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Initial Growth Responses of Four Woody Plants for Indoor Landscaping
according to Irrigation Frequency
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ABSTRACT

This study was carried out to investigate growth characteristics of woody plants that are widely used indoors in accordance
with irrigation frequency and to find the optimum irrigation conditions for plants that help to improve the indoor environment.
Four woody plants used in this study included Ardisia pusilla, Clusia rosea, Fatsia japonica, and Ficus elastica. They
were planted in pots with a diameter of 10cm and cultivated in three different irrigation frequencies: two times per week,
one time per week, and one time per two weeks. After 120 days, they were measured by plant height, fresh weight, dry
weight, SPAD value, leaf color, leaf water potential, chlorophyll fluorescence (Fv/Fm), and photosynthetic rate. The average
soil moisture content was 48.8+2.1% in two times per week, 25.2+4.4% in one time per week, and 10.3+2.4% in one
time per two weeks. For A pusilla, leaf water potential was higher, and Fv/Fm value was 0.731 in two times per week
irrigation, showing more wetness. For A pusilla, F. japonica and F. elastica photosynthetic rate was significantly lower
in one time per two weeks irrigation, appearing to be more sensitive to drying than C rosea. When irrigated one time
per week, with the soil’s volume average moisture content of 25%, all four woody plants used in this experiment proved
to grow smooth. Thus, it was determined to be good for use in indoor landscaping.
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Figure 1. Changes of soil moisture content affected by irrigation frequency. Vertical bar means standard error(n=12).
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Table 1. Maximum, minimum soil moisture content and regression coefficient of four woody plants according to irrigation frequency

A Trrigation Soil moisture content(%) Regression coefficient (a)*

Species frequency Max. Min, Avg, 28 Day 1 Cycle

2 times / week 522 399 459 0.253 0.253

Ardisia pusilia 1 time / week 36.4 169 252 —0.047 —2.791

1 time / 2 weeks 146 0.6 6.8 0.031 —0.789

2 times / week 531 434 485 0.142 0.142

Clusia rosea 1 time / week 42.0 19.6 314 —0.181 —3.147

1 time / 2 weeks 235 2.3 119 —0.125 —1441

2 times / week 56.5 445 50.0 0.045 0.045

Fatsia japonica 1 time / week 36.2 10.2 21.2 —0.3%4 —3.086

1 time / 2 weeks 243 30 114 —0.228 —1.459

2 times / week 54.8 430 508 —0.054 —0.054

Ficus elastica 1 time / week 371 14.3 23.1 —0.305 —2.514

1 time / 2 weeks 24.5 2.7 111 —0.221 —1.389

* Regression model, Y=aX+h.
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Table 2. Plant height and biomass of four woody plants with irrigation frequency at 120 days after treatment

Fresh weight(g/plant) Dry weight(g/plant)
Species Irrigation frequency Plant height(cm)
Shoot Root Shoot Root
2 times / week 17.32" 14.0a 11.8a 32a 19a
1 time / week 15.2a 14.6a 8la 37a 19a
Ardisia pusilla -
1 time / 2 weeks 13.8a 12.3a 8.6a 3.6a 2.2a
Significance ns ns ns ns ns
2 times / week 26.7a 44.3a 94a 5la 1.0a
) 1 time / week 26.3a 39.8b 8.7a 4.6ab 0.9a
Clusia rosea ;
1 time / 2 weeks 25.2a 3290 79a 4.1b 1.0a
Significance ns * ns ns ns
2 times / week 21.6a 15.3b 2.2a 2.4b 0.2a
o 1 time / week 22.0a 20.5a 2.0a 3.3a 0.3a
Fatsia japonica -
1 time / 2 weeks 18.3a 16.6ab 2.2a 2.7b 0.4a
Significance ns ns ns * ns
2 times / week 182a 26.3a 3.7a 39 0.6a
, ) 1 time / week 19.0a 230a 6.3a 3.5a lla
Flcus elastica
1 time / 2 weeks 20.0a 23.6a b.3a 3.6a 1.0a
Significance ns ns ns ns ns

? Means separation within columns by Duncan’s multiple range test, p=0.05.
" Nonsignificant or significant at p=0.05, 0.01, or 0.001, respectively.
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Table 3. Chlorophyll contents, leaf color, and leaf water potential of four woody plants according to irrigation frequency
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Leaf color Leaf water potential
Speci Irrigation fi SPAD
pecies rrigation frequency L . ) (MP2)
2 times / week 4418 28.3a —7.2a 7la —16.6a
- ) 1 time / week 41.7a 279a —6.8a 6.6a —20.4b
Ardisia pusilla -
1 time / 2 weeks 329 29.1a —74a 8.la —22.1b
Significance ns ns ns ns *
2 times / week 718a 30.1a —8.6b 8.2a —11.0a
) 1 time / week 70.7a 30.2a —8.7b 8.2a —13.0b
Clusia rosea X
1 time / 2 weeks 721a 2550 —44a 3.6b —12.6ab
Significance ns sk ek ok ns
2 times / week 64.3b 27.6a —73a 7.6a —14.2a
o 1 time / week 70.6a 29.2a —7.5a 7.7a —16.4a
Fatsia japonica -
1 time / 2 weeks 67.4ab 254a —5.0a 5.0a —151a
Significance ns ns ns ns ns
2 times / week 82.7a 22.8a —2.0a 1.6a —8.0a
) ) 1 time / week 85.5a 23.0a —19 13a —12.3b
Flcus elastica
1 time / 2 weeks 84.4a 22.8a —19a 1.3a —11.6b
Significance ns ns ns ns *

’ Means separation within columns by Duncan’s multiple range test, p=0.05.

" Nonsignificant or Significant at p=0.05, 0.01, or 0.001, respectively.
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Table 4. Chlorophyll fluorescence(Fv/Fm) and photosynthetic rate of four woody plants according to irrigation frequency

Species Irrigation frequency Chlorophyll fluorescence(Fv/Fm) Photosynthetic rate(umol *m ™2 s
2 times / week 0.7311° 2.482a
. ] 1 time / week (.786a 2.387a
Ardisia pusilla -
1 time / 2 weeks 0.773a 1.247b
Significance o ok
2 times / week 0.830a 2.77%
1 time / week 0.821a 2417a
Clusia rosea
1 time / 2 weeks 0.818a 2.670a
Significance ns ns
2 times / week 0.816a 1.704a
o 1 time / week 0.815a 1.669a
Fatsia japonica ;
1 time / 2 weeks 0.813a 1.422b
Significance ns *
2 times / week 0.834a 2.650b
1 time / week 0.838a 4.178a
Flcus elastica
1 time / 2 weeks 0.834a 2.810b
Significance ns R

‘ Means separation within columns by Duncan’s multiple range test, p=0.05.

5

Nonsignificant or significant at p=0.05, 0.01, or 0.001, respectively.
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