 kg/10a by Sanyou 63. On the average across cultivars, Honam produced
23% greater yields than Hunan. Sink size (spikelets per m®) was responsible for these yield
differences. Panicle number per m> was much greater at Honam.

Key words : Rice growth, Subtropical and temperate environments

LM B

19701d o]% 3004zt S uete] AT
0.1~0.5°C7} &5k & 24zt A= glu]
233, 2001), 7SR AFE A (PCCYE AT
2571 1] 10471 0.1-02°C 58 Aoz oS3}
Kom, 1592 Ed 34} 1990-2100 Apo]ol]
1.0~3.5°C7F 35 ZAoF HSIHTHIPCC, 2001).
g SEukEl A 7120l 3.5°C ASsEHE AlTE
o8 71%7} Hal SFAE AFset 2 7]
71 E Zom HYsla, 2dst WA v )
off M= At 2 A7l Anl F A S5

Corresponding Author : H. K. Park (parkhok@rda.go.kr)

717be] ;o & FFo] 20-30% 7R AR
29515 Qo)(Yun ef al, 2001) 203} dhwl W x)
Hi71g sidte] Fasitha &zlct

Sl XS Wy A3 52 UeR)
T T 5 4098 TUIR T 9¥T 25
22°Co|aL, HAFES VERllE 9 V1] Hele
21~23°CE, 55717 Barleo] 1°07) Yol
B 7% FAI, 107 £29 s%Ut AEn
(Yun and Lee, 2001). 2 55717ke] HA 71
< A9 2 Ayl we} ohd: ok FARER A
FAFL 23.5°CE HoR] 2N ¥ 25X
R o) i, Fopdel YR He 26°CE



46 Korean Journal of Agricultural and Forest Meteorology, Vol. 8, No. 2.

A AU B HE G557 Erl(Lee et dl,
1988). Ying et al(1998) 2|0l nl3] oldch
AGoA] W Fgdo] B o= FL AR
13 AZAAL A3}, AL sink size, FEHF A
58 53 Qo] S g7 SlsiMe SRS IU
AR 71z ¥8%s 4 g Ut _57F 58 AY
e aFFY VN2 FAT TFY] FA3
7t Jehar, FEo] ko) ukgsle] A3t 2401 F
ZA=lo] FH3 JFBA7IE FHEkA] Z3lA k.
A, 5%7] Lo i3 9kS-S B RI=EF His
YEY Hof] b3} TRl L a7l A
Aol gt 257 oA Fa&Ert whEd,
IEY FFL S50 Uigh 2=xRkg] FE3T Alol7t
Fh(Morie, 1990). T okAlolA dv] 7, 1]
A, T5HlES 13 e 2L oY F
Z57A] BHFRE7} 24.5-23.8°C) 59 30Q00A
64 9Y, FAZFL 23.6°C 59 30Y, FTAES
22.6~21.9°C31 52 3094 64 9Yo] Mg HIe}
™(Choi et al, 2005) THA = &5 & T5717%
2] HALE 1 2000CE B w) 2YFLE F¢ F 2
A, FHAFL 25 F 56, FUNFL 25 %

Y2 olrr} WA At 2ol hHn| ko] A
AV oA gheko] F7FHHKim er al, 2005).
oz} o] BYE FFolekw HBo] AL A
kA, Aulrle, B, 7P et tE2A U
el 9(Peng ef al, 1994; Matushima, 1957), 53]
A1) 71383 Zgo] AuiA7), ST 5
ARSI 583 890E AR gl ;e dF
7} H83 AFojr}. ¥ A Aold] = ¥
A5 L AR B3 At Al AlgE 89l
W Fol EA AlFAT7 vRIg Aot whebA 2
E Apizd 9 7iFEsel g 2 AsHEE
Fagko 2 2Hgo] AaE 8-S Su)slsiara} o}
AHl T2 34 7197 2R ER1 oidellMe] |
ASTA 71384, ASEA, 948 Sl o 4

ANE ®Wusluat sict
IL X2 Y 4
B AL 200248 = 394 71ES 26° 25
1

42", 7 110° 52' 32" 3P 200 e YAF F=
¥9ulety BB ATA BEARY AP gTH

200330 S EAATAE AIREZEH 35° 56' 18",
573 126° 55' 50" 3L 10 myol| A AAISAT

FHT gt AREAA AIRA o3ty B4
Table 101419} Zo] it A PEZFL wALgE
74.8%, FE 16%, F71E8% 28.2 gkg, QAHEo|
107 mgkgelA3L, S T3 719 AR viAL
et 48.7%, NEDF 41.5%, F7158F 24.5 gke,
QAEFo] 7.8 mykeo® Aatel Hi3| HEF o)
B3, 7183 Qgieo) yigid

