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Fig.2.1.1 Spectral composition of photosynthetic photon flux (PPF) of the
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Table 2.1.1. Relative quantum distribution in percentages of total quanta.

UV-A Blue Green Yellow Red Far red Infrared

Wave length (nm) 330-400 400-500 500-550 550-600 600-700 700-750  >750
White 2.25 9.67 5.69 10.41 1531  10.00  46.67

«» Red 1.80 6.77 2.68 21.41  32.62 4.60 30.12
g Yellow 0.35 3.17 0.36  47.06 5.85 111 42.45
3 Green 7.43 9.07  33.95 5.49 6.68 370 33.68
Blue 6.15  40.88 5.84 6.68 5.18 3.62  31.65

-8'[-

Table 2.1.2. Relative quantum ratio between the various regions of
activating phytochrome.

(Derived from Table 2.1.1)

Blue/Red Blue/Far red Red/ Farred Visible/Infrared
White 0.63 0.97 1.53 1.02
2 Red 0.21 1.47 7.09 2.13
£ Yellow 0.54 2.85 5.27 1.35
- Green 1.36 2.45 1.81 1.61
Blue 7.90 11.28 1.43 1.72
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Fig.2.1.2 Schematic diagram of growth cabinet used in the experiment.
z : The size of cabinet ; depth 130 em, width 130 cm, height 150 cm.
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Fig. 2.1.3. Spinach under high light intensity at 14th day after
treatment. A: Blue. B and C: Red.
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Table 2.1.3. Total dry matter weights of plants in tomato, snap bean, lettuce and
spinach after cultivation under the various lighting conditions.

Light intensity Tomato Snap bean Lettuce Spinach

High light int.
White 7.91 27.88 5.41 2.85
Red 7.82 25.54 4.90 3.03
Yellow 9.30 30.90 4.35 2.45
Green 6.47 20.17 3.62 2.14
Blue 6.89 18.95 4.92 2.61
LSD’ 1.01 7.24 0.45 0.4

Low light int.
White 7.82 19.48 3.58 1.85
Red 7.24 18.80 2.96 1.69
Yellow 9.19 13.05 2.60 1.17
Green 7.25 14.98 2.75 1.00
Blue 8.81 19.20 2.85 1.35
LSD 1.60 3.23 0.35 0.55

z : After 14 days of lighting treatment in tomato, 30 days in snap bean, 15 days in
lettuce and spinach, plants were uprooted, dried and measured in g/plant.
y : LSD indicates statistically the least significant difference at 5% levels.
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Fig. 2.1.4. Effects of light quality on the leaf area of tomato and snap bean under high

or fow light intensity.

z: See Table 2.1.3
y ¢ NS shows non-significant difference at 5% level.
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Lettuce
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Fig. 2.1.5. Effects of light quality on the leaf area of lettuce and spinach under high

or low light intensity.
z : See Table 2.1.3
y : See Fig. 2.1.4
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Table 2.1.4. RGR, NAR, LAR, RLGR and SLW of tomato and snap bean plants as
affected with light qualities under high or low light intensity. Calculations were

carried out based on the data obtained during 14 and 30 days of experiments for
tomato and snap bean, respectively.

RGR NA,’R LAR RLGR SLW2
(g/g/day) (mg/cm*/day) (cm%g) (cm%/cnf/day) (mg/end)

High light int.

