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ABSTRACT: This study investigated the effects of various cultivation pots on Betula platyphylla var. japonica seedlings in
order to select suitable pots for the production of healthy seedlings for the ecological revegetation. We used six types of the
pots natural pot, natural pot with inside 5 mm width root turning bump, natural pot with inside 10 mm width root turning
bump, negative-phototropism pot, negative-phototropism pot with inside 5 mm width root turning bump, and
negative-phototropism pot with inside 10 mm width root turning bump. As greenhouse cultivation provided a high level of
control of irrigation and temperature, the seedlings did not show any significant differences in plant height, number of
branches, and diameter at root collar, but showed a significant difference in root growth among the different types of pots.
The root growth was best in the negative-phototropism pot. In the negative-phototropism, the roots grew in a vertical shape,
while they grew abnormally in a spiral shape in the natural pots. In outdoor cultivation, the growth of seedlings showed
significant differences according to container types. The seedlings grown in specially manufactured negative-phototropism
pots were most excellent in all of the height, number of branches, diameter at root collar and root growth. As for the seedlings
grown in the negative-phototropism pots, their roots grew vertically and thus their rooting was well established after they
were transplanted outdoor. A size of less than 5 mm ridge installed in the negative-phototropism was found to be appropriate
for the seedling growth. These results showed that the negative-phototropism pot would be best suitable for the growth of
Betula platyphyllavar. japonica seedlings and for the production of seedling for ecological revegetation.

KEYWORDS: Diameter at root collar, Height, Negative-phototropism, Number of branches, Root growth
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Table 1. Chemical properties of soil used in the experiment
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EC B0 N oM CEC? Exchangeable Cations
Soil property pH o (cmol/kg)
dS/m mg/k % % cmol/k
(dS/m) | (mg/kg) (%) (%) ( g) ca | Mg - N
Mean 5.9 0.91 164 0.5 32.6 21.8 74 47 4.4 3.8
'OM: Organic matter.
2CEC: Cation exchange capacity.
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Fig. 1. Diagrams of the six different container types used in this study (Control, natural pot; Treatment 1, natural pot
with inside 5 mm width root turning bump; Treatment 2, natural pot with inside 10 mm width root turning bump;
Treatment 3, negative-phototropism pot; Treatment 4, negative-phototropism pot with inside 5 mm width root turning
bump; Treatment 5, negative-phototropism pot with inside 10 mm width root turning bump).
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Fig. 2. Moisture content of soils in the different container types (Control, natural pot; Treatment 1, natural pot with inside
5 mm width root turning bump; Treatment 2, natural pot with inside 10 mm width root turning bump; Treatment 3,
negative-phototropism pot; Treatment 4, negative-phototropism pot with inside 5 mm width root turning bump; Treatment
5, negative-phototropism pot with inside 10 mm width root turning bump).



B.Y. Kang and JH. Kim / Ecol. Resil. Infrastruct. (2019) 6(4): 295-303 299

—+—control —=s-Treatment 1 —«Treatment 2 Treatment 3 —«Treatment 4 —e-Treatment 5

160 -
140
120
100 -

80 -

Height (cm)

40 -

13 May 12 Jul. 12 Sep. 13 Nov. | 21 Jun. 20 Aug. 27 Oct.
2017 2018

Fig. 3. Height of Betula platyphylla var. japonica seedlings treated by different container types (Control, natural pot;
Treatment 1, natural pot with inside 5 mm width root turning bump; Treatment 2, natural pot with inside 10 mm
width root turning bump; Treatment 3, negative-phototropism pot; Treatment 4, negative-phototropism pot with inside
5 mm width root turning bump; Treatment 5, negative-phototropism pot with inside 10 mm width root turning bump).
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Fig. 4. Branch number of Betula platyphylla var. japonica seedlings treated by different container types (Control, natural
pot; Treatment 1, natural pot with inside 5 mm width root turning bump; Treatment 2, natural pot with inside 10 mm
width root turning bump; Treatment 3, negative-phototropism pot; Treatment 4, negative-phototropism pot with inside
5 mm width root turning bump; Treatment 5, negative-phototropism pot with inside 10 mm width root turning bump).
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Table 2. Diameter at root collar (mm) of Betula platyphylla var. japonica seedlings treated by the different container
types. Mean values with the same letter within each column are not significantly different at p=0.05 by Duncan’s test

) ; Year 2017 Year 2018
Container type

13 May 12 Jul. 12 Sep. 13 Nov. 21 Jun. 20 Aug. 27 Oct.

Control 1.3a 3.0b 4.7¢c 5.0c 11.0d 14.3c 17.3c
Treatment 1 1.3a 3.0b 4.7c 5.0c 12.0cd 16.3bc 18.0bc

Treatment 2 1.3a 3.0b 4.7c 5.0c 13.0bc 18.7b 19.3b
Treatment 3 1.3a 4.1a 6.0a 6.3b 13.8b 20.6ab 22.3ab

Treatment 4 1.4a 4.3a 6.2a 7.7a 14.7a 21.3a 24.0a
Treatment 5 1.3a 4.0a 5.8b 6.0b 13.3b 20.2ab 21.0ab

'Control, natural pot; Treatment 1, natural pot with inside 5 mm width root turning bump; Treatment 2, natural pot with
inside 10 mm width root turning bump; Treatment 3, negative-phototropism pot; Treatment 4, negative-phototropism pot
with inside 5 mm width root turning bump; Treatment 5, negative-phototropism pot with inside 10 mm width root turning

bump.
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Table 3. Root status of Betula platyphylla var. japonica seedlings treated by different container types. Mean values
with the same letter within each column are not significantly different at p=0.05 by Duncans test

; 13 November, 2017 27 October, 2018
Container
type" Root length Dry mass Root Angle Root length Dry mass

(cm/pot) (9/pot) (°) (cm/pot) (9/pot)
Control 29.5a 10.8¢c 0-30 33.2c 128.6¢
Treatment 1 27.3ab 9.2c 30-80 38.5¢ 139.4c
Treatment 2 27.1b 9.1c 40-80 41.3c 142.5¢
Treatment 3 20.4c 18.7a 80-90 70.8b 235.8b
Treatment 4 20.3c 19.6a 80-90 95.1a 295.7a
Treatment 5 20.2c 17.3b 80-90 66.4c 231.2b

"Control, natural pot; Treatment 1, natural pot with inside 5 mm width root turning bump; Treatment 2, natural pot with inside
10 mm width root turning bump; Treatment 3, negative-phototropism pot; Treatment 4, negative-phototropism pot with inside
5 mm width root turning bump; Treatment 5, negative-phototropism pot with inside 10 mm width root turning bump.
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Fig. 5. Photographs showing the root status of Betula platyphylla var. japonica seedlings treated by six different container
types 202 days after the treatment(Control, natural pot; Treatment 1, natural pot with inside 5 mm width root turning
bump; Treatment 2, natural pot with inside 10 mm width root turning bump; Treatment 3, negative phototropism pot;
Treatment 4, negative phototropism pot with inside 5 mm width root turing bump; Treatment 5, negative phototropism

pot with inside 10 mm width root turning bump).
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