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ABSTRACT

The studies were carried out to know shade tolerance of the plants for the urban forest aromatic bath.
The one to two year old potted seedlings were grown under the one of the five light conditions such as
100%, 50%. 30%, 10% and 2% of the full sun light intensities. Pinus densiflora S. et Z., P.
svivestriformis (Takenouchi) Chien., Thymus quinguecastatus Celak, Lonicera japomica Thunb, and
Zingiber officinale Roscoe showed decreasing tendencies in height and root collar diameter growth, and
dry mass production as the light intensity decreases. Exceptionally Thwja koraiensis Nakai showed the
best growth in the 50% of full sun light intensity. Athy»ium yokoscense (Fr. et Sab.) H. Christ showed
better growth in the relative light intensity of 10 to 15% than in the in the relative light intensity of 25
to 30% in the bath green house.

Key words : shade tolerance, urban forest aromatic bath, height and root collar diameter growth, dry
mass production
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Table 1. Effects of shading on the height(cm) and root collar diameter(mm) growth of Pinus densiflora,
P. sylvestriformis and Thuja koratensis seedlings.

Relative light

First year

intensity Height(% to control) Root collar diameter(% to control)
) P densifiora P. sylestriformis T. koraiensis  P. densiflora P. sylvestriformis T. koraiensis
Control(100)* 14.812.3*** 13.3*1.6 24.0t2.4 4.16%0.15 4.24%0.20 3.6210.08
50 11.5+0.5(77.4) 13.0:1.4097.7) 23.9%3.2(99.7) 2.86*0.10(68.7) 3.31+0.24(78.0) 3.84+0.02(106.1)
30 12.3£0.6(83.5) 11.4£1.1(85.5) 21.0%1.8(87.6) 2.45%0.07(58.7) 2.86+0.24(67.5) 3.01+0.18(83.0)
10 12.6+0.5(85.3) 10.5+0.8(78.3) 20.3+0.7(84.7) 1.85%0.11(44.4) 2.14+0.49(50.3) 2.76+0.24(76.1)
2 6.610.9(44.4) -**** 15.0£0.7(62.3) 1.12:+0.05(26.8) - 2.71£0.18(74.8)
LSDy 5™ 57 4.0 6.6 0.43 0.80 0.74
Relative Second year
. hghF Height(% to control) Root collar diameter(% to control)
intensity
(%) P. densiflora P. sylvestriformis T. koraiensis  P. densifiora P. sylvestriformis T. koraiensis
Control(100)* 31.7£1.5*** 29.8+3.4 32.7%3.6 8.63%0.66 8.23%0.87 6.42+0.69
50 27.6+1.3(87.2) 27.7+1.0092.9) 36.3+4.8(111.2) 5.97+0.40(69.1) 6.32+0.37(76.7) 5.25%0.23(81.8)
30 25.7£1.7(80.9) 25.3+4.7(84.8) 29.8+1.7(91.3) 5.66+0.29(65.5) 6.45+0.42(78.3) 4.34+0.36(67.5)
10 21.6£1.0(68.0) 17.9+4.9(60.2) 26.8+t1.5(82.1) 3.42+0.17(39.6) 2.94+0.40(35.6) 3.55+0.18(55.3)
2 _".* - - - -
LSDp.s5™" 4.3 8.4 7.8 110 2.32 1.35

*Control means a natural light intensity considered as 100%. **LSDy¢s in each column indicates least
significant difference at 95% level. ***MeanstSE are presented. ****All seedlings died.
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Table 2. Effects of shading on the dry mass(g) production and T/R ratio of Pinus densiflora(P.d.), P.
sylvestriformiP.s.) and Thuja koraiensiXT.k.) seedlings.