H B2 3 o2 ATV 2T &
B, A 7Y, STAER tigeiel BUE
FHAZR FHHE FARBIROH, T FEoES
FAE 5 2072 2RA 99, FTAYFER] 2H- 63
< FABIET. S0l 39 29Y9) TEeEl 59
30 & oldsip o, AH|ZRe A 110kg/ha, 2
2b 45 kgha, 2] 57kghas A49 ZEe 74|
70%, 58] 30%= A FReH, QRS A7 7]
2 ALt mY AAFFE 255520X20 em),
AHESE 23202 FI9c)

ShEoME s 1ol HE3le 69 1€l oldst
Qom, ABjZe AA 110 keha, UAF 45 kg/ha,
ZH) 57 kg/haS Aie 7]H-597]-5781=40-30-30%
2 BA 319, dele 71H 70%, 78] 30%E &
Al BfEom, QIike Mg 7R AESIGh mE
AT 243 (30X 14 cm), AYESFE 34202
st

XA A5 &5 TH7)(HOBO H8)E H=]3}
o B, Hal, HA7R-E S, AL, A4,
AzA|G = A57 V7|24 (Campbell CR10X)E 4
Asted STt 7rdEziel e e ARe
=g Blasp] % sFhwATE T Aol s
N&ESIFTHEFHA+Z, 1977).

RCI=10"%M19hx 10 (M

o, =S, =AU

7VdEe] E AE 7PIANES 25 A 30
HE 5§ 30U71A19] Havies Wi A3,

73

' e ddste] A=kt

= -50.004+6.452X-1.063+36.771t-7.812¢*

+0.004Xt+ 0.092Xs @)
Y=1/10a% B} (kg)X 100

X=m’3 FE5/10,0007], =25 H10d-25 F



Park et al.: Comparison of Rice Growth under Subtropical and Temperate Environments 47

Table 1. Physico-chemical properties of soil before the experiment

Si pH oM TN P,0s Particle size(%)
ites -

(1:5) (gkg) (gkg) (mg/kg) Sand Silt Clay
Iksan 6.0 282 1.8 107 9.2 74.8 16.0
Hunan 6.5 245 1.6 7.8 9.6 48.7 41.5
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Fig. 1. Daily average, maximum and minimum air tempera- tures at the Iksan and at Qiyang of Hunan province, China in 2002.

Each datum point represents the mean of 10 d.
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Table 2. Growth duration from transplanting to heading, accumulative temperature and integrated sunshine hours

Iksan(A) Hunan(B) Difference
Cultivars TD~HD AT ISH TD~HD AT ISH TD~HD AT ISH
(day) 0 (hr) (day) O (hr) (day) 0 (hr)
Korea
Unbongbyeo 68 1563 286 50 1,173 194 18 389 93
Gancheokbyeo 75 1729 324 54 1,291 226 21 437 99
Namcheonbyeo 86 2,001 366 68 1,661 317 18 340 49
Daecheonbyeo ' 84 1,951 361 55 1,318 228 29 633 133
Mean 78 1,811 334 57 1,361 241 2 450 94
China
Jinyou 207 81 1,870 343 64 1,553 294 17 317 48
Shanyougui 99 90 2092 370 74 1,834 377 16 258 6
Shanyou 63 92 2,132 371 73 1,803 367 19 329 4
Mean 88 2,031 36l 70 1,730 346 17 301 15

*TD : Transplanting date, HD : Heading date, AT : Accumulative temperature, ISH : Integrated sunshine hours

Table 3. Changes of tillering number and percentage effective tillers according to days after transplanting in Iksan

Days after transplanting (plants/§®)

Per. of effective

Varieties

30 40 50 60 70 80 tillers(%o)
Unbongbyeo 450 438 421 343 335 333 74.0
Namcheonbyeo 536 540 486 400 328 325 60.6
Gancheokbyeo 469 507 469 359 349 343 67.6
Daccheongbyeo 516 519 512 400 357 336 64.7
Mean 493 502 471 375 342 334 66.7
Jinyou207 457 431 428 283 278 260 56.9
Xianyougui99 526 483 483 336 328 313 59.5
Sanyou63 438 407 402 317 274 272 62.1
Mean 474 443 438 312 293 282 59.5
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Table 4. Changes of tillering number and percentage effective tillers according to days after transplanting in Hunan