White 0.214 0.88 243.4 0.217 1.55
Red 0.212 0.88 240.6 0.205 2.00
Yellow 0.219 0.96 228.3 0.208 2.16
Green 0.198 1.03 192.1 0.167 2.53
o Blucz 0.202 1.11 182.4 0.167 2.91
= LSD 0.010 0.12 26.5 0.037 0.29
g Low light int.
= White 0.151 0.47 321.7 0.158 1.26
Red 0.146 0.49 298.3 0.144 1.59
Yellow G.161 0.53 304.3 0.163 1.35
Green 0.145 0.45 323.0 0.153 1.42
Blue 0.158 . 0.51 310.3 0.163 1.52
LSD 0.011 NSY NS 0.014 0.23
High light int.
White 0.074 0.46 160.8 0.039 2.38
Red ¢.069 0.45 153.1 0.035 2.08
Yellow 6.075 0.42 178.4 0.051 1.97
Green 0.063 0.43 148.3 0.023 2.52
o Blue 0.060 0.38 158.0 0.025 2.75
® LSD NS NS NS 0.011 NS
o Low light int.
S White 0.089 0.31 288.5 0.076 1.52
c‘/:: Red 0.090 0.39 229.9 0.063 2.15
Yellow 0.089 0.26 342.3 0.067 1.83
Green 0.085 0.26 330.4 0.073 1.33
Blue 0.090 0.40 225.2 0.063 2.28
LSD 0.008 0.11 92.7 G.011 NS

Z : See Table 2.

1.3.
y : See Fig. 2.1.3.
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Table 2.1.5. RGR, NAR, LAR, RLGR and SLW of lettuce and spinach plants as
affected with light qualities under high or low light intensity. Calculations were
carried out based on the data obtained during 14 and 30 days of experiments for
lettuce and spinach, respectively.

RGR NAR LAR RLGR SLW,)
(g/g/day) (mg/cmz/day) (cmz/g) (cmzlcmzfday) (mg/cm’)
High light int.

White 0.276 0.258 1069.7 0.181 1.34
Red 0.267 0.258 1034.9 0.171 1.42
Yellow 0.253 0.226 1119.5 0.162 1.30
Green 0.258 0.250 1032.0 0.161 1.43

o Blue 0.252 0.261 965.5 0.147 2.32

S LSD 0.008 0.031 12.1 0.008 0.14

:‘;‘)’ Low light int.

= White 0.155 0.235 659.6 0.188 1.24
Red 0.143 0.211 677.7 0.178 1.20
Yellow 0.134 0.175 765.7 0.181 0.99
Green 0.137 0.206 665.0 0.172 1.20
Blue 0.140 0.227 616.7 0.167 1.36
LSDY 0.008 0.021 5.2 0.008 0.12

High light int.
White 0.205 0.732 280.1 0.130 3.71
Red 0.209 0.779 268.3 0.130 3.62
Yellow 0.195 0.581 335.6 0.137 3.08
Green 0.186 0.663 280.5 0.109 3.83

= Blue 0.199 0.690 287.0 0.126 3.74

s LSD NS 0.072 6.7 0.020 0.43

g Low light int.

v White 0.154 - 6.370 416.2 0.072 2.83
Red 0.149 0.338 440.8 0.075 2.72
Yellow 0.123 0.225 546.7 0.072 1.81
Green 0.112 0.209 535.9 0.057 1.83
Blue 0.133 0.293 453.9 0.062 2.33
LSD 0.025 0.074 5.2 NSY 0.47

Z : See Table 2.

1.3.
y : See Fig. 2.1.3,
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D dy HAUIPUEMEE NI - Fz ), ALBEBHER RIS T LN, H54~S5 05T, &
BTSN 100, PARDMN o 220 &0 5, 5 U4 B/ Fandfif 11
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Table 2.2.1 Effects of light quality on dry matter weight and
leaf area of tomato and lettuce plants at 15th day from planting.

Light Top DW Root DW Total DW  Leaf area
source (g/plant) (g/plant)  (g/plant)  (cm?/plant)

o White 877 be? 0.99 b 9.76 be 1617 b
% Red 8.35 bc  1.04 b 9.38 be 1546 b
E Yellow 923 ¢ 107 b 1030 ¢ 1575 b
=  Green 5.49 a 0.53 a 6.03 a 967 a

Blue 771 b 0.95b 8.67 b 1492
o White 478 b 0.40 a 5.18 b 2337 ab
¢ Red 4.49 ab  0.36 a 4.85 ab 2653 b
£ Yellow 4.35 ab  0.40 a 4.75 ab 2462 b
~  Green 3.96 a 0.33 a 4,29 a 2173 ab

Blue 3.93 a 0.38 a 4.31 a 1784 a

z : Different letters in the same column indicate the significant difference at
5% level according to Duncan's multiple range test.
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Table 2.2.2 Effects of light quality on the photosynthetic
rate and NAR at 15th day from planting.

