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ABSTRACT

This study was carried out to obtain fundamental information on the growth response of interior landscape
plants under fluorescent light, sunlight and optical fiber lighting indoors. Saintpaulia *Delaware’, Kalanchoe
blossfeldiana, Anthurium scherzerianum and Ardisia crenata were examined using light intensity of 500lux
and 1,000lux of fluorescent light, sunlight and optical fiber lighting in an intetior environment.

Results of experiments are as follows;

1) Plant growth status showed the best results under optical fiber lighting compared with fluorescent light
or sunlight.

2) Plant growth status was better under 1,000lux light intensity than 500lux light intensity and in cases
of the same light intensity, the highest growth increase was under optical fiber lighting. while it was showed
relatively different according to the different plant species between a fluorescent light and sunlight.

3) The deep pinkish red color of Saintpaulia 'Delaware’ flower was obtained first under an optical fiber
lighting and a fluorescent light, a sun light in that order.

4) Regarding interred activity, photosynthetic rate and transpiration rate, intercellular CO, water absorption
rate showed a similar tendency generally in spite of a little difference. Namely, transpiration rate and intercellular
CO, CO, absorption rate increased according to increase of photosynthetic rate.
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5) Photosynthetic rate of test plants except Anthurium scherzerianum increased according to increase of
light intensity and increased highest under optical fiber lighting in the same light intensity condition. Increases
differed under fluorescent light and sun light. That of Saintpaulia "Delaware’ and Anthurium scherzerianum
increased in the order of optical fiber, fluorescent light and sun light, but that of Kalanchoe blossfeldiana
and Ardisia pusilla increased in the order of optical fiber lighting, sun light and fluorescent light.

Summing up these results, In visual value or internal health status of all experimental plants we obtained
the highest result under an optical fiber lighting. Finally, we need to introduce an optical fiber lighting in

interior landscape space as main light source.

Key Words : Optical Fiber, Light Intensity, Interior Landscape
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Table 1. Growth status of Saintpaulia '‘Delaware’ under
various light intensity

Light conditions
Values  |Fluorescent light| Sun light | Optical Fiber
500lux 11,000lux H00ux{1,0001ux [5001ux|1,000lux

F-
value

Leaf width | 4.24f | 476c |43le| 497b |448d| 5.06a |39.68"

Leaf length | 449 | 471b |455c| 483a [4.49c| 4.85a |2043*

Plant height| 872a | 10.11a [9.35a | 10.292 | 9.6%a | 10.28a | 0.80

No.of leaves | 14.10a | 15.14a |14.62a| 15.76a {16.04a| 1650a | 140

No.of flowers| 397c | 463b [397c| 447b [57la| 593a | 141*

Petiole 1722 | 184a [184a| 2.24a {253a| 2722 | 011

* ¢ Mean separation by Duncan's multiple range test at 5% level
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Figure 3. Growth and flowering status of Sainfpaulia
'Delaware’ under six different light conditions
after 32 days
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Table 2. Comparison of various physiological variables in
Saintpaulia 'Delaware'.

Light conditions -

Values™ Fluorescent light| Sun light Optical Fiber
500lux {1,000lux | 500lux |1,000lux | 500lux |1.000lux
Pn | 083bc | 095bc | 061c | 0.94bc | 098b | 1.32a |5.79"
Ci  [316.36ab| 358.81a [306.42b|332.83ab|335.50ab|323.11ab} 2.24
Tr | 6052 | 632a | 7152 | 53la | 6832 | 7.80a | 0.54
Ca |359.02a| 374.21a |363.22a| 369.83a | 379.58a | 384.39a | 0.39
C02 | 083ab | 1.03ab | 0.65b | 1.00ab | 1.06ab | 1.13a | 1.88
Cs | 010a | 01la | 010a | 010a | 0.1la | 0.13a | 0.03
WUE | 7.24ab | 2.37b | 9.07a | 6.94ab | 6.40ab | 7.75ab | 191
CUE | 0.86b | 095a | 0.84b | 0.90b | 0.88b | 090b {7.10*
¥ Mean separation by Duncan's multiple range test at 5% level.
** . Pn: photosynthetic rate, Ci: intercellular CO: concentration.
_ Tr: transpiration rate, Ca: air COz concentration, CO2: COr
absorption rate, Cs: stomatal conductance, WUE: water use

