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The Blue Color Deficient Sunlight and the
Growth of Pepper

Jin Jung*
Abstract

The light quality obtained from sunlight by removing the spectral region below about 500
nm(blue light region) showed a remarkable effect on the growth of pepper. The physiological
characteristics evaluated with the conventionally adopted indices at the vegetative stage re-
vealed that the filtered sunlight improved and accelerated growth in general. In addition, the
photosynthetic pigment level comprising chlorophylls, g-carotene and 5 xanthophyll componen-
ts as major pigments was increased significantly in the leaves grown under the orange-colored
light. The increase of pigment content was prominent for every carotenoid component rather
than for chlorophylls. The strong growth activity produced by the the elected spectral quality

for this work was properly demonstrated by the fruit yield ratio (filtered light/white light)
which was found to be 1.35. Also confirmed was that removing the blue light region from

solar radiation did not result in worsening of the food quality of matured pepper. The logic

behind selection of the above light quality and some data presented was discussed on various
photobiological aspects.
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Fig. 1. Absorption spectra of various colored
cellophane and polyethylene films used for
the light quality control
Orange; orange-colored cellophane
Red; red-colored cellophane
Blue; blue-colored cellophane
PE-Y; yellow orange-colored polyethylene
PE-W; white colored-polyethylene (control)
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Table 1. Growth characteristics of pepper at vegetative stage exposed to various light quality

Stem No. No. Leaf Dry No. of No. of <
Treatment length  of of area weight  cells/ stomata/ Nop".‘
(cm) leaves branches (cm?) (g) mm? mm? :
Control(natural light) 5.0 3.8
Blue 10.3 3.8
Red 8.9 4.0
Orange 12. 1 5.9 ¢))
Control 49.0 23.8 4.6 109.6 1.77 558 163
Orange 65.8 35.6 9.2 356. 2 3. 45 775 226 (¢))
Control 60.5 159.7 41.0 1428 17.0 233 90
Orange** 78.2  166.3 48.0 1691 19.9 520 200  (3)

i7':(1) Variety:— Saerona, Seeding date:*¥1982.9.9, Sampling date: 1982. 10. 8..
(2) Variety: Saerona, Seeding date: 1983.7.13, Sampling date: 1983.9.13.
(3) Variety: Hanbyeol, Seeding date: 1983.3.12, Samplingdate: 1983. 6. 5.

**The plants were originally grown under PE-Y (refer to Fig.
then placed orange light treatment for 30 days.

5.5),

Figures are significant at 5% level.

1) for 54 days from seeding(1983.3.12~

Table 2. Contents of the photosynthetic pigments from leaves of pepper at the vegetative stage
exposed to orange light, compared to control: contents are mg/gr of fresh leaf

% *k

Pig.ment Content & Control Ex%r:il;ez Orange Control E)q())'rzli\ilog.e3 Orange
their ratio “Control ~Control
Chlorophyll a 1. 063 1.237 1. 164 1. 268 1.412 1.114
Chlorophyll b 0. 423 0. 452 1. 069 0. 505 0.515 1.020
3-Carotene 0.070 0.105 1. 500 0. 084 0. 098 1. 167
Lutein 0.102 0.138 1. 353 0.112 0.144 1. 286
Antheraxanthin 0. 036 0. 060 1. 667 0. 029 0. 058 2. 000
Violaxanthin 0.025 0.031 1. 240 0.034 0. 041 1. 206
Neoaxanthin 0. 044 0. 056 1. 273 0.045 0. 056 1.244
Total carotenoids 0.277 0.390 1. 405 0. 304 0. 397 1. 309
%ﬂi 2.5:1 2.7:1 2.5:1 2.7:1

c;‘%;?;}t‘giles 21.3:1  16.1:1 21.0:1  19.7:1
_%%%ﬁls 5.4:1 4.3:1 5.8:1 4.8:1

*Variety: Seerona, Seeding date: 1983.7.13, Sampling date: 1983.9.13. o
**Variety: Hanbyeol, Seeding date: 1983.3.12, Sampling date: 1983.6. 5.
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Table 3. Effect of various light-treatments on the yield of matured red pepper

No. of fruit

F.W./fruit F.W./plant D.W./fruit D.W./plant

Treatment /plant (gr) (gr) (gr) (g1) Yield ratio
Control 57.8 13.10 735. 4 2.08 120.1 100
QOrange 68. 4 15.20 1039.7 2.37 162.1 135
Natural light after orange 74.8 12.68 948. 6 2.06 153.0 127

Variety; Hanbyeol, F.W.; fresh weight,

D.W.; dry weight.
*The vegetative stage(1983.3.12~6.5) was under orange light treatment,

followed by the reproductive

stage (1983. 6. 5~10. 24) under natural white light treatmeng.

Figures are significant at 59 level.
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Fig. 2. Daily change of cumulative yield of

dried red pepper

Variety; Hanbyeol, seeding date; 1983.3.12

O—(; control

A—A; grown under orange light

X--X; grown under orange light from Mar.
12 to June, 5, thereafter grown under
white natural light
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Table 4. Contents(mg/gr dried red pepper) of
capsaicin, free sugar and vitamin C

Treatment Capsaicin Free sugar Vitamin C
Control 0.599 102. 3 1.173
Orange 0. 646 93.5 1. 346
Natural light 0. 565 120. 4 0. 999

after orange

Variety; Hanbyeol

*The vegetative stage(1983.3.12~6.5) was under
orange light treatment, followed by the reproduc-
tive stage (1983.6.5~10.5) under natural white light
treatment.

Figures are significant at 5% level.
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