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Fig. 3. Changes of plant height at harvest with different photon flux density high pressure sodium
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Table1l. ANOVA of heading days of 20 rice (Oryza sativa L.) cultivars under two light sources
and six photon flux density in the first cropping and second cropping season of 2007

Source of Variation First cropping season Second cropping season
Degree of freedom Mean square Degree of freedom Mean square
Light source (L) 1 871.20** 1 2794.31**
Variety (V) 19 2073.75** 19 642.08**
LxV 19 83.64** 19 165.31**
Photon flux density (PFD) 5 3900.41** 5 4524.13**
L x PFD 5 251.07** 5 177.20%*
V x PFD 95 136.30** 95 79.30**
L XV x PFD 95 17.34%* 87 848.69**

** Significantly different at 1% level.

#e 2. 2007 5 ~ WI[Eo<gUE T 20 (AP T I 2 TR E L ApALE e
Table2. Changes of heading date with different photon flux density of mercury light extension
for 20 rice (Oryza sativa L.) cultivars grown in the first cropping season of 2007

Heading days under Extending heading days delay under night light (days)

Cultivar natural condition Photon flux density (umol m? s?) Mean D
(days) 006 011 016 022 040 (days

Koshihikari 64.7 216 266 283 293 303 27.2 34
TK 11 78.3 187 207 234 330 427 27.7 10.0
TNG 71 77.0 7.0 8.7 9.7 11.7 15.0 10.4 31
TK 2 86.0 0.3 1.0 1.0 13 5.0 17 19
TK 5 88.3 13 2.7 3.0 3.7 5.0 31 14
TK 8 86.3 0.0 4.0 5.0 6.3 8.7 4.8 32
TK 9 85.0 0.7 1.7 2.0 2.4 5.0 24 1.6
TK 14 86.7 23 6.3 6.0 7.0 8.0 5.9 2.2
TK 16 87.0 17 2.7 3.7 3.7 4.0 3.2 1.0
TK 17 86.7 0.0 13 4.0 5.0 5.3 31 2.4
TY 3 85.7 1.0 2.3 6.7 8.0 9.3 55 36
TN 11 86.3 0.7 20 3.0 5.3 8.0 3.8 29
TD 30 85.3 33 6.6 93 103 113 8.2 3.2
KH 139 84.3 5.3 5.6 6.3 7.3 8.6 6.6 13
TN 1 80.0 1.0 20 2.3 3.0 33 23 09
TCS17 85.0 2.7 3.7 4.7 5.0 6.0 44 13
TCS 10 86.0 57 114 107 13.0 15.7 11.3 3.7
TKW 1 81.7 193 220 233 320 386 27.0 8.0
TKW 3 80.3 6.3 7.6 93 123 150 10.1 35
TCSW 1 85.7 120 133 157 173 190 155 29
Mean (days) 83.3 55 7.6 89 108 132
sD 5.4 6.9 75 7.9 9.8 114
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Table 3. Changes of heading date with different photon flux density of high pressure sodium light
extension for 20 rice (Oryza sativa L.) cultivars grown in the first cropping season of

2007
Heading days Extending heading days delay under night light (days)
Cultivar under natural Photon flux density (umol m?s™) Mean
condition (days) 006 011 016 022 040 (days P

Koshihikari 64.7 203 303 343 483 513 36.9 12.9
TK 11 78.3 187 287 407 463 533 375 13.9
TNG 71 77.0 9.3 100 93 167 183 12.7 44
TK 2 86.0 4.0 6.7 93 100 110 8.2 2.8
TK 5 88.3 0.7 2.7 6.7 87 103 5.8 4.0
TK 8 86.3 17 4.3 87 107 127 7.6 45
TK 9 85.0 10 2.7 80 123 150 7.8 6.0
TK 14 86.7 23 33 5.7 6.3 113 5.8 35
TK 16 87.0 5.0 7.0 93 100 140 9.1 34
TK 17 86.7 4.3 6.3 93 117 143 9.2 40
TY 3 85.7 13 13 43 107 163 6.8 6.6
TN 11 86.3 10 3.0 5.0 7.7 10.7 55 3.8
TD 30 85.3 2.7 6.3 9.7 137 187 10.2 6.2
KH 139 84.3 0.7 2.7 6.7 113 137 7.0 55
TN 1 80.0 10 13 3.0 4.7 6.0 3.2 22
TCS17 85.0 0.0 0.7 10 23 7.3 2.3 29
TCS10 86.0 110 120 133 153 170 13.7 24
TKW 1 817 247 293 407 480 56.0 39.7 12.9
TKW 3 80.3 53 5.7 73 127 153 9.3 4.5
TCSW 1 85.7 103 123 143 173 197 14.8 3.8
Mean (days) 83.3 6.3 88 123 162 196

