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The Climatic Influence on Spikelet Formation
and Yield of Lowland Rice

II. Climatic Consumptive Effect for Spikelet Formation

Jong Chul Lee* and Su Bong Ahn**

ABSTRACT

In order to confirm the effect of-:limatic consumption index (C C I) on the number of spikelets and yield
of rice, 3 levels of shading rates such as 0, 25, 50% of full light were treated during the tillering stage, reproduc-
tive growth stage and ripening period, respectively, in a phytotron controlled with day/ night temperature of
20/10°C and 306/20°C, and field at Crop Experiment Station, Suwon, Korea. The results are as follows:

1. As solar radiation decreased during the reproductive growth stage in 30/20°C or field condition, the num-
ber of spikelets per panicle was decreased due to the decrease of the number of differentiated secondary rachis
branches and spikelets as well as the increase of the number of degenerated secondary rachis branches and

spikelets.

2. Our results showed slight negative correlation between C C I of the reproductive growth stage and number
of panicles per square meter and number of differentiated secondary rachis branches. On the other hand,
there was highly significant positive correlation between C C I of the reproductive growth stage and the number
of degenerated secondary rachis branches and spikelets, and negative correlation in number of differentiated
spikelets.

3. The shading during the reproductive growth stage did not affect on the percentage of ripened grains and
1000 grains weight of hulled rice, whereas those were decreased with shading during the ripened period.

4. Influence of shading in each growing stage on the yield was severe in the order of ripened period, repro-
ductive growth stage, tillering stage.

5. Respiration rate in Jinheung was higher than that of Tongil at low temperature, but reversed above 30°C.
Respiratory coefficients (Q0) of Tongil and Jinheung were 2.74 and 1.96, respectively. Respiration/ pho-
tosynthesis ratio in Jinheung was higher than that of Tongil at low temperature, while higher in Tongil above
32°C.

6. Transportation of '*C was restricted at 20/10°C in Tongil, however, there was no differences at 30/20°C

* B ABE AR (Korea Ginseng & Tobaccco Research Institute) < 1984.9.6 £%)
* U EABE B (College of Agriculture, Chungnam National University)
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in both Tongil and Jinheung. The influence of shading on the transportation of 14¢ did not affect at 20/10°C,
but it was hampered with shading at 30/20°C in both varieties.
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Table 1. Number of tillers per pot of two rice varieties during maximum tillering stage under
different temperatures and shading rates in phytotron, 1978

Day./ Night temperature (C)

Shading rate (%) 20710 30 /20
Tongil Jinheung Tongil Jinheung
0 7.1* 7.5¢ 10.4* 7.1*
25 5.0 6.1° 7.0° 5.0
50 4.2% 3.6 6.8° 4.2°%

Light intensity : Natural condition

Means within different letters in a column for a given variety at a temperature are significantly diffe-
rent at the 5% level by Duncan's Multiple Range Test (DNMRT)
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Table 2. Number of seconday rachis branches and spikelets per panicle of two rice varieties under
different temperatures and shading rates during the reproductive stage in phytotron, 1978.

Shading No. of secondary rachis branches No. of spikelets

Day //Night Variety Differen- D R Differen- D R
. ifferen- Degener- Rema- Differen- Degener- Rema-
temperature (C) rute (%) tiation  ation ining tiation ation ining
0 20.6 2.2 18.4 63.5 2.3 61.2
Tongil 25 20.2 23 17.9 61.6 2.3 59.3
50 194 2.4 17.0 581 2.7 55.4
2010 0 15.2 1.2 14.0 75.6* 1.6 74.0*
Jinheung 25 15.0 1.3 13.7 67.2** 1.6 65.6°*
50 146 1.4 13.2 60.0° 1.8 58.2°
0 26.8 55° 21.3* 89.5* 38 85.7*
Tongil 25 26.4 5.9 20.5% 84.4* 3.9 80.5*
50 25.8 7.4* 184" 66.7° 35 63.2%
80720 0 19.8* 1.8* 18.0* 88.7° 2.4 86.3*
Jinheung 25 19.4* 2.1* 17.3* 87.0* 2.7 84.3
50 17.6" 36* 14.0* 72.7° 2.6 70.3%

Means within different letters in a column for a given variety at a temperature significantly different
at the 5% level by DNMRT

Table 3. Correlation coefficient between climatic consumption index(CC1) during reproductive

stage and number of secondary rachis branches, spikelets differentiated, ratio of degene-
ration of secondary rachis branches and spikeles in phytotron, 1978,

Day/Night temperature (C)

Item 20/10 30,20
Tongil dJinheung Tongil Jinheung
A ~1.000** - 1.000 ** -0.998* ~0.997*
B 1.000** 0.980 0.997 * 0.979
C -1.000** -0.972 -0.992 0972
D 0987 0.999 * 0.000 ** -0.997*

A =No. of secondary rachis branches differentiated

B = Ratio of degeneration of secondary rachis branches
C = No. of spikelets differentiated

D = Raitio of degeneration of spikelets

Table 4. Percentage of ripened grains of two rice varieties under different temperatures and sha-
ding rates during the different growth stages in phytotron, 1978.

Day./ Night temperature (C)

Shading period i‘t‘ad(”jég) 20,10 30,720
e Tongil Jinheung Tongil Jinheung
0 60 75 72 80
Reproductive stage 25 62 75 73 81
50 61 76 73 80
0 60° 75 72" 80
Ripening stage 25 40° 53¢ 60° 64°
50 24 32° 36° 39*
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Table 5. Number of maximum tillers and panicles per hill and effective tillers ratio of four rice
varieties under different shading rates during different growth stages, 1978.

Tongil Raekyung Jinheung Akibare

. Shad- No. of No.of Effecc No.of No.of Effec No.of No.of Effec- No.of No. Effec-
Shading  ing  maxi- pi- tive maxi- . tive maxi- ani- Hve maxi-  of tive
period rate mum P2 tillers mum P tillers mum P tillers mum pani- tillers
(%) tillers cles (%) tillers cles (%) tillers cles (%) tillerscles (%)

Tillerin 0 152 151 93 145 113 78 139 123 89 214 172 80
& 25 156 143 92 138 108 78 124 112 90 168 148 88
stage 50 150 136 92 132 105 80 110 107 97 145 131 90
Reproductive 0 162 181 93 145 113 78 139 123 89 214 172 80
t' YCHYe 95 160 148 86 144 107 74 140 117 84 208 158 74
stage 50 163 140 8 146 106 73 138 115 84 215 157 74

Table 6. Differentiation and degeneration of rachis branches and spikelets per panicle of four rice
varieties at different shading rates during the reproductive stage, 1978.

Shading No. of Ist rachis branches No. of 2nd rachis branches No. of spikelets

Variety rate  Differe- Degener- Remain- Differe- Degener- Remai: Differe- Degene- Remain-
€ ntiation ation ing ntiation ation ning  ntiation ration ing
0 10.1 0.2 9.9 26.0 52" 20.8*  110° i 109*
Tongil 25 10.2 0.2 10.0 26.2 99* 17.3* 106 2 104
50 10.0 0.7 9.3 253 11.3* 14.0¢ 95* 3 92*
0 11.4 0.0 11.4 30.8* 5.1° 25.7*  150* 3 147*
Raekyung 25 11.5 0.0 11.5 306 6.8* 238 141+ 5 136<*
50 11.1 0.3 10.8 27.1° 98 17.3* 128* 6 122
0 8.9 0.0 89 234* 2.3% 211 112 1 111+
dinheung 25 8.8 0.0 8.8 234* 2.7 20.7+ 109 2 107+
50 8.2 0.3 19 19.7* 44 15.3* 8g8* 2 86*
0 7.7 0.2 15 20.7° 34" 17.3* 93 1 93
Akibare 25 8.0 0.0 7.9 20.9* 43" 16.6* 86 1 86
50 7.9 0.4 15 17.9* 56* 12.3* 78 2 76

Means witnin different letters in a columna for a given variety are significantly different at the

5% level oy DNMRT
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Fig. 1. Relationship between climatic consumption index during reproductive stage and
number of panicles per square meter of four rice varieties in field, 1978.
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Table 7. Percentage of ripened grains and 1,000 grain weight of four rice varieties under different
shading rates during different growth stages, 1978

Shading Variety
rate (¥) Tongil Raekyung Jinheung Akibare

Shading period

% of ripened grains

Reoroductiv 0 75 73 76 81
o *’e°°“° € 25 74 72 73 79
a8 50 74 72 71 78
Riven 0 75¢ 73 76 81°
t"""e ng 25 ne 50 51® 71
stag 50 39* 48s 34* 45%
1,000 grains weight (4)
Reoroductive 0 223 23.6 23.6 20.2
. m" . 25 223 238 236 20.1
& 50 224 23.4 233 20.1
Ripenin 0 - 223 236 236 20.2
otave & 265 20.1 22.8 22.2 195
g 50 192 21.9 208 182

No. of panicles

P

No. of Grain
spikelets weight
(&) W) AN W)

Unshaded control
50% shading during
tillering stage

) 50% shading during rR)
R‘:’;’[‘lesd reproductive stage P
€ ® —¥%—x— 50% shading during

ripening stage

Akibare

(W)
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Table 8. Grain yield of four rice varieties under different shading rates different growth stages,

1978
] B Shading Grain yield (k4 10a)
d
Shading Perio rate(%) Tongil Raekyung Jinheung Akibare
i 0 (control) 551 C100) 640 (100) 482 (100) 500 (100)
enng 25 524 (95) 604 C 94) 434 € 90) 412 ( 82)
stage 50 464 ( 84) 548 ( 86) 403 ( 84) 412 ( 82)
Renroducti 0 511 (100 640 (100) 482 (100) 500 €100)
:pm uctive 25 504 C 91) 602 ( 94) 441 € 92) 420 ( 84)
stage 50 388 ( 70) 429 ( 67) 289 ¢ 60) 295 ( 59)
Riven 0 551 (100) 640 (100) 482 (100) 500 (100)
tpening 25 400 C 73) 593 ( 93) 398 ( 83) 421 ( 84)
stage 50 296 ( 54) 349 ( 54) 268 ( 56) 328 ( 66)
LSD at the 5% level 54 79 69 60

( ) represents relative yield of each variety at different shading rates compared to unshaded

control,
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Table 9. CO; relative activity in different organs of two rice varieties grown under different
g

temperatures and shading rates, 1978

i Tongil Jinheung
Shad
I%:),;g:fag&:.e ratia ng Leaf Culm+ Leaf Culm+
0 @® leaf Root Total leaf Root Total
blade sheath blade sheath

0 70 26 4 100 66 31 3 100
2010 25 71 24 5 100 66 31 3 100
50 71 24 5 100 68 29 3 100
] 52 39 9 100 53 39 8 100
3020 25 54 35 11 100 56 38 6 100
50 57 34 9 100 68 29 3 100

24 hours after *CO, exposure ( 30 minute) at neck-node differentiation stage.
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