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Studies on the Climatic Influence on Spikelet Formation
and Yield of Lowland Rice

I. Interaction of Temperature and Solar
Radiation for Spikelet Formation

Ahn, S, B.and J, C. Lee*

ABSTRACT

Experiment was conducted to know the interaction of temperature and solar radiation for spikelet formation

of rice in different location. Under the Korea climatic conditions both number of spikelets and percentage of

ripened grains affected yield of rice. Percentage of ripened grains was the most significant limiting factor in

Tongil type rice varieties and the lower number of spikelets in japonica type varieties. The number of spikelets

increased as amounts of solar radiation increased during the reproductive stage, as daily air temperature decreas-

ed from 23 to 28°C, or as climatic consumption index (CCI) value decreased. CCI calculated with critical

temperature of 10°C and solar radiation was more closely correlated with the number of spikelets compared to

CCI calculated with sunshine hours instead of solar radiation. CCI during the 15 days before heading was more

closely related with the number of spikelets compared to CCI during the 30 days before heading.
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Table 1. Awerage yield and its components of Tongil variety in each location(1972-1977).
No. _of No. of spikelets Fertility Ripgned 1,009 gain Yield
. panicles grains weight
Location per o’  Panicle 103 /m (%) (%) (€] (kg 10a)

Mean C.V Mean C.V Mean C.V Mean C.V Mean C.V Mean C.V Mean C.V
Chunchean 343 87 104° 128 357 94 93 26 732* 6.2 24.3** 33 598 446
Suweon 311 6.7 106° 68 330° 87 91* 143 70.1* 186 230° 27 517* 180
Cheongju 303 8.7 124 43 3'_7.6"‘ 87 89* 56 71.2* 73 248* 0.7 580 120
Yuseong 310** 108 116° 103 36.0* 127 92* 24 73.7* 6.4 243** 34 601* 6.9
Iri 296t 11.4 118° 44 349 11.2 78° 121 73.7* 66 231¢< 36 5i0¢ 138
Kwangju 302** 4.1 120° 7.1 362 7.6 87" 46 70.1** 7.4 243* 27 609 173
Daegu 318* 81 128* 7.0 407* 74 90 35 653%™ 124 240* 33 580 9.2
Milyang 318* 6.3 113° 109 359° 7.2 89* 57 697" 9.2 232°¢ 41 532¢ 51
Jinju 279* 123 139* 107 378° 90 89* 27 632° 139 244** 28 577** 125
Average 311 6.1 118 92 364 59 89 49 700 52 239 2.8 567 6.0

* Means within a column with different letters are significantly different at the 5% level by the

Duncan’s New Multiple Range Test.



Table 2.

Average yield and its components of japonica rice varieties in each location(1972-1977).

No. of No. of spikelets

Ripened 1,000 gain

Location panicles per Fertility grains weight Yield
per panicle 103/ nt (%) (%) (¢D) (k3.710a)
Mean C.V Mean C.V Mean C.V Mean C.V Mean C.V Mean C.V Mean CV
Chuncheon 338 9.9 92 172 310 30 93 27 1738 38 250 1.7 477 11
Suweon 440 149 67 68 295 204 94 1.5 862 11.0 206 40 434 6.0
Cheongju 317 43 78 21 247 47 96 1.2 908 35 231 12 459 125
Yuseong 325 185 96 123 312 84 98 11 813 62 220 32 477 103
Iri 247 128 99 97 245 148 90 57 772 37 215 38 427 120
Kwangju 292 7.2 81 112 237 80 93 25 795 109 245 31 390 209
Daegu 298 58 94 86 290 7.1 91 48 1768 57 220 32 464 8.0
Milyang 284 116 97 122 275 119 93 40 785 61 213 39 454 92
dinju 246 258 130 149 320 139 93 33 773 149 215 47 378 285
Average 309 188 93 190 280 11.2 93 26 802 66 224 67 440 82
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Fig. 1. Relationship between number of spikelets Fig. 2. Relationship between percentage of

per square meter and grain yield of two
rice varieties in different locations(1972 -
1977).
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Table 3, Seasonal changes of daily mean, solar radiation and climatic consumption index

in each location( 1971-1980).