efficiency, and CUE: COz use efficiency

F -
value

A& APHE A £ 5 e ASEAN F9
RS B, 3444 1,000uxolA 1.32umol - m-2 + s-1
2 7P ¥t 3% 500luxel A 0.98umol - m-2 -
s-1, 45 1,000hxel A 095umol - m-2 - s-1, A9 F
L000xel A 0.94umol » m-2 + s-1 2.8 veh} 34
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55 2 F3o) #8 AFlMN AETEY COoxsk Table 4. G ,  ar hysiological variables |
. . able 4, Lomparison of various pnysiological variaples in
(Ci), 71eAEE(Ce) 52 T SAFH 4o 4 Kalanchoe blossfeldiana.
?T&ﬁl% Zkom 71gNEEC] e wel FEA Tieht condition n
Aol Fokauty Bt Values| Fuorescent light] Sun lignt | Optical Fiber |
Zego) o] Algld QA9 Halek] 9lojAlE Table 500lux {1.000lux | 500lux |1,000lux| 500lux |1.000lux
Pn | 043a | 046a | 066a | 194a | 1482 | 244a | 108
= welrt _ . , . . . . /
4o B Hepzko], AEZH ZM COrs=(Cet Ci | 35952 | 365,63 [367.72ch| 392,052 |386.30ab| 396.72a | 7.33*
ol &-E&(WUE), CO01 4 E&(CUE) M 42215 B Tr | 9.18b [ 9195 | 917b | 927ab | 923ab | 93% | 371
A Ca | 38150a | 383.22a | 385.36a | 390.652 | 389.252 | 394983 | 191
: Co2 | 057a | 0732 | 137 | 236a | 1792 | 272a | 063
Cs | 0732 [ 0732 | 073a [ 0732 | 073 | 073a | 000
Table 3. Growth status of Kalanchoe blossfeldiana under WUE| 239a | 191ab | 1.92ab | -0.15¢ | 0.30cb | -0.26c | 6.35*
various light intensity. CUE | 094c [ 095ch [095ch | 1.00a | 0.99ab | 1002 | 615

Light conditions
Fluorescent light| Sun light
500lux] 1,000lux | 500lux |1.000lux
242c| 248c |250ch| 2.76a
301b| 320b | 342a | 363
5.74b| 656a | 653a | 6.8%

0.49c | 0.67cab |0.55cb | 0.76ab

No.of leaves|16.58¢c| 18.32ch |18,90cb| 25.20a 122.32ab) 25.46a]5.27*
Peticle  0.29c| 0.32cb {04lab| 0.43a 10.36cabl 0.41ab| 3.07*

* © Mean separation by Duncan's multiple range test at 5% level

F_
value
8.07*
9.80*

234

2.66*

Values Optical Fiber
5001ux 1,000lux
2.64ab| 2.752
342a | 353a

6.66a | 6,79
0.60cab| 0.79

Leaf width
Leaf length
Plant height
Internodal
length

* . Mean separation by Duncan's multiple range test at 5% level
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Table 5. Growth status of Anthurium scherzerianum under
various light intensity

Light conditions

Fluorescent light{  Sun light Optical Fiber
500lux |1,000lux| 500kux |1,000lux{ 500tux | 1,000lux
Leaf width | 9.37a | 9.29b |9.33ab| 9.34a | 9352 | 9.3fa |2.94*
Leaf length|11.63ah] 11.54ch | 11.52¢ [11.56cab| 11.64a {11.58cab)| 2.66*
Plant height{23.83ab| 21.43c [23.33ab]23.32ab|24.62a | 23.20b | 6.33*
No. of leaves| 396a | 3.00a | 3.36a | 384a | 412a | 424a [ 152

Peticle  [10.31ab| 9.14ab | 10.45a| 8.99b |10.27ab} 10.04ab | 227
No. of flowers| 0.76a | 0.68a | 0.56a | 0.68a | 0.76a | 0.80a | 0.17

F.
value

Values

* : Mean separation by Duncan's multiple range test at 5% level

orza Xoa IdEd #BAY HHE
500lux 1,000lux 500lux 1,000lux  500lux 1,0001ux

AZBH

Figure 5. Growth changes of Anthurium scherzerianum
under six different light conditions after 152
days
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Table 6. Comparison of various physiological variables in
Anthurium scherzerianum.

