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Abstract. It istrue that the industria development has usualy been accompanied with urbanization or cen-
trelization of population that has inevitably led to high-rise buildings and densely built-up living area in the
cities. While it is badly needed to acquire as much green land within the city limits as possible to compensate
for reduced space for recreationa purpose in pardld with increasingly urbanized area, the living conditions of
plants have become seriously devastated due to shortage of sun light walled-off by high-rise buildings and
contaminated environment and air. The shade that is generated by high-rise and compact buildings hinders
growth of plants, which makes it urgent to develop native ground cover plant that is strongly viable in the
shade. For this purpose, Ligularia stenocephala, best known as greens for Ssam (rice and condiments
wrapped in leaves) was cultivated under the 30%, 50%, and 80% shadings and observed to see if there would
be any changes in soil conditions, growth of plants and chlorophyll contents depending on the shading rate.
The leaf number was 10.8 pieces under the 50% shading and 8.4 under the 30%-shading, 7.7 pieces more
than that cultivated under lighting. The leaf width turned out to be excellent from cultivation under the 50%-
shading, an evidence indicating its possibility of being cultivated as native ground cover plant in the shade.
The live weight of the plants cultivated under the shading increased to 31.63 g, 43.39 g and 19.40 g, respec-
tively, compared to 90.43 g of those in the untreated control plot. The increase in growth of roots was partic-
ularly significant with 48.48 g in comparison to 12.33 g under 30% shading cultivation. The chlorophyll
synthesis amounted to 46.2 under the 50% shading, showing an increase compared to 41.9 under lighting. The
chlorophyll synthesis rather shrank under other shading conditions. The cultivation of Ligularia stenocephala
under the 50% shading showed the best condition in growth as native ground cover plant.
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Table 1. Light intensity of greenhouse according to shad-
ing levels.

Shading levels (%)

Light intensity (umol - m2-s%)

- _ 0 1,303
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Table 2. Physical and chemical properties of the soil according to shading levels.
Shading levels pH EC OM T-P T-N NH4-N NOs-N Soil texture CEC
(%) @ds-m? (%) (mg-kg?) (mg-kg?) (mg-kg™) (mg-kg?) (cmol* - kg™)
Beforeplanting 7.27 335.00 4.99 762.89 1334.76 16.17 59.98 Sandy loam 10.34
0 7.49 6290 7.52 608.25 1638.56 22.05 14.11 Sandy loam 11.44
30 7.18 36.70 4.35 530.93 1143.66 15.88 18.23 Sandy loam 11.00
50 717 51.80 6.48 1072.16 1774.78 15.58 30.58 Sandy loam 12.98
80 757 63.80 6.67 505.15 1920.80 16.46 11.17 Sandy loam 1254

-353-



s R . P4

7 W3S Yol y| fJ3te] A2l B AS o7
2 Fof EQe] olglshy EAy E8]4]] E44L H]
o Bl om B HA ok gl T g4
G, FF, 98 58 AL I GERSRRS 7
o]® PEAZA7)(SPAD-502)Z o]8-3 330 A
*1 Zgstatt. e ARFHAEAE o8l He
o 7} ARl ARRAAE 9 KIRE 59 10

9‘4011 4A S4skslon, A SAAY=

SASTE 1S AHEEST

}\] ko)

ot & nF
1. AEEHTo EA4EE §Y
Zenlo] 24 AuiA] Xpgd 227t sl mXE
BHE HES AR 23 Al wE Bwe] W}
T Table 13 Zth B do 2m7} FA30]
1,303umol m?s™Ql ¥FA 30% x}g=1E]7} 812umol
m2s?t 50% 2}FFo] 617umol mst, 80% 2}Fo]
3lumol m?s'E 2FYET} %_Lj%’?% Z57) o}
Ae S Bom Aldes R3] B¢ AAl
AFETRE B 2llE Hol Fo7t Fasilon B
o o AL xpgge] Aite] dastEel oAz
2pgol] e EYRHE ks Table 29F 234t E
ookt_ ]_7\10k§§/\-] A2 Agiroﬂ 241:1— } Eoko]OjJ;]. =S
W= A pH 72701000 A oY $2
EqRire] wiske Fapgolu e Aok xjo]
= Aok 28y EYY ArdEEE AAA
335.00dS - me]ovt FxEAE 62.90dS - mt 2
30% xRgAMY 36.700H= 2AlelE Bt ol &Y
HIE APfho 24 daie] Froll o3k 202 dtto]
Ho}, F21Rke X153 608.25mg - kgol] HIGled 50%
3ol @3]8 1072.16mg - kg lo® 715 Aow
e} 35 Ao] B 83k 302 AlEHTh

2. AHz e Mg EY

o] Al 2gH 2|7 Al wixle 837
S HES A7 23 Al e A5 Tadle 3
I 2t o) = FARF AT 7.7800 Hisky
50% xpFgglolA] 1081E 7P Bakom, 30963153
2] GA] 8HNZE BkoL} 80% ARFAE A= 6.2
NE T2l nlsle] @38 o] a4 olA] 13

Table 3. Effect of shading levels on the growth characteris-
tics of Ligularia stenocephala.

Shading Num. of Leaf length Leaf width Stem
levels (%) leaf (eq) (cm) (cm)  length (cm)
0 77¢ 9.0a 132b 169b
30 84b 75b 116¢c 189a
50 10.8a 7.7b 142a 190a
80 6.2d 6.8c Nic 17.3b

*Mean seperation within columns by Duncan's multiple
rangetest, p = 0.05.
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Table 4. Effect of shading levels on the fresh weight of
Ligularia stenocephala.

Shading Fresh weight (g)
levels (%) Root Shoot Total
0 4848 & 4195a 90.43a
30 12.33b 19.30¢ 31.63c
50 12.16 b 31.23b 4339b
80 AT7c 14.63¢ 19.40d

*Mean seperation within columns by Duncan’s multiple
range test, p = 0.05.
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Fig. 1. Difference of Ligularia stenocephala growth accord-
ing to shading levels. A: control, B: 30% shading, C: 50%
shading, D: 80% shading.
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Fig. 2. Chlorophyll contents of Ligularia stenocephala
leaves according to shading levels.

Fig. 3. View of experiment for shading treatment.
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