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The Climatic Influence on Spikelet Formation and
Yield of Lowland Rice

M. Control of Number of Spikelets by Changing Transplanting Date

Su Bong Ahn* and Jong Chul Lee*

ABSTRACT

In order to find out the possibility of increasing the number of spikelets by changing transplanting date, this

study was conducted at Suwon, Yuseong and Jinju in 1979 and 1980. Climatic consumption effect was differ-

ent depending on location, year, and variety. Number of spikelets can be increased by changing transplanting

date due to the decrease of climatic consumption index (C C [) during the reproductive stage. Transplanting
date for higher yield and number of spikelets of Tongil was May 25 at Suwon, from May 25 to June S at

Yuseong and June 5 at Jinju, and in the japonica, it was slightly earlier than that of Tongil in each location.
Increasing the number of spikelets and grain yield by the effect of decrease in C C C during the reproductive
stage should be considered the percentage of ri pened grains.
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Table 1. Cultural methods of rice in each location.
. . Transplanting Planting Fertilization (kg./ 10 a)
Location Variety date density(cm)  (N-P,05- K,0)
Suweon 258 May 11, May 25 Tongil type 16-8-9
Suweon Jinheung June 10, Jdune 25 30X15 ponica type 8-8-9.
Tongil May 15, May 25 T=15-8-9
Yuseong Milyane 15 June 5, June 15 30x15 J= 9-8-9
tyang June 25
_ Tongil dune 5, dJune 20 T=15-6-8
Jinju Milyang 15 Quly 5 30x15 J=15-6-8
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Table 2. Climatic conditions during each growing stages of Tongil type rice plant under

different transplating dates, 1979.

Tillering stage

Reproductive stage Ripening stage

Trans- Solar Solar Solar
Location planting Temp. radiation CCI* Temp. radiation CCI*  Temp. radiation CCI*
dates ('C)  (cal/enf (107  (C)  (ealZem® (10%°)  (°C) (eal/enf (107%)
/ day) / day) /day)
May 11  20.0 401 52 25.0 328 9.2 24.3 348 82
Suwon May 25 21.8 364 6.6 25.6 328 9.6 23.7 370 7.4
dJun. 10 227 370 6.9 25.9 340 9.5 22.6 349 7.3
Jun. 25 24.0 344 8.2 24.5 350 8.3 19.2 324 6.1
May 15 209 365 6.2 25.1 320 9.5 24.2 343 8.3
May 25 22.0 354 6.8 25.3 325 9.5 24.2 241 8.3
Yuseong dJun. 5 229 340 7.6 25.8 350 9.2 23.4 348 7.7
Jun. 15 239 361 7.7 25.1 849 9.2 234 349 7.7
Jun. 25 24.0 264 10.6 26.1 369 8.9 21.4 282 82
Jun. 5 230 340 7.1 23.0 412 6.3 24.7 384 7.1
Jinju Jun. 20 237 336 8.2 23.7 436 6.3 23.7 360 76
Jul. 5 236 423 6.4 24.0 424 6.6 - 226 341 7.4

CCI*: Climatic consumption index.
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Fig.1. Daily mean temperature and solar radiation during spikelet differentiation stage under
different transplanting date in three locations, 1979.
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Table 3. Yield and its components of rice under different transplanting date in each

location, 1979.
- Tongil type Japonica type
.;9;. glza:tsi;lg li-{]ead- lPanic- Grains Rdipen- Yield Head- IPanic- Grains Izipen- Yield
g date da%e eesr m? pei‘e m? erains g/ tli te eesr m?® ﬁ:ell(; m erains (kg
= R Peos 10a) %€ P e Ben) 10
(ea) (es) (10 ea) (®) (ea) (ea) (10%a) (%)
L Mayll 811 282 105 296 87 6422 8 8 249 103 253*° 87 583
S May26 816 346 115 398° 84° 683* 811 245 106 260° 89 600
S Jun.10 821 293 121 355* 77 608® 8 17 256 102 261° 86 589
Jun.25 9. 6 307 113 347® &3 411® 826 221 97 214> 87 542
May 15 8 9 265 129 342® 62 509 8 10 303 101 306° 91 502
¥ May25 810 276 134 369° 63 5312 811 292 100 292° 89 517
€ Jun. 5 815 273 135 369° 62° 540° 8 14 279 107 298° 88 493
> Jun.15 816 252 141 355 - 65° 517° 817 271 107 290 91 498
Jun.25 825 211 131 276° 54> 470® 825 242 92 226® 86 430
o Jun. 5 811 266 124 330 632 5202 8 15 297 90 267° 917 492
'E Jun.20 820 305 111 339 63* 491° 820 333 100 333* 79® 456
= Jul. 5 826 289 105 303 54° 430> 8 26 332 86 286° 71® 405
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Fig. 2. Number of spikeles per square meter and grain yield under different transplanting

date in three locations, 1979.
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Fig.3. Relationship between number of spikelets
per square meter and grain yield, 1979
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Table 4. Correlation coefficient between climatic conditions during reproductive stage and
number of spikelets differentiated per square meter under different transplanting

dates, 1979.
Solar Climatic
Location Variety Temperature radiation consumption
index
Tongil type —0.672 ~-0.558 —0.964*%
Suwon Japonica type —0.436 ~-0.192 —0.964*
Tongil type —0.602 —0.566 —0.958*
Yusong Japonica type —0.280 —0.276 —0.995%*
Jini Tongil type —0.364 ~0.262 —0.966
ek Japonica type —0.197 ~0866 —0.958
Tongil type Jinju
Suwon Yuseong ;
Y=—2431+33.29 x
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Fig. 5. Number of spikelets per square meter and cilmatic consumption index during repro-
ductive stage under different transplanting dates in three lacations, 1979,

