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ABSTRACT

This study was performed to determine light-adaptability under indoor lighting for Korean wild Daphniphyllum
macropodum, and to provide an introduction plan for indoor spaces of landscape architecture.

The experimental plants, Daphniphyllum macropodum were purchased from a farmhouse in Jejudo as anannualplant,
and it was acclimatized in the glass-green house of the general farm of Gyeongnam National University of Science and
Technology for 40 days. The experiment was performed from February 15, 2010 to November 15, 2010.

First, in the case of the fluorescent lamp, the growth and development condition was poor because the plants withered,
or the leaves fell off under the 100lux to 500lux, but the condition under 1,000lux was good. In the aspects of the number
of leaves, form of the tree, photosynthesis rate in its body, and the value of sight, the best light intensity for the growth
condition was under the 1,000lux.

Second, in the case of the LED light, the growth and development condition was poor because the plants withered,
or the leaves fell off under 100lux to 1,000lux, but the smooth growth and development was done under a more light
intensity. The best intensity for the growth condition was under 2,000lux.

Third, in the case of the three-wave light, the withering was serious by 1,000lux, and the growth and development
was the worst amongst the four introduced lighting systems, therefore, growth under the three-wave light was incongruous.
The best intensity for the growth condition was under 2,000lux.

Fourth, in the case of the optical fiver, the withering did not existed under 100lux and growth was possible. The
growth and development was the amongst in the four introduced lighting systems. Generally, in the more light intensity,
more growth was observed, but the value of sight was higher under 1,000lux than under 2,000lux because the falling rate
of leaves and the form of the tree was stable. The most effective light was under 1,000lux due to the high photosynthesis
in its body.
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When Daphniphyllum macropodum is introduced into the indoor landscaping space considering the light, the optical
fiber, fluorescent lamp, and LED light are suitable to introduce. The three-wave light is unfit. The most proper light intensity
by the light source, in the case of the optical fiber, and fluorescent lamp, is 1,000lux, and, in the case of LED light, is
2,0001ux.

The wild Daphniphyllum macropodum is the species of tree to substitute the Schefflera actinophylla which is the introduced
species, and it is expected to be use as the central tree in indoor spaces.

Key Words: Indoor Plant, Interior Landscapear Chitecture, Light Intensity, Native Plants
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Figure 1. Growth response of Daphniphylium macropodum to light
intensity provided by fluorescent lamps

Table 1. Growth characteristics of Daphniphyilum macropodum as
influenced by different light intensities provided by
fluorescent lamps for 10 months

Growth increment

Light Fluorescent lamps

intensity Leaf | Leaf | Plant | No. of | No. of | No. of
(lux) width | length | height | leaves | joints | branches
(cm) | (em) | (em) | (EA) | (EA) | (EA)

100 13b | 32b | 117b | 40b 0.8b 0.4b 46.0ab

500 25ab | 6.7ab | 182ab| 84ab | 26ab | 06ab | 619a
1000 | 33ab | 82ab | 277ab| 150a | 3Zab | 10a 62.1a
2000 | 43a | 100a | 336a | 144a | 48 1.0a 23.1b

Chlorophyll
(SPAD)

Table 2. Photosynthetic characteristics of Daphniphyllum macropodum
as influenced by different light intensities provided by
fluorescent lamps

Light Photosynthesis
intensity Fluorescent lamps
<1UX) P Clb e Cad Co; N Csf

100 2.35b | 1798% | 028b | 397.23a | 296b 0.02a
500 338a | 17949 | 040ab | 395.75b | 4.25a 0.03a
1,000 3% | 21197a | 054a | 39511b | 505a 0.04a
2,000 387a | 18367a | 047ab | 39517b | 4.86a 0.03a

% photosynthetic rate(Pn), °: intercelliar CO,, concentration(Ci),
transpiration rate(Tr), % air CO, concentration(Ca), ®: CO, absorption
rate(COy), *: stomatal conductance(Cs)
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Figure 2. Growth response of Daphniphyllum macropodum to light
intensity provided by LED light

Table 3. Growth characteristics of Daphniphyllum macropodum as
influenced by different light intensities provided by LED
light for 10 months

Table 4. Photosynthetic characteristics of Daphniphyllum macropodum
as influenced by different light intensities provided by

LED light
Light Photosyr?thesns
intensity LED light
(o) | py G Tr ca | co2 | G
100 0.00c 0.00b | 0.00b 0.00c | 0.00c 0.00a

500 1970 13591a | 0.2ab 397.65a | 2.46b 00la

1000 | 303ab | 147.72a | 033ab | 396.45ab| 3.78ab 0.02a

2,000 | 35a 162.87a | 04la 395.71b | 4.3% 0.02a

Growth increment

Light LED light

intensity| [ epf | Leaf | Plant | No. of | No. of | No. of
() | width length | height | leaves | jints |branches
(cm) | (ecm) | (ecm) | (EA) | (EA) | (EA)

Chlorophyll
(SPAD)

100 0.8b 17b 4.0b 1.0b 0.2b 0.4b 59.6a

500 2]ab | 55ab | 173a | 6.0ab | 16ab | 06ab | 53la
1000 | 34a 7.9 192a | 92a 26a 08ab | 49.7a
2000 | 34a 9.2a 243a | 106a | 32a 1.0a 474a
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Figure 3. Growth response of Daphniphyllum macropodum to light
intensity provided by three-wave light
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Table 5. Growth characteristics of Daphniphyllum macropodum as
influenced by different light intensities provided by three-
wave light for 10 months