Light conditions

Values [Fluorescent lightl  Sun light Optical Fiber

500lux [1.000lux| 500hux |1,0000ux | 500tux |1,000hux
Pn | 091a | 064a [ 069a | 0.8la | 095a | 1.05a | 010
Ci  {376.389c| 362.69 |366.16¢|380.22ab| 379.75b | 362.86a | 111.61*
Tr | 63% | 632 | 628a | 642 [ 654a | 6582 | 001
Ca |398.352{389.35b(389.71b| 396.73a |398.06a | 396.84a | 30.94*
CO2 | 086a | 069 | 0.75a [ 083a | 094a | 1.09a | 007
Cs | 010a | 010a | 0.10a { 0.10a | 010a | 010a | 0.00
WUE | 353a | 441a | 392a | 272a | 28%a | 216a | 127
CUE | 094cb | 093d [093cd| 095a [095ab| 0.96a | 1297*

* : Mean separation by Duncan’s multiple range test at 5% level

F_
value

AZAU 9] BAL Table 6014 B ulo} 20o] AIE
7 W COe%(Ci) % COeE4&(Ca), COrOl 42 S
(CUE)olM &oaE B4t

NEZA W COEE(C)S COol45&(CUE)
45 1.000uxl A 71 #9ko™ 2434 1,000lux, 3
Af 500lux, FFTF 500ux, A 500ux, FEF
1,000lux 0.2 veh} FAFA 71 &g A3
S Bgon AntHos Fuvt #5358 A4 24
o] grstg oyt 3% A% 1000uxEct AZEL
500uxel A A2ld BAdo] E£9kd AL ¢ 4 AU
B COngTES AT S HolA gyt
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Table 7. Growth status of Adisia pusila under various
light intensity

Light conditions
Fluorescent light Sun light | Optical Fiber
500lux {1,000lux|500lux|1.000lux| 500lux {1,000lux
Leaf width| 1.82b | 1.83ab |1.84ab| 1.85ab | 1.83ab| 1.86a | 1.75
Leaf length| 378a | 378a [3.82a| 384a | 384a | 384a | 1.19
Plant height| 807a | 8.12a |819a| 826a { 7.89a | 812a | 0.11
Inlt;r;‘t‘fal 162 | 164a |166a| 166a | 166 | 169 | 104
No. of leaves| 7.48c |890cab|8.2ch |1052ab9.96cab] 10.92a | 2.84*
Petiole 0.72a | 0.67ab |0.70a| 0.60b |0.64ab| 0.71a | 2.53
* : Mean separation by Duncan’s multiple range test at 5% level

F-

Velues value

oIE¥ XM HE HFME MR
1,000lx  500lux 1.0601ux  500Hx  1,0001ux

Figure 6. Growth changes of Ardisia pusilla under six
different light conditions after 152 days
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Table 8. Comparison of various physiological variables in
Adiisia pusilla

Light conditions
Values| Fluorescent light|  Sun light Optical Fiber
500lux |1,000ux | 500hux |1,000lix 500tux 1,000lux]
Pn | 027a | 058 | 055a | 06% | 0.74a | 1.12a | 0.78
Ci |387.92b396,35a | 395.64a | 398.06a |398.86a | 399.20a | 5.64*
Tr | 316a | 3202 | 319 | 366a | 3.75a | 4.03a | 0.08
Ca |419.02a | 420.33a | 431.97a | 436.02a | 433.33a[439.50a | 1.92
CO2 | 056a | 066a | 053a | 068a | 0.79a | 098 | 059
Cs | 9352 | 936a | 9.36a | 9382 | 9382 | 93% | 010
WUE| 1058a | 8.70a | 12.83a | 10.75a | 9.64a | 1057a | 0.32
CUE| 092a | 094a | 09la | 08la | 092a | 0.90a | 0.78
* ¢ Mean separation by Duncan’s multiple range test at 5% level
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