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Abstract. This study was performed to investigate photosynthetic responses of 4 foliage plants in relation to
light intensity, carbon dioxide concentration, and media, and to select efficient plants for the indoor environ-
ment control based on the results. Four foliage plants used in this study included Syngonium podophyllum,
Schefflera arboricola cv. Hong Kong, Dieffenbachia amoena, and Dracaena deremensis cv. Warneckii Com-
pacta. The plants cultivated in two different growth media, peatmoss and hydroball, and subjected to various
light intensities (0, 30, 50, 80, 100, 200, 400, and 600 pmol - m~ - s~' PPFD) and CO, levels (0, 50, 100, 200,
400, 700, 1000, and 1500 pmolCO, - mol™). As a result of the photosynthetic rate of foliage plants according
to change of light intensity and CO, levels, Schefflera arboricola and Dieffenbachia amoena showed high
apparent quantum yield, which stands for the photosynthetic rate under low light intensity, and both plants
also recorded higher photosynthetic rate under high CO, concentration compared to the other two indoor
plants. Dracaena deremensis showed the lowest photosynthetic rate under the low light intensity or high CO,
concentration. There were inconsistent results in photosynthetic rate of foliage plants grown in peatmoss or
hydroball. Higher photosynthetic rate was observed in Schefflera arboricola with peatmoss rather than
hydroball as light and CO, concentration increased. However, hydroball had a positive effect on Dieffenba-
chia amoena in terms of photosynthetic rate. In case of Syngonium podophyllum, peatmoss induced higher
photosynthetic rate according to increased light intensity, but there was no effect of media on the rate under
various CO, treatements. In contrast, media did not affect to photosynthetic efficiency of Dracaena deremen-
sis subjected to various light intensities and the rate of Dracaena deremensis with peatmoss was a little high
when CO, concentration increased. In conclusion, potential plants for the indoor air pulification and environ-
mental control were Schefflera arboricola and Dieffenbachia amoena because they showed high photosyn-
thetic rate under typical indoor conditions, low light intensity and high CO, concentration.
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Fig. 1. Photosynthetic rate of Syngonium podophyllum,
Schefflera arboricola, Dieffenbachia amoena, and Dra-
caena deremensis grown under hydroball and peatmoss
according to increased PPFD.
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Table 1. Light compensation point, light saturation point, respiration rate, photosynthetic rate, and apparent quantum yield of

4 foliage plants according to two different media.

Light compensation Light saturation L Photosynthetic Apparent
Species Medium e poillzt e point Resp]rat]onga te,] rsziltle1 qualftﬁm yield
(umol -m™-s™)  (umol-m=-s™) (umolCO, -m=- ™) (umolCO, -m™2-s™) (umolCO, - mol™)

Syngonium podophyllum Hydroball 9.4 be* 979b -0.36bc 2.5d 0.029 ¢

Peatmoss S.1c 884b -020a 3.1cd 0.046 ab
Schefflera arboricola cv.  Hydroball 13.8 ab 107.1b —0.75d 3.7bc 0.046 ab
Hong Kong Peatmoss 156a 150.7a -0.83d 44a 0.051 a
Dieffenbachia amoena ~ Hydroball 7.0c¢ 943b —-0.24 ab 4.0 ab 0.047 ab

Peatmoss 7.0c¢ 108.5b —043¢ 3.1cd 0.036 bc
Dracaena deremensis cv. Hydroball 8.6bc 96.8 b -0.19a l6e 0.028 ¢
Warneckii Compacta  Peatmoss 10.8 abe 102.6b -0.14a 1.5e 0.024 ¢
F_testy Species (A) skesksk sdokok skeskok sk sk

Medium (B) NS NS NS NS NS

A X B NS * Ak sk *

“Mean separation within colum by Duncan’s multiple range test at P = 0.05.
YNS™****Nonsignificant or significant at P = 0.05, 0.01, or 0.001, respectively.
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Fig. 2. A-Ci curves of Syngonium podophyllum, Schefflera
arboricola, Dieffenbachia amoena, and Dracaena dere-
mensis grown under hydroball and peatmoss.
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Table 2. CO, compensation point, photo-respiration rate, maximum photosynthetic rate, and CO, fixation efficiency of 4 foli-

age plants according to two different media.

Species CO, compensation  Photorespiration Maximum CO, fixation
Medium point rate photosynthetic rate efficiency
(umolCO;, - mol™) (umolCO, - m>-s™") (umolCO, - m2-s") (umolCO, - mol™)
Syngonium podophyllum  Hydroball 69.4 bc* 1.10de 9.0b 0.015d
Peatmoss 61.3 bc 1.14 cde 7.9 be 0.019cd
Schefflera arboricola cv.  Hydroball 73.1bc 1.85b 10.0b 0.027b
Hong Kong Peatmoss 62.3 be 259a 143a 0.042 a
Dieffenbachia amoena Hydroball 60.0c 1.32cd 10.7b 0.022 be
Peatmoss 82.5ab 1.23 cde 7.4 bed 0.015d
Dracaena deremensis cv.  Hydroball 93.6a 0.89¢ 4.7cd 0.012d
Warneckii Compacta Peatmoss 67.5bc 148 ¢ 43d 0.017 cd
F-test Species (A) NS Hokk hokk *okk
Medium (B) NS HhE NS *
A X B k% k3% * skokk

“Mean separation within colum by Duncan’s multiple range test at P = 0.05.
YNS™""**Nonsignificant or significant at P = 0.05, 0.01, or 0.001, respectively.
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