Table 5. 1st and 2nd rachis-branch of rice under different transplanting date in each
location, 1979.
Tongil Japonica
.E Trans-  1st rachis - branch 2nd rachis~branch 1st rachis-branch 2nd rachis~branch
¥ planting Diff* Rem* B/A Diff Rem. B/A Diff. Rem. B/A Diff. Rem. B/A
S date (A) (B) ratic (A) (B) ratio (A) (B) ratio (A) (B) ratio
(ea/pJ(ea’p.*) (%) (ea/p)(ea’p.) (%) (ea/p.) €asp.) (%) (ea/p.) (eap.) (%)
May 11 100 98 98 328 282 86 7.8 7.7 99 295 254 86
s May 26 8.8 86 97 302 269 89 81 7.9 98 282 243 86
U;B;) Jun. 10 8.1 7.7 95 266 223 84 8.6 8.5 99 269 239 89
Jun. 25 8.8 7.8 89 245 21.9 89 7.8 7.7 99 25.9 238 92
May 15 10.7 106 99 327 284 87 1.3 112 99 374 284 76
%n May 25 104 10.2 98 346  30.1 87 109 10.7 98 33.6 279 83
2 Jun. 5 103 10.1 98 31.0 270 87 120 120 100 355 277 718
£ Jun. 15 109 10.7 98 299 272 91 1.0 1.0 100 33.6 286 85
Jun., 25 111 1.0 99 318 273 86 10.7 107 100 33.3 303 91
s dJun. 5 117 1.3 97 279 21.2 176 1.5 10.9 95 19.7 169 86
E Jun. 20 10.6 105 99 227 173 76 11.6 113 97 18.9 16.6 88
Jul. 5 110 10.2 93 20.1 153 76 11.0 101 92 17.0 148 87

*Note : Diff. = Differentiation, Rem. = Remaining, p. = panicle
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Table 6. Climatic conditions during each growing stage of Tongil type rice plant under

different transplanting time in 1980.

Tillering stage

Reproductive stage

Ripening stage

=

& Trans- Solar Solar Solar

8 planting Temp. radiation CCI Temp. radiation CCI Temp. radiation CCI

S time T (cal/ (107%) )  (cal/ (107%) ¢ (cal/ (107%)

cm’® /day) cm®/day) cm®/day)

- May 11 17.6 395 4.4 23.0 287 9.1 224 264 94

g May 25 202 409 52 23.0 284 9.2 213 274 84

& dun. 10 212 337 6.8 231 283 9.3 21.0 283 7.9
Jun. 26 221 274 8.9 22.1 258 9.8 17.7 322 54

5 dun. 5 227 279 9.1 231 179 14.8 224 160 15.6

E dJun. 20 225 199 12.6 231 163 16.1 213 167 13.8
Jul. 5 235 204 133 228 155 16.5 20.9 175 12.8

Table 7. Correlation coefficient between climatic conditions during reproductive stage and
number of spiklets differentiated per square meter under different transplanting

date, 1980.
Solar Climatic _
Location Variety Temperature radiation ti:gg;umptlon
Tongil type —0.293 —0.396 —0.152
Suwon Japonica type 0.627 —0.340 0.455
Sinja Tongil type =0.236 0,406 =0217
Japonica type 0.292 —0.320 -—0.216

Table 8. Yield and its components of rice under different transplanting date in each

location, 1980.

.g Trons- Tongil .type : ‘ . Japoni'ca type ’ .
= planting Head- Paniclezs Grmm pezr Rxp_ened Yield ﬂead- Panicles G_rams pezr Rlpt_zned Yield
3 date ing per m® Panide m® grains (kg/ ing per nf panicle m? grains (kg/
= date (ea) (ea) (ea) (%) 10a) date (ea) (ea) (ea) (%) 10a)
o Mayll 814 251 106 266 76 509 8 8 240 101 242 86 604
S May?26 817 269 115 309 70 508 816 226 101 228 88 583
E Jun. 10 823 315 102 321 61 435 823 255 127 324 74 49
“ Jun. 25 9.9 251 93 233 34 199 831 226 105 237 74 434
= dun. 5 815 270 121 323 83 303 817 315 105 331 80 449
E Jun. 20 8.26 275 98 270 75 354 8.27 293 80 234 84 441

Jul. 5 829 180 126 227 48 229 831 200 82 164 73 390
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