Light Photosynthetic rat NA_ 1
source (CO, g mol » n% s') (mgecmeday’)

. White Y10.48 1 1.11 ab

« Red 9.55 ab 1.06 ab

g Yellow 10.43 b 1.18 b

= Green B.43 a 0.93 a
Blue 9.90 b 1.07 ab

o White 7.03 ab 0.48 b

S Red 6.72 ab 0.41 a

5 Yellow 5.58 a 0.40 a

= Green 5.80 a 0.42 a
Blue 7 46 b 0.48 b

z : See Table 2.2.1.
y : Light intensity at photosynthesis and transpiration measurement : tomato;400,

lettuce;250 z mol - me s
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Fig. 2.2.1 Effects of light quality on the photosynthetic rate of tomato at 7th and 15th da

z : All values were shown as means of 4 replications.

ys from planting.
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Fig. 2.2.2 Effects of light quality on the photosynthesis rate of
lettuce at 7th and 15th days from planting.

z : All values were shown as means of 4 measurment.
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Table 2.2.3 Effects of light quality on the chiorophyll a fluorescence intensity of tomato and lettuce
at 7th and 15th day after planting.

_6€_

7th day 15th day
Fo Fv Fv/Fmax Fo Fv Fv/Fmax
Y White 0.392 az 1.724 a 0.813 a 0.392 az 1.779 a 0.817 ab
% Red 0.402 a 1.813 a 0.817 a 0.440 b 1.711 a 0.794 a
S  Yellow 0.379 a 2.188 a 0.836 a 0.383 a 1.680 a 0.813 ab
2 > Green 0.402 a2 1.573 a 0.792 a 0.393 a  1.738 a 0.815 ab
. Blue 0.383 a 2.062 a 0.835 a 0.369 a 1.876 a 0.835 b
S White 0.363 a 1.663 a 0.821 ab 0.383 a 1.969 b 0.836 ¢
5 Red 0.452 b 1.609 a 0.779 a 0.464 bc  1.657 a 0.779 ab
2 Yellow 0.418 ab 1.648 a (0.796 ab 0.411 ab 1.740 a 0.808 bc
- Green 0.382 a 1.644 a 0.809 ab 0.497 ¢ 1.631 a 0.765 a
Blue 0.386 a 2.122 a 0.828 b 0.400 ab_ 1.768 a 0.814 be
7th day 15th day

Fo Fv Fv/Fmax Fo EFv Fv/Fmax

White  0.347 ab* 1,761 a 0.834 a 0.349 a 1.841 a 0.840 a

X, Red 0.368 ab  1.795a 0.829 a 0.344 a 1.737 a 0.834 a
& Yellow 0.334a 1.751 a 0.839 a 0.343 a 1.754 a 0.836 a

o 5  Greep 0.370b 1.860 a 0.833 a 0.352 a 1.835 a 0.838 a
3 Blue  0.3513b 1.769a 0.833 a 0.366 a __ 2.013 b 0.845 a
@ White 0.335 a 1.871a 0.847 ¢ 0.357 ab  1.991 ¢ 0.847 b
= Red 0.367 b 1.839 a 0.833 ab 0.378 ab  1.754 a 0.821 a

S Yellow 0.332a 1.847 a 0.847 € 0.344 a 1.847 b 0.842 b
© Green 03690 1.787 a 0.827 a 0.391 b 1.961 ¢ 0.833 ab
Blue 0.350 ab 1.861 a 0.841 bc 0.355 ab _1.937 hc¢ 0 844 b

2 : See Table 2.2.1.
y » Older : at 7th day ; 2~3rd leaf, at 15th day ; 4~5th leaf, Young : at 7th day ; 6~7th leaf, 15th day ; 9~10th leaf.

x : Outer: the largest leaf, Inner: half size leaf which was immature.
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