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Analyzing the Effect of Climatic Variables on Growth and
Yield of Rice in Chuncheon Region
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ABSTRACT Here we reported an analyzing result for the
relationship between climatic variables and rice(c.v. Odaebyeo
and Ilpumbyeo) yield characteristics (including some growth
characteristics) based on a long-term observed data at GARES
and at KMA for rice and weather, respectively. Most of
crop parameters investigated, such as heading date, culm
height, panicle number m?, grain number panicle’, ripening
rate, 1,000 grain weight and yield were strongly affected
by wind velocity and relative humidity, as well as by daily
mean air temperature, precipitation, sunshine hours and
daily variations in air temperature depending on variety and
crop developmental stages. Air velocity and relative humidity
had not been studied as climatic variables affecting on the
characteristics of rice growth and yield, however, they
turned out to affect all the characteristics of rice investigated,
especially ripening rate and yield, as much as any other
climatic variables in this study. Air velocity appeared to
affect highly the culm height and yield of Odaebyeo and
Ilpumbyeo. Relative humidity appeared to affect highly grain
number and ripening rate of Odaebyeo and yield of Tlpumbyeo.
Consequently Rice yield revealed to increase in the climatic
conditions of high air velocity and low relative humidity.

Keywords : rice, growth, yield, climatic variable, air velocity,
relative humidity
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Table 1. Characteristics of growth and yield in Odaebyeo(’88~09) and Ilpumbyeo(’94~09)

Days to . . . L 1000 grain Yield of
Varieties Statistics heading Culm height (P an/wl;: (n (/}rau} Ie) Rlpexg);l% rate we, milled rice
(days) {cm) no./m") o0./panic 0 @ (kg/10a)
Average 68.3 76.0 3744 79.2 81.8 24.8 505
Odaebyeo .
Range 65~74 64.6~87.4 293~455 70.3~87.9 56.4~91.8 23.0~27.2 386~622
Average 90.2 71.5 3724 938 84.3 222 520
Ilpumbyeo
Range 84~95 60.0~81.7 306~482 75.9~108.9  58.5~95.9 20.8~23.1 428~588
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Table 2. Characteristics of climatic variables depending on rice developmental stages in Odaebyeo(’88~09) and Ilpumbyeo(*94~'09)

Climatic Varicties  Statistics Rooting Effective tillering Nonproductive  Reproductive Ripening stage
variables stage stage tillering stage growth stage pemng sag
Average 18.9 21.3 23.0 24.5 239
Odacbyeo
DAT Range 16.0~21.3 19.9~22.6 20.6~24.8 22.5~27.3 21.6~253
() Average 19.2 21.4 24.0 25.5 20.3
lipumbyeo
Range 16.0~21.3 20.0~22.6 22.5~26.2 24,1~26.7 18.4~22.0
sum 16 91 45 405 355
Odaebyeo
Pre. Range 0~62 15~286 0~145 20~908 76~771
(mm) sum 15 78 370 396 225
Iipumbyeo
Range 0~53 15~175 120~757 152~681 5~603
Average 7.6 6.7 5.1 4.5 5.6
SH Odaebyeo
t Range 43~11.2 4.1~8.6 1.1~10.8 1.9~6.8 2.8~7.2
ours
Average 7.5 6.7 4.5 5.0 5
/day) llpumbyeo £
Range 43~11.2 4.1~8.1 2.2~8.0 2.5~75 2.9~738
Average 12.8 114 9.3 8.2 93
Odaebyeo
DVAT Range 10.3~15.6 9.1~13.6 5.8~155 6.1~10.1 7.3~114
() Average 12.8 11.6 9.1 82 10.2
lipumbyeo
Range 10.3~15.6 9.9~13.6 6.4~15.5 6.4~10.1 7.8~13.4
Average 1.4 1.2 1.2 1.1 1.1
Odaebyeo
AV Range 0.3~1.8 0.9~1.7 0.8~1.8 0.8~1.5 0.68~1.45
(m/sec) Average 1.3 1.2 1.2 1.1 1.09
[ipumbyeo
Range 0.3~1.8 09~14 0.8~1.5 0.8~1.5 0.57~1.55
Average 67.0 71.4 76.1 80.3 ‘ 79.8
Odaebyeo
RH Range 52.7~80.9 64.5~84.2 58.9~90.3 74.3~87.3 74.4~85.5
(%) Average 66.4 70.6 79.1 80.4 78.9
[lpumbyeo
Range 52.7~80.9 64.5~84.2 69.8~85.4 73.5~89.0 70.0~83.8

Abbreviations : DAT for Daily Average Temperature, Pre. for Precipitation, SH for Sunshine Hours, DVAT for Daily Variations
in Air Temperature, AV for Air Velocity, and RH for Relative Humidity
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Table 3. Determination coefficients of the relationship between climatic variables and rice growth or yield parameters.

