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Growth and Root Development Characteristics of Atractylodes japonica Seedlings by
Different Relative Light Intensity
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ABSTRACT : This study was carried out in order to investigate the early growth and root development characteristics of
Atractylodes japonica container seedling. Experiment was performed by light intensity (100%, 60%, 25% and 10% of full
sunlight). Height was surveyed well under 25% of full sunlight (overall 11.013.0%). Root collar diameter was the highest in
the full sunlight (7.52 mm). It was the highest fresh weight (1.52 g, 0.92 g, 0.90 g and 3.34 g) under 25% of full sunlight, root
dry weight was getting higher in the higher light level and the highest in the full sunlight (0.13 g). Total root length, root
project area, root surface area and root volume were the highest under 25% of full sunlight (434.7 cm, 17.4 cif, 54.7 cit,
0.55 cw, respectively) and the lowest under 10% of full sunlight. As a result of surveying the whole experiment, 4. japonica is
judged nicely by maintaining 25% of full sunlight, excepting 10% of full sunlight. And light levels during the early growth
are overly important to improve early growth.
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- LWR (g-g')=Leaf Dry Weight / Total Dry Weight
- SWR (g g')=Shoot Dry Weight / Total Dry Weight
- RWR (g g!)=Root Dry Weight / Total Dry Weight
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Table 1. Effects of shading rates on height and root collar diameter
growth of Atractylodes japonica seedlings.

Relative light ~ Height Root collar Main root

intensity (%) (cm) diameter (mm) length (cm)
100 12.0 £ 2.5a 7.52 £0.88a 13.7 £ 3.0%*a*
60 11.0 £ 1.6a 3.34+0.78b 13.5%£2.7a
25 13.0+2.2a 1.78 £ 0.56C 121 £ 1.4a
10 11.4+1.2a 2.25 +£0.90c 4.7 £1.6b

*Different letters in each column indicate significant differences
according to DMRT (p < 0.05). **Means * SD.

25% 10%

Fig. 1. Pictures of initial growth under various shading of
Atractylodes japonica seedling (Apr. 26, 2013).
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Table 2. Effects of shading rates on fresh weight and dry weight of Atractylodes japonica seedlings.

Relative light Leaves Shoot Root Total S+ SR
intensity (%) Ew, D.W. W, D.W. FW. DW.,  EWsses DWW ratio
100 1.23+0.26ab 0.17+004a 0.86+0.28a 0.16+0.06a 0.85+0.18ab 0.13+0.03a 2.94+0.63ab 046+ 0.12a 2.6 + 0.4**c*
60  1.18+0.17b 0.17+003a 0.75+0.16a 0.15+0.06a 0.60%0.19b 0.08+0.04b 2.54+0.33b 0.40+0.10a 4.8 +2.2ab
25 152+037a 020£006a 0.92+0.20a 0.11+004a 090%032a 0.08+0.04b 3.34+087a 039+0.13a 4.4 % 1.7bc
10 037+009 005+001b 0.52£009 0.04%001b 0.13%006c 0.01+001c 1.02+0.22c 0.10£002b 6.9 +2.1a

*Different letters in each column indicate significant differences according to DMRT (p < 0.05). **Mean £ SD (n = 6). ