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Changes in Sink capacity and Source Activity
of Rice Cultivars in Response to Shift of Heading date

Sok Young Lee* and Yong Woong Kwon**

ABSTRACT : In temperate zone planting rice at different date subjects the crop to different cli-
matic condition. The present study aimed at comparison of the change in source-sink relationship of
the Japonica(J) and that of IndicaxJaponica(I X J) type rice cultivars caused by shift of heading date.
Two J- and two IX]J-type cultivars were made to head on August 16, August 26, and September
5. Sink capacity was changed by shift of heading date in different mode between the types of cul-
tivars. In both types major determinant of sink capacity was number of effective tillers, and the num-
ber of spikelets per panicle was the minor. In J-type earlier planting/heading was beneficial to
increased panicle numbers and this was due mainly to a larger diurnal difference in temperature. IxJ-
type cultivars favored a higher daily mean temperature to increase the sink capacity. The ability of
source at heading, in terms of leaf area per panicle, chlorophyll content per spiklet, photosynthetic
ability of leaves per unit area at 25°C, carbohydrate and N contents of leaves, was not so different
among different heading dates in both types. However, the source activity was governed principally
by temperature during grain filling. The J-type cultivars headed on Sept. 5 and IX J-type cultivars
headed later than August 16 could not have had sufficient source activity in grain filling due to lower
temperature.
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Fig. 1. Sowing(®), transplanting(A), heading( | ) and harvesting( m) date of rice cultivars.
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Table 1. Changes in sink capacity and fertility ratio of rice cultivars as affected by shift of heading

date
Heading Spikelets per Panicles Spikelets per Percent
Cultivars date panicle(Index) per hill hill( x 100) fertility
Sangpung 8.16 114 (100) 17.2 (100) 19.6 (100) 89
8.26 111 (97) 16.2 (97) 184 (94) 90
9.05 117 (103) 126 (73) 147 (75) 89
Jinheung 8.16 119 (100) 16.7 (100) 19.9(100) 93
8.26 113 (95) 16.2 (97) 183 (92) 93
9.05 123 (103) 111 (67) 136 (68) 38
Keumgang 8.16 146 (100) 15.5 (100) 22.6 (100) 92
8.26 155 (106) 15.8 (102) 24.5(108) 88
9.05 143 (98) 116 (75) 165 (73) 86
Milyang23 8.16 143 (100) 14.9 (100) 21.2(100) 94
8.26 150 (105) 15.4 (103) 23.0(108) 89
9.05 134 (94) 118 (79) 158 (75) 90
LSD. 05 Cultivar 10 1.0 1.6 6.2
Heading time 9 16 16 41
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Table 2. Relationship between effective tiller
numbers and climatic condition of the
period for 15, 20 and 25 days after
transplanting

Period after
Climatic transplanting
factors 15 20 25days

Diurnal change

of temperature 0.627* 0.621* 0.544*

Accumulated

temperature -0,797**  -0763** -0,755**
Amount of

insolation 0.630* 0.618* 0.479NS

« Denotes significance at the 5% level.
** Denotes significance at the 1% level. ¥ means non-
significance
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Table 3. Leaf-area per panicle and content of chlorophyll, carbohydrate, and nitrogen of upper 3 leaves
of rice cultivars as affected by heading date

Chlorophyll content Carbohydrate(%) Leaf
Heading Nitrogen 2area
Cultivars date (mg/g F.W.})(mg/spikelet) Leaf sheath Leaf blade (%) (cm/panicle)
Sangpung 8.16 2.05 30 55 33 2.7 154
8.26 2.15 31 10.8 438 25 119
9.05 2.10 29 53 5.8 2.7 128
Jinheung 8.16 2.15 33 41 31 2.8 159
8.26 2.25 34 74 8.0 2.8 127
9.05 2.20 33 46 5.5 27 127
Keumgang 8.16 2.10 32 8.5 55 2.7 174
8.26 2.20 28 9.0 5.0 2.6 172
9.05 2.15 26 8.2 11.1 2.3 125
Milyang23 8.16 2.10 31 6.8 42 2.8 179
8.26 2.20 30 8.7 57 2.6 177
9.05 225 26 8.9 13.2 2.2 127
LSD. 05 Cultivars 0.23 6 24 2.2 0.7 125
Heading date 0.24 6 2.6 29 0.8 115
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Fig. 2. Changes in chlorophyll content(mg chlorophylls per spikelet) of upper 3 leaves of 4 rice cul-
tivars as affected by shift of heading date.
{(Note) : Heading date: Aug. 16(®), 26(A), and Sept. 5( m)

—264 -



500 B
= 25¢C ]
Z 400f
A,
(=]
s

[

S 300 L ..
%" 15¢C . '
~
@ .
S 200t - -
i M . A A N__, N A/\A

100 ¢+ _

Sangpung ‘ Jinheung
0 ] 1 1 | 1 1 1 i - 1 1 1 1 1 1 i S N

500 - L
= 25C
2 400p |
[=%
2
=)
=
S 300 r
o0 .
g
° 15C
2
g 200 -
A
)
=~ 100f L

Keumgang Milyang 23
0 1 1 1 1 1

X 1 1 L 1 i
5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 3 40

Days after heading Days after heading

Fig. 3. Changes in photosynthetic ability (O, mole per mg chlorophylls) of upper 3 leaves measured at
15 and 25°C of 4 rice cultivars headed on Aug. 16(®), 26(A) and Sept. 5(m),
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Table 4. Yield and yield components of 4 rice cultivars as affected by shift of heading date.
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Heading Spikelets per Panicle Percent 1000 Grain Yield
Cultivars date  panicle(Index) per hill ripeness weight(g) (kg/10a)
Sangpung 8.16 114(100) 17.2(100) 81.6 (100) 26.1(100) 710 (100)
8.26 111 (97) 16.2 (97) 84.7 (103) 26.8(103) 700 (99)
9.05 117(103) 126 (73) 609 (74) 248 (96) 430 (68)
Jinheung 3.16 119(100) 16.7 (100) 80.5 (100) 28.2(100) 730 (100)
8.26 113 (95) 16.2 (97) 85.5 (106) 28.8(102) 720 (99)
9.05 123(103) 11.1 (67) 59.1 (79) 26.0 (92) 480 (66)
Keumgang 8.16 146(100) 15.5(100) 77.8 (100) 26.2(100) 905 (100)
8.26 155(106) 15.8(102) 63.1 (87) 25.2 (96) 805 (89)
9.05 143 (98) 116 (75) 606 (79) 25.0 (96) 513 (57)
Milyang23 8.16 143(100) 14.9(100) 80.1 (100) 25.8(100) 921 (100)
8.26 150(105) 15.4(103) 71.1 (88) 26.2 (90) 832 (90)
9.05 134 (94) 11.8 (79) 675 (84) 243 (59) 540 (59)
LSD.05 Cultivar 10 1.0 7.5 1.2 424
Heading time 9 16 9.2 1.2 40.6
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