A) Days to heading

Climatic Odaebyeo [lpumbyeo
Element RS ETS NTS RGS THP RS ETS NTS RGS THP
DAT 0.078™ 0296 0207 01710 0263 0202  0.6897  0.001®  0.144" 04527
Pre. 0.225"  0.099®  0.039®  0.058"  0.045" 0.018™  0.042™ 0062  0.130™ 0311
SH 0.114™  0.029™  0.096™  0.112°  0.049™ 0.051™  0.089™  0.109®  0.087"  0.041™
DVAT  0.146® 0.168°  0.101  0.153®  0.071™ 0.093"  0.032™  0.058™ 0215 0247
AV 0.031™  0.002 0218  0.112"  0.049™ 0.113™  0.111™ 0309  0.142"  0.052"
RH 0.044™  0.170° 0066  0.118"  0.248" 0.046™  0.163* 02377 0.021™ 03817

B) Culm height

Climatic Odaebyeo Hpumbyeo
Element RS ETS NTS RGS THP RS ETS NTS RGS THP
DAT 0209 0191  0.066™ 02137 0253 0.176™  0.159™  0.166™  0238°  0214™
Pre. 0.044™ 03047  0287" 0131  0.154™ 0.010® 0343 02317 0.187" 0356
SH 0.119™  0230°  0.117° 0136  0.023™ 0.096™  0282°  0.129"  0.117°  0.104™

* * * *

DVAT 0.068* 0311 0.141™  0.286 0.200" 0.261" 0.562" 0.049  0.468" 0559
AV 04717 0.100®  0.187®  0.008®  0.072" 0.502"  0.035™  0.090™  0.048™  0.100™
RH 0.085™  0.207" 0.205" 0.080™  0.033™ 0.052™ 0227 0.123® 0337 0.020™

C) Panicle number m™

Climatic Odaebyeo Hpumbyeo

Element RS ETS NTS RGS THP RS ETS NTS RGS THP
DAT 0.041™  0.044™ 0239 0196  0.106" 0.109"  0.185™  0.146™  0.078"  0.144"
Pre. 0.012"  0.152®  0.051™  0.140® 0266 0.048"  0.074™  0.608"  0.059® 0271

SH 0.129™  0232"  0.041™ 03987 0310”7 0.103™ 0202 05727 0005  0217"

DVAT 0.077"  0.128"  0.030™  0445" 0394 03797  0259"  0.143® 0478 0600
AV 0263" 0249  0221°  0062® 0.182° 0.230"  0.085™ 0062 03927  0.121"
RH 0.043"  0.057°  0.053™  0.151™  0.054™ 0.081™ 0076 0254  0241°  0.024"

D) Grain number per panicle

Climatic Odaebyeo Hpumbyeo

Element RS ETS NTS RGS THP RS ETS NTS RGS THP
DAT 0.040°  0.073® 0210  0.061™  0.018" 0.153™  0.012™  0.141™ 03827 0265
Pre. 0.003™ 0127 0229 0245  0.095" 0.198"™  0.078™ 0301  0.092®  0.011™
SH 0.102  0384" 02877  0.112® 0239 0.027  0.101™ 0275 0172  0.002"

DVAT 0.061™  0223" 0452 0000  0.192° 0266 0067 0367 0052  0.138™
AV 0.023™  0.038™ 0083  0.036  0.008" 0.069™  0.002™  0.194™  0269°  0.094"
RH 0.151™ 04117 0402" 03857 0465 0.107°  0.049™ 0341  0.008™  0.118™

Abbreviations : RS for Rooting Stage, ETS for Effective Tillering Stage, NTS for Nonproductive Tillering Stage, RGS for
Reproductive Growth Stage and THP for Transplanting to Heading Period
*, **Significant at 0.05 and 0.01 probability levels, ns : not significant
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Table 4. Determination Coefficients of the relationship between climatic variables for 40 days after heading and yield characteristics

Climatic Odaebyeo Illpumbyeo
Element RR' TGW Y RR TGW Y
DAT 0.060™ 0.156™ 0.083™ 0.508™ 0.052™ 0284
Pre. 0.409" 03307 0.239" 0.096™ 0.038™ 0.212%
SH 0.344" 0.230" 0.184" 0.055™ 0.003™ 0.106"
DVAT 0.246° 0277" 0441”7 0.044™ 0.045™ 0.131™
AV 0.305" 0.129™ 0376 0237 0.113™ 0.509"
RH 0446 0.109™ 0.231° 0.351" 0278 0.512"
' Abbreviations : RR for Ripening Rate, TGW for Thousand Grain Weight, and Y for Yield of milled rice
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