SD 54 7.3 9.5 11.8 140 151
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Table4. Changes of heading date with different photon flux density of mercury light extension
for 20 rice (Oryza sativa L.) cultivars grown in the second cropping season of 2007

Heading days Extending heading days delay under night light (days)
Cultivar under natural Photon flux density (umol m? s?) Mean
condition (days)  0.06 0.11 0.16 0.22 0.40 (days) 0

Koshihikari 46.7 153 190 233 313 383 254 9.3
TK 11 64.7 12.3 14.3 17.0 39.0 50.0 26.5 17.0
TNG 71 62.3 37 10.7 13.7 15.0 17.7 12.2 54
TK 2 65.3 3.7 57 74 10.7 12.7 8.0 37
TK 5 69.0 2.7 6.0 8.3 12.0 14.0 8.6 4.5
TK 8 68.3 2.7 4.7 6.4 9.7 11.7 7.0 3.7
TK 9 66.0 10 33 8.0 117 15.0 7.8 5.8
TK 14 66.3 17 4.4 6.7 8.7 94 6.2 3.2
TK 16 72.0 23 43 6.0 7.0 9.3 5.8 2.7
TK 17 727 23 3.6 53 6.3 7.3 5.0 20
TY 3 66.0 10 2.0 7.3 8.7 11.0 6.0 43
TN 11 66.3 24 40 5.7 7.0 1.7 54 2.2
TD 30 713 17 54 1.7 9.7 11.7 7.2 3.9
KH 139 75.0 0.3 10 33 5.0 6.0 31 25
TN 1 62.7 10 20 2.0 4.0 5.0 2.8 16
TCS 17 64.0 10 23 4.0 53 8.0 41 2.7
TCS 10 67.0 10 3.0 6.3 8.0 11.3 5.9 41
TKW 1 64.7 10.3 12.3 15.6 23.0 42.3 20.7 13.0
TKW 3 54.3 0.7 17 2.7 3.0 3.7 24 12
TCSW 1 65.3 7.0 8.7 10.7 12.4 14.7 10.7 3.0
Mean (days) 65.5 37 5.9 84 119 153

SD 6.3 4.2 4.8 53 9.2 12.8
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Table 5. Changes of heading date with different photon flux density of high pressure sodium light
extension for 20 rice (Oryza sativa L.) cultivars grown in the second cropping season of

2007
Heading daysunder  Extending heading days delay under night light (days)
Cultivar natural condition Photon flux density (umol m?s?)  Mean
(days) 006 011 016 022 040 (days) SD
Koshihikari 46.7 186 26.6 30.3 -z - 25.2 6.0
TK 11 64.7 16.6 203 - - - 185 2.6
TNG 71 62.3 10.7 137 157 177 227 16.1 45
TK 2 65.3 90 100 110 130 170 12.0 3.2
TK 5 69.3 8.0 9.7 120 150 180 125 4.0
TK 8 68.0 7.0 80 11.3 150 200 12.3 53
TK 9 66.0 9.0 107 120 137 190 12.9 3.8
TK 14 66.3 9.7 107 127 154 210 13.9 4.5
TK 16 72.0 2.3 40 77 170 210 104 8.2
TK 17 72.3 5.0 80 100 180 210 124 6.8
TY 3 66.7 93 103 133 143 230 14.0 54
TN 11 66.7 80 100 120 140 180 124 38
TD 30 71.0 100 123 150 16.7 230 154 50
KH 139 75.0 93 120 140 157 190 14.0 37
TN 1 62.0 0.3 10 20 33 6.0 25 22
TCS 17 64.3 87 1.7 157 167 17.7 141 38
TCS10 67.7 143 163 190 193 217 18.1 29
TKW 1 64.3 217 237 - - - 227 14
TKW 3 54.3 5.7 90 123 180 210 13.2 6.3
TCSW 1 65.7 133 153 213 243 270 20.2 5.8
Mean (days) 65.5 98 122 137 157 198
SD 6.1 5.0 59 57 4.0 42
? No heading occurred.
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Effects of Night Illumination on the Growth of
Rice'
Chen, R. K.

Abstract

Twenty rice (Oryza sativa L.) cultivars in Taiwan were used to study the effect of night
supplemental lighting, using high pressure sodium lamp and mercury lamp as light sources, on the
growth and heading time. Results showed that night illumination affected plant growth and
development. Light supplement in the dark period extended the days required for heading, and
photo-sensitivity more obvious in the second crop season than that in the first crop season, and the
effects of high pressure sodium lamp on extending heading date was stronger than mercury lamp.
The response of growth and heading time to night lighting were significantly different among all
test entity. Similar results were found in plant height, leaf number and the upper three leave
lengths. Results obtained from this study might provide some useful information for farmers to
select suitable cultivars to meet the demand in specia cultivated condition.
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