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Abstract

Tropaeolum majus, with a high decorative and food demand for vertical greening systems, has been utilized to revitalize
urban agriculture. The effects of number of non-woven fabrics in a non-water environment and the adaptability of T. majus to
this system were investigated. Planting ground composition of the container-type wall vertical greening system was made
using non-woven fabric in one, two, three, or four layers. The results showed that the soil water content remained the highest
when the non-woven fabric comprised 4 sheets. The morphological properties showed more growth with the 4 sheets than with
1, 2, and 3 sheets. In terms of physiological characteristics, chlorophyll content was mostly high in the 4 sheets, while shoot
fresh weight value was in the order of 3 >4 > 2 > 1 sheet, and root fresh weight value was in the order of 4 > 2 > 1 > 3 sheets.
The dry weight of the measured values in the shoot was in the order of 4 > 3 > 2 > 1 sheet while no clear difference was found
in the root of each treatment. The difference in the flowring characteristics was not different, but in evaluating the
characteristics as a whole, the growth in the three layers of non-waven fabric was the best. In addition, the soil moisture
contents and the growth characteristics were statistically significant as a positive correlation between the groups. Thus, greater
the non-woven fabric, the higher is the adaptability of 7. majus to dry stress under soil water-free conditions by maintaining
soil moisture content. This showed that it represented an effective alternative as a method of vertical greening system for lower
maintenance urban agriculture.
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Fig. 1. Changes in soil moisture contents in the vertical
greening system affected by different layers of
non-woven fabric. Vertical bars give the Standard

*k

Error (SE) of the mean. ns, not significant; “and ',
significant at the 0.05 and 0.01 level of probability,
respectively (n=3). 1 sheet; a piece of non-woven
fabric, 2 sheet; two sheets of non-woven fabric, 3
sheet; three sheets of non-woven fabric, 4 sheet; four
sheets of non-woven fabric.
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Fig. 2. Chagne in plant height of the Tropaeolum majus in
response to different layers of non-woven fabric in a
vertical greening system. Vertical bars give the
Standard Error (SE) of the mean. ns, not significant; *
and ", significant at the 0.05 and 0.01 level of
probability, respectively (n=9). 1 sheet; a piece of
non-woven fabric, 2 sheet; two sheets of non-woven
fabric, 3 sheet; three sheets of non-woven fabric, 4
sheet; four sheets of non-woven fabric.
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Fig. 3. Change in number of leaves of the Tropaeolum majus
in response to different layers of non-woven fabric in
a vertical greening system. Vertical bars give the
Standard Error (SE) of the mean. ns, not significant; *
and ", significant at the 0.05 and 0.01 level of
probability, respectively (n=9). 1 sheet; a piece of
non-woven fabric, 2 sheet; two sheets of non-woven
fabric, 3 sheet; three sheets of non-woven fabric, 4
sheet; four sheets of non-woven fabric.
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Fig. 4. Change in leaf length of the Tropaeolum majus in
response to different layers of non-woven fabric in a
vertical greening system. Vertical bars give the
Standard Error (SE) of the mean. ns, not significant; "
and ™", significant at the 0.05 and 0.01 level of
probability, respectively (n=9). 1 sheet; a piece of
non-woven fabric, 2 sheet; two sheets of non-woven
fabric, 3 sheet; three sheets of non-woven fabric, 4
sheet; four sheets of non-woven fabric.
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Fig. 5. Change in leaf width of the Tropaeolum majus in

response to different layers of non-woven fabric in a
vertical greening system. Vertical bars give the
Standard Error (SE) of the mean. ns, not significant; "
and ", significant at the 0.05 and 0.01 level of
probability, respectively (n=9). 1 sheet; a piece of
non-woven fabric, 2 sheet; two sheets of non-woven
fabric, 3 sheet; three sheets of non-woven fabric, 4
sheet; four sheets of non-woven fabric.
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Fig. 6. Change in chlorophyll contents of the Tropaeolum

majus in response to different layers of non-woven
fabric in a vertical greening system. Vertical bars
give the Standard Error (SE) of the mean. ns, not
significant; * and ~*, significant at the 0.05 and 0.01
level of probability, respectively (n=9). 1 sheet; a
piece of non-woven fabric, 2 sheet; two sheets of
non-woven fabric, 3 sheet; three sheets of non-woven
fabric, 4 sheet; four sheets of non-woven fabric.
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Fig. 7. Fresh weight and dry weight of the Tropaeolum majus in response to different layers of non-woven fabric in a vertical
greening system. Vertical bars give the Standard Error (SE) of the mean. ns, not significant; “and ™", significant at the
0.05 and 0.01 level of probability, respectively (n=9). 1 sheet; a piece of non-woven fabric, 2 sheet; two sheets of
non-woven fabric, 3 sheet; three sheets of non-woven fabric, 4 sheet; four sheets of non-woven fabric.

H
=
a4

1478 2E ANE gasigon 71y we

AE Hel 22 300, A= Agkee 3

sheets > 1 sheet > 4 sheets > 2 sheets 0.2 n|u|s}
ol LpebA]uE BAH 0 = §0J514) 229kehFig 8).

Number flowering(ea)

Fig.

—8— 1 sheet
—O— 2 sheet
—¥— 3 sheet
—A— 4 sheet

na

6/18 6/24 m 718

. Change in number of flowering of the Tropaeolum
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significant; “ and ", significant at the 0.05 and 0.01
level of probability, respectively (n=9). 1 sheet; a
piece of non-woven fabric, 2 sheet; two sheets of
non-woven fabric, 3 sheet; three sheets of non-woven
fabric, 4 sheet; four sheets of non-woven fabric.
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Table 1. Pearson's correlation between soil moisture contents and growth characteristics
Height Leaves Length Width
Morphology 516 (cm) (No.) (mm) (mm)
559" 196 533" 510"
: Shoot Shoot Root Root
Soil
ist Chlorophyll fresh weight dry weight fresh weight dry weight
MOISHTE  pp vsiology 264"  (SPAD-Value)
contents : (8) (g) () (8)
(%) 305" -193" -0.120 -0.024 -0.051
Flowering
Flowering 437" (ca)
437

“and ™, significant at the 0.05 and 0.01 level of probability, respectively. not more than 0.2; not correlated, 0.2 - 0.4; weak correlation,
0.4 - 0.6; normal level correlation, 0.6 - 0.8; high water correlation, 0.8+; strong correlation. Height, Leaves, Length, Width; Growth.
Chlorophyll, Shoot fresh weight, Shoot dry weight, Root fresh weight, Root dry weight; Physiology. Flowering; Production.
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