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Studies on the Hardening of Containerized Tree Seedlings
by Using Ultraviolet-B Light
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Fig. 1. The Spectral distribution of UV-B radiation at 50cm beneath a filtered TL 20/12 lamp.
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Table 1. Effects of water stress or supplemental UV-B radiation for 4 weeks on height and root collar
diameter growth rate(%) of container-grown Betula platyphylla seedlings.

Growth rates(%)!

Treatment

Height Root collar diameter
Control 10.040.959a 13.9£1.093b?
Water stress 3.610.400b 16.8+2.374a
UV-Bse(KJ m2 day™)
3.2 5.7£1.000b 9.5+1.104bc
5.2 4610.783b 8.9+1.236¢

!Growth rates are the ratios of the seedling growth after treatment to the growth for 4 months before treatment. 2Means+SE are
presented. Different letters in each column indicate significant differences according to Duncan’ s multiple range test(p=0,05).

Table 2. Effects of water stress or supplemental UV-B radiation for 4 weeks on dry mass
accumulationin container-grown Betula platyphylla seedlings.

Treatment Dry weight(g)
Leaves Shoots Roots Total T/R

Control 0.515%0.011a 0.246%+0.011ns 0.396 +£0.015ns 1.15740.037a 1.9240.039al
Water stress 0.445£0.009¢ 0.237+0.006ns 0.409£0.013ns 1.092+0.023ab 1.71£0.040b
UV-Bee
(KJ m2day™)

3.2 0.484+0.008ab  0.231+0.011ns 0.380£0.015ns 1.095+0.009ab 1.89+0.110a

5.2 0.460 £0.008bc 0.216 £0.008ns 0.372£0.007ns 1.0484+0.024b 1.824+0.013ab

'MeanstSE are presented. Different letters in each column indicate significant differences according to Duncan's multiple range

test(p=0,05). ns means not significant,
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Fig. 2. Effects of water stress or supplemental UV-B radiation for 4 weeks on changes in chlorophyll
index of container-grown Betula platyphylla seedlings.
Chlorophyll index were measured with a SPAD-502 chlorophyll meter, UV-B 32 means UV-Bae 32 KJ m? day,
Different letters above each bar indicate significant differences according to Duncan’s multiple range test(p=005),
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Table 3. Effects of water stress or supplemental UV-B radiation for 4 weeks on changes in water
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content(%) of container-grown Betula platyphylla seedlings.

d g 2539 F§5&2 UV-B
=40 4FF 9 fPyge
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Weeks after treatment

Treatment
0 2 4
Plant 67.8
Control 68.4+1.588a 65.210.546al
Water stress 62.7£0.681b 62.6+0.663b
UV-Bee(KJ m2 day™)
3.2 60.2+2.364b 61.1%1.069bc
5i2 60.71+1.344b 59.810.862c
Leaves 68.7
Control 69.3+1.189a 67.810.650a
Water stress 67.0+1.716ab 64.3+0.814b
UV-Bee(KJ m2 day™')
3.2 61.81+1.362c 63.0£1.060b
5.2 63.6+0.536bc 64.0%1.530b
Shoots 61.2
Control 59.3+1.855a 56.71+1.386a
Water stress 53.81+1.196b 48.1+1.386b
UV-Bee(KJ m2 day™)
82 48.91+0.448¢ 51.1+1.953b
5.2 50.6£0.450bc 49.2+0.346b
Roots 68.8
Control 69.9+2.099a 66.2+1.021a
Water stress 64.3+0.803ab 64.3+0.808a
UV-Bee(KJ m2 day™)
3.2 62.113.200b 62.9+1.620ab
5.2 61.1+2.494b 58.8+2.143b

'Means*SE are presented. Different letters in column of each organ indicate significant differences according to Duncan's multiple

range test(p=005).
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Table 4. Effects of water stress or supplemental UV-B radiation for 4 weeks on leaf water content(WC),
water potential(WP) and osmotic pressure(OP) of container-grown Betula platyphylla seedlings.

Before treatment

After treatment

Treatment op op
WC WP (mmol WC WP (mmol
(%) (MPa) g (%) (MPa) ke)
Upper leaves 64.1 -0.92 409
Control 64.5a -0.88a 441b!
Water stress 58.9b -1.09b 522a
UV-Bee(KJ m2 day™)
8.2 58.4b -0.85a 538a
5.2 58.4b -1.24c 572a
Lower |eaves 71.7 -0.71 376
Control 70.1a -0.67a 399b
Water stress 64.6b -0.85b 523a
UV-Bee(KJ m2 day™)
3.2 66.5b -0.65a 52la
5.2 65.5b -0.85b 517a

'Different letters in each column of upper and lower leaves indicate significant differences according to Duncan's multiple range

test(p=0,05).
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