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Influence of the All-night Lighting with Mercury-vapor Lamps on the Growth, Yield and Apparent Quality of Soybean
FUKUSHIMA Yusuke, Osamu UcHIKAWA and Morihiro TSUKAZAKI
(Fukuoka Agricultural Research Center, Chikushino Fukuoka 818-8549, Japan) Bull. Fukuoka Agric. Res. Cent. 22:43-47
(2003)
Influence the all-night lighting with mercury-vapor lamps on the growth, yield and apparent quality of soybean was clarified.
In the range of illuminance from 0.5 to 44 Ix, the delay in flowering was greater on ‘Fukuyutaka’ than on ‘Sachiyutaka’ |,
with the maximum number of days delayed in flowering 63 days and 11 days respectively. The delay in maturing in
‘Sachiyutaka’ was 2-51 days in the range of tested illuminance, although ‘Fukuyutaka’ failed to mature under the condition
of more than 11 Ix by 25th of December, when the experiment was terminated. Under the condition of over 5 Ix, the ratio of
sterile flower rose and the yield fell because of a decrease in the number of whole grain and a hundred grain weight in
‘Fukuyutaka’ , although the yield of ‘Sachiyutaka’ did not decrease up to 44 Ix. Apparent quality of grain was inferior at
over 11 Ix in ‘Fukuyutaka’ . The relative effect of all-night lighting treatment was measured at seven-days intervals be-
ginning with the period of emergence to 14 days after flowering time.  ‘Fukuyutaka’ was most sensitive to lighting in the pe-
riod 27-21 days prior to flowering. In this period, the effect of lighting was a delay in flowering by six days. The number of
days delayed in maturing was 2 to 3 days when the treatment was given prior to flowering and 1 to 2 days when the treatment
was given after flowering. At under 50 Ix of illuminance, yield decreased by 5-12% in the treatment of more than 14 days

prior to flowering, although under 15 Ix, yield decreased by only 2% in the treatment of 27-21 days prior to flowering.
[Key words: all-night lighting, flowering, mercury-vapor lamp, soybean, yield decrease]
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iIx AB(B) AB(H) cm B ¥/m B/ m g kg/a
88 8.22(0) 11. 8( 0) 64 15. 4 589 844 35.4 32.6(100) 3.0

0.5 8.23(1) 11.11(3) 68 15.9 615 947 35.7 33.1(102) 3.0
V=% 0  B 8.26( 4) 11.17(9) 82 17.2 644 958 36.9 34.0(104) 3.0
3 9. 1(10) 11.28(20) 103 19.4 768 1161 33.2 36.1(110) 3.0
5 9. 5(14) 12. 4(26) 114 20.5 516 921 28.2 24.2( 74) 2.0
7 9. 8(17) 12.25(47) 112 20.9 509 728 25.9 17.5(52) 3.0
11 9.21(30) NR 126 23.3 500 539 18.7 9.8( 30) 5.0
18 10. 2(41) NR 122 23.9 147 108 15.0 2.1C 6) -
31  10.14(53) NR 128 25.0 14 9 - - -
44  10.24(63) NR 126 26.7 5 3 - - -
M 8.15( 0) 10.27(0) 41 13.6 589 987 37.3 35.6(100) 3.0
0.5 8.16( 1) 10.29( 2) 41 13.4 595 1006 38.8 38.7(109) 2.5
k=2 | 8.17(2) 10.31(4) 44 13.7 619 1028 38.9 39.6(111) 3.0
3 8.19( 4) 11. 5(9 52 14.7 636 1031 40. 1 41.3(116) 3.5
5 8.21(6) 11. 8(12) 54 14.9 640 1034 40.0 - 40.8(115) 3.5
7 8.22(7) 11.10(14) 59 15.5 647 1047 40. 2 41.9(118) 3.0
11 8.23( 8 11.15(19) 59 16.1 660 1038 40.6 41.2(118) 3.5
18 8.24(9) 11.25(29) 62 16.5 655 1062 39.9 40.8(114) 3.5
31 8.25(10) 12. 6(40) 65 17.0 710 1120 36.2 38.2(107) 3.5
44 8.26(11) 12.16(51) 68 17.9 830 1173 35.0 36.6(103) 3.5
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BHsA~# T (BATERTE B %) i FeH
1x AR H AA AR g OF/E yh R/ b g g/% yh
® 0 B 8.200 0) 11. 6(0) 16 82 132 39.3 52(100)
7.17~7.23(-34~-28) 8.22( 2) 11. 8(2) 15 78 125 39.4 49( 95)
50  7.24~7.30(-27~-21) 8.26( 6) 11. 9(3) 15 73 124 36.7 45( 88)
7.31~8. 6(-20~-14) 8.25( 5) 11. 9(3) 15 73 119 39.9 48( 92)
8. 7~8.13(-13~-7) 8.24( 4) 11. 9(3) 15 83 129 40. 3 52(100)
8.14~8.20(- 6~ 0) 8.21( 1) 11. 9(3) 16 89 135 39.2 53(102)
8.21~8.27(+ 1~+ 7) 8.20(0) 11. 7(1) 16 91 136 39.2 54 (104)
8.28~9. 3(+ 8~+14) 8.2000) 11. 8(2) 16 98 161 39.2 63(122)
EHELHE 9.25(36) NR 23 6 3 138 1( 1)
7.17~7.23(-34~-28) 8.21( 1) 11. 8(2) 14 84 132 39.2 52(100)
15 7.24~7.30(-27~-21) 8.26( 6) 11. 9(3) 15 79 120 42.2 51( 98)
7.31~8. 6(-20~-14) 8.25( 5) 11. 9(3) 15 85 137 40.2 55(106)
8. 7~8.13(-13~-7) 8.23( 3) 11. 9(3) 15 93 140 40. 4 57(109)
8.14~8.20(- 6~ 0) 8.21(1) 11. 9(3) 15 94 136 40.7 55(105)
8.21~8.27(+ 1~+ 1) 8.2000) 11. 7(1) 14 90 140 39.6 55(107)
8.28~9. 4(+ 8~+14) 8.20( 0) 11. 8(2) 16 90 140 39.4 55(107)
£ E 2R 9.10(21) 12.20(39) 22 93 138 24.8 34( 66)
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