. Days after transplanting (plants/§*) Per. of effective
Varieties i
10 20 30 40 50 60 70 tillers(%)
Unbongbyeo 98 212 370 455 378 333 315 69.2
Namcheonbyeo 95 180 350 425 378 322 294 69.1
Gancheokbyeo 95 197 432 427 408 375 335 775
Daecheongbyeo 93 197 390 490 442 392 330 67.3
Mean 95 197 1385 449 401 355 318 70.8
Jinyou207 107 198 293 368 328 286 252 634
Xianyougui99 115 210 370 403 352 294 274 67.9
Sanyou63 103 213 403 412 321 282 265 64.3
Mean 108 207 355 394 333 287 263 66.8

Table 5. Difference of quality characteristics of brown rice

Cultivars Protein Amylose Fat acid Perfect grain 1,000 grain weight

(%) (%) (mg) (%) (&)
Unbongbyeo 7.6 19.6 16.8 79.8 21.0
Namcheonbyeo 7.4 19.6 17.5 77.8 21.8
Gancheokbyeo 7.4 19.5 16.7 81.4 23.2
Daecheonbyeo 7.1 194 l16.7 82.7 243
Mean 7.5 19.5 16.9 30.4 22.6
Jinyou 207 7.9 19.8 18.4 61.7 154
Shanyougui 99 75 19.7 16.5 62.7 222
Shanyou 63 7.8 19.8 177 60.1 22.1
Mean 7.7 19.8 17.5 61.5 19.9

Table 6. Heading date, yield and yield components of rice cultivars according to cultivate area

No. of panicle per ~ No. of Spikelets Milled rice yield

Cultivars Heading date m? per panicle Ripening rate (ke./108)
Iksan Hunan lksan  Hunan Iksan  Hunan Iksan  Hunan Iksan  Hunan
Unbongbyeo Aug. 7 Jun21 333 315 82 81 91 90 473° 416*
Namcheonbyeo Aug.25 Jul. 9 325 294 108 107 81 81 509° 421®
Gancheokbyeo Aug. 4 Jun25 343 335 82 75 91 85 4932 397°
Daecheonbyeo Aug.23 Jun26 336 330 73 71 94 90 476° 373b
Mean Aug.17  Jun28 334 319 86 84 89 87. 488 402
Jinyou 207 Aug.20 Jul. 5 260 252 131 142 83 76 567° 420°
Shanyougui 99 Aug.29 Jul.15 313 274 112 132 81 79 516° 430°
Shanyou 63 Aug.31 Jul.14 272 265 115 100 82 79 535° 4532
Mean Aug.27 Jul. 9 282 264 119 125 82 78 539 434

*With a columm for each parameter, means followed by different letter are significantly different at 0.05 probability level
according to least significant difference (LLSD) test
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H 2

715 3)0l| wjE 2heo] ALY G RAF B4
oz 7|38 Hslol giggh 2Ee] AasS
Zu)glsiaAt ofduAYR] S5 34 7193 20
Al = oA QEjFe) g T, 3 FF
< TS W RS £ g FEE9eaE
Hlm Falyrt.

olduiA|tiola = Al 7PFANE e &
718 & 5 B 2497 ZolAE FHol B
oAl Aoz 69 Fo 58 A 7130
o5k & mEke 440kg/10a2M, 78 Fo &5
749 460 kg/10afi2e] 3 Vet 2oiAtI]
QrEx| ) FPFAIalE - 8 Fkrol] A B T
o] 520 kg/10a2% 7P ¥okor olHt} &7} m}
EAY 2ol 79 & Feafo] FhAashe Al
32 T34 Aol vims) By Sox) 715
2ol 23 & Fake 60 kg/10a°] EUTT.

LA cs} ofFUiAI] 719 7ol whE o[ FH
B 257 kA] A4 2o uig) ojdrielr] &
TEFO] 229, TEHEFO) 1Y BSHAL, FEE
L ofddl 732 AQ gl Al F A ol
3 7045kl 2571 =AU 27132 kel AEg
& 79 oA 717ko] dojA g7dol A8 Q)

Z1FE m?F 5 BY 3, FES BT
27 |1FNA st SR Al FEHIE
L P FIEERE ooi] Eton] Apake F
AEFE EF oA H3had) d2F58 2doiA
488 kg/10a2.2 ofAto) vIs) 21%7} E}OH, T
EZL 539 kg/10a2E LTHllA 24%7} S5 AT}
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