Growth increment
Light Three-wave light

intensity | [eaf | Leaf | Plant | No. of | No. of | No. of
(lux) width | length | height | leaves | joints |branches
(cm) | (cm) | (em) | (EA) | (EA) | (EA)

100 0.0b 00b | 00b | 00b | 00b | 00b 0.0b
500 0.0b 00b | 00b | 00b | 00b | 00b 0.0b
1000 | 1.2b 23b | 57 | 12b | 02b | 02b 10.4b
2000 | 45 | 102a | 261la | 108a | 32a 1.0a 65.2a

Chlorophyll
(SPAD)

100lux 500lux 1,000lux 2,000lux

Table 6. Photosynthetic characteristics of Daphniphyilum macropodum
as influenced by different light intensities provided by Figure 4. Growth response of Daphniphyllum macropodum 1o light

three-wave light intensity provided by optical fiber
Light Photosynthesis SAA FAPE ASiTh 97, 2, <, v 52 3Rt
intensity Three-wave light 275 AREC] 2oe A¥%e EA2H, 100uxelA 7
(luwx) Pn G Tr Ca CO, Cs A AR 49 749 1,000ux$ 2,000lux 7kl SA14
100 | 000b 000c | 000 000b | 000b | 0.00a T3S ERA] kA1 1,000luxell Al 150, 2,000luxol| A1
500 | 000b 0.00c | 0.00b 000b | 000b | 000a 12.6M12 1,000luxol A 2] E90] 7 1 Btk
1000 | 2%a | 14279 | 025ab | 39725 | 28% | 00la A B0 BANAE ZoFl A& FHAZE 2000uxe] 7
2000 | 2452 | 23178 | 04a | 3%69%a | 313 | 003a o 23o] SEHAN AH A FE7] A= A B
A9k 1,000lux®] 73-¢- 3ol SEAA kot M4l +3
UERFLL 2000uxell A= G449 W3t 3 HEAE Ao E e FA 8T
A& wE7te] MA AadsS AT d8e AS HEA ekl 4, Fert BS54 2518 =4 Uehu,
2 Al FAGS AR ot FAo] MmMog Hojx|= A Hol Jurt 7P wE
Table 59} 20| BE SHRAA AR ool Vet 100luxell A Rl=A0] 7hd F818] ZAxE U olejst Ad=
o 9F 9% 2, A5 v R 95 3 S B AN FErt Fe5E qMo] HolAe A
2,000luxell A 7HE S stsick Holm(H7E, 2002), A3 AFg&ol tiet AFA 24&
AEA U] AEAL 7 FHEE(Ce) E A BE 54 o] #ZTE A 9 £No] FoHve A+AzH(gA et
S04 FAA FegEel A Aol7h AATHRefer to Table g7, 1983: 012% &, 2005: ©1AA &, 2010) 1+ Z 7HA] A4
6). AEH CO5E(Ch), SAFHTr) 5 2,000luxlA 7Hg =7 AEe] FEatd wE S-S A A FrxEe] |4
Uelem, ti7l1% COoEE(Ca)T COrol we Al
COET(C) 7t =olde wel Agdoz volxnh AdAs Table 7. Growth characteristics of Daphniphyllum macropoaum as
st A ZAPUES] AL 2000luxelH 7P ekt ihfluenced by different light intensities provided by optical
fiber for 10 months
4, BMK StollM Z2H2ILE(Daphniphyllum macro- Growth increment
podum)e| S % 42| gy - oot B
Leaf | Leaf | Plant | No. of | No. of | No. of
(ux) | wigth length | height | leaves | joints |branches Chiorophyll
FA A, UNEFE Gao] A E ALY I YRR = @) | @ | @ | &) | F4a) | E&a) | SPAD
S HEAT 100lux 3lllM % A& AA7F AR A4 100 | 31b | 88 | 208b | 74b | 24b | 10a | 559
& HolA] oot BT 3 F S % AYIEI VS 4 500 | 42 | 100a | 234ab| 120ab| 26b | l0a | 588a
39 tH(Refer to Figure 4). 1000 | 36ab | 101a | 288a | 150a | 33a | l0a | 382b
Table 73} Zto] A& 7HAS2 A 9)et RE 274 Q Ao)|A] 2000 | 37ab | 1022 | 289a | 126ab | 33a | 10a | 384b

HEE
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Table 8. Photosynthetic characteristics of Daphniphyilum macropodum
as influenced by different light intensities provided by

optical fiber
Light Photosynthesis
intensity Optical fiber
(lux) Pn Ci Tr Ca 0, Cs

100 266b | 145617c | 029 | 396.62a | 333 0.02b
500 313ab | 17141bc| 03%bc | 396.15ab| 3.94b 0.02b
1,000 457a | 2539a | 09%a | 39415b | 593a 0.06a
2,000 45la | 206.08b | 0.69ab | 394.28b | 574ab | 0.04ab

o] Ao MET} AHFEo] =
= ATFAF(PERT o]FA
= 2}03% TYAAER B AT B F3
of thet AHFES = EHE YeERo A o]
7118 Ao R Hlth
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AATHRefer to Table 8). %_‘3_} How BTy} =
e H 1,000uxel M 7HE -3tk B9 E(Pn)< 1,000
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