Relative First year

light
, . Leaves Shoots Roots Total T/R
intensity

(%) Pd. Ps. T.k Pd Ps Tk Pd Ps Tk Pd Ps Tk Pd Ps Tk

Control* 1.59*** 1.85 2.75 0.89 0.87 0.49
50 0.67 1.02 3.55 0.37 0.60 0.50
30 0.49 1.01 2.08 0.31 0.46 0.25
10 041 051 177 0.23 0.26 0.22
2 0.4 - 178 0.09 - 0.2

LSDo.os™ 0.34 0.56 1.51 024 0.23 0.20

1.49 1.65 1.36 3.97 4.37 4.61 1.66 1.65 2.38
0.57 0.99 1.09 1.61 2.62 5.14 1.83 1.64 3.7
0.45 0.80 0.8 1.26 2.27 3.21 1.79 1.8 2.66
0.36 0.43 0.78 1.00
0.08 - 062 031 - 266 3.06 - 33
0.27 041 0.42 0.78 0.93 2.15 0.65 0.50 1.2¢

1.20 2.78 1.77 1.82 2.56

Relative Second year
, light Leaves Shoots Roots Total T/R
intensity

(%) Pd Ps. Tk Pd Ps Tk Pd Ps Tk Pd Ps Tk Pd Ps T.Ek
Control* 8.19*** 6.37 5.26 6.86 6.59 2.03 6.64 5.82 2.66 21.69 18.77 9.95 2.26 2.23 2.14
50 3.62 3.07 5.8 2.8 3.33 2.29 2.61 3.15 2.96 9.13 9.54 11.11 2.49 2.03 2.75
30 3.08 4.17 3.86 2.36 2.87 1.53 2.02 3.38 1.54 7.46 10.42 6.92 2.69 2.08 3.49
10 0.94 0.9 3.16 0.78 0.70 1.22 0.56 0.74 1.12 2.28 2.39 5.5 3.06 2.25 3.9
2 _ExEE - - - - - - - - - - - _ -

LSDy.0s** 1.78 3.08 3.23 154 265 133

1.45 2.14 1.30

4.66 8.42 532 0.38 0.60 1.42

* Control means a natural light intensity considered as 100% .

** LSDp.gs in each column indicates least

significant difference at 95% level, *** Means are presented. **** All seedlings died.
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Table 3. Effects of shading on the dry mass(g) production and T/R ratio of Thymaus quinquecastatus,
Lonicera japonica and Zingiber officinale seedlings.

Thymus quinquecastatus Lonicera japonica Zingtber officinale

Relative
light Tops Roots Tops Roots Tops Roots
intensity(%) (% to (% to T/R (% to (%to T/R (%to (% to T/R
control)  control) control) control) control) control)
Control*  7.85*** 5.84 1.38 26.76 13.22 2.02 2.52 8.33 0.29

50 7.67(97.7) 2.50(42.7) 3.07
30 6.00(76.4) 2.46(42.0) 2.46

16.29(60.8) 7.94(60.1) 2.01 3.34(132.5) 9.81(117.7) 0.32
10.39(38.8) 4.43(33.5) 2.36 2.24(83.9) 5.71(68.5 0.39

10 2.76(35.2) 0.71(12.1) 3.98 8.60(32.1) 3.25(24.6) 2.84 1.85(73.6) 3.49(41.8) 0.51
2 St - - 3.6313.5) 0.95(7.2) 3.95 1.79(70.9) 2.96(35.6) 0.59
LSDy.ss** 4.12 1.96 1.3¢4 812 3.35 1.52 1.59 2.76 0.15

* Control means a natural light intensity considered as 100%. ** LSDo.¢s in each column indicates least
significant difference at 95% level. *** Means are presented. **** All seedlings died.

Table 4. Effects of shading on the dry mass and the chiorophyll production of A#hyrium yokoscense.

Relative light Dry mass(g) Chlorophyli{mg g™ fresh weight)

intensity(%) Tops Roots T/r ch a ch b ch t
10~15" 3.87+0.38" 2.03+0.44 2.13%0.61 1.07+0.02 0.18+0.01 1.2610.02
25~30 2.18%0.23 0.83+£0.06 2.68%=0.39 0.46+0.02 0.08+0.03  0.54%£0.04
LSDy. 5™ 1.01 0.98 1.70 0.08 0.08 0.1

* Numbers are the relative values to the natural light intensity considered as 100%. ** LSDo.¢s in each
column indicates least significant difference at 95% level. *** Means+SE are presented.
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