July August

Location Early Middle Late Early Middle Late

T _sSs. € T S € T 8 € T S8 € T 8 C T S __C
Chuncheon 234 291 92 240 285 99 263 332 101 253 324 96 238 272 103 236 308 90
Suweon 233 253 107 241 244 116 268 332 105 258 273 119 248 276 108 243 298 97
Cheongjn 239 231 122 245 221 139 278 292 126 266 260 131 255 253 125 247 254 117
Yuseong 240 294 96 245 302 96 271 418 85 265 381 89 257 390 94 243 357 81
1ri 241 295 102 248 300 118 272 380 103 266 382 92 258 390 106 250 350 93
Kwangju 245 320 91 253 283 110 27.4 370 998 270 329 107 250 39 82 239 342 82
Daegu 242 307 93 245 304 96 273 38 95 263 356 94 256 321 100 240 308 91
Milyang 243 245 1.7 249 200 151 273 277 129 266 263 128 263 261 128 245 338 104
Jinju 242 313 91 249 293 102 266 330 88 267 367 93 264 385 88 250 326 93
Average 240 283 101 246 270 114 271 353 103 264 326 105 255 327 103 244 320 94

T : Daily mean temperature{C) S : Daily mean solar radiation(cal/cd/day) C:Climatic consumption index
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Fig_ 3. Relationship between daily mean tempera-
ture during reproductive stage and number
of spikelets per square meter and number
of spikelets per square meter divided by
daily mean solar radiation in different loca-
tions (1972-1977).
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Fig. 4. Relationship between daily mean solar
radiation during reproductive stage and
number of spike lets per square meter
in different locations (1972-1977).
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Fig, 5. Relationship between climatic consump-
tion index during reproductive stage and
number of spikelets per 7 and number
of spikelets per nZ divided by daily mean
solar radiation during reproductive sta-
ge in different locations (1972-1977).
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Table 4. Correlation coefficients between
meteorological conditions during
reproductive. stage and grain yield
of two rice varieties (1972-1977).

Daily mean Solar Climatic
Variety - tem yerat re radiation CONSUMPtion
peratu index
Tongil 0.169 0.503* -0.329
Japonica -0.179 0.236 -0.292

= Significant at the 5% level.



Table 5. Comparison of correlation coefficients
between climatic consumption index
calculated with different basic tempe-
rature during meiotic stage and number
of spikelets(1972-1977).

Location 10C 12 14 16 18 20

Suweon  -0.872* -0875 -0876 -0.878 -0877 -0.881
Yuseong  -0.852 -0.856 -0.857 -0.859 -0.860 -0.863
Jinju -0.840 -0.842 -0843 -0843 -0845 -0.847

*All r values significant at the 1% level

Table §. Comparison of correlation coefficients
between number of spikelets of two
rice varieties and climatic consumption
index calculated by solar radiation
(8CCI) and by sunshine hours(HCCD
during meiotic stage in different years
(1972-1977).

Location Scel Heal
Tongil Japonica Tongil Japonica
Suweon -0.872*% -0.964* -054 -0.70
Yuseong  -0.852* -0.830* -0.70 -0.68
Jinju -0.840% -0.825* -0.78 -0.62

* : Significant at the 5% level.

Table 7. Comparison of correlation coefficients
between number of spikelets per
panicle and climatic consumption index
during reprodutive stage and meiotic
stage in different locations(1972-1977).

. Reproductive stage Meiotic stage
Location Tongil Japonica Tongil Japonica
Suweon -0418 -0.573 -0.872* -0.964*
Yuseong  -0.196 -0.166 -0.852* -0.830*
dinju -0.115 -0.639 -0.840* -0.825*

*: Significant at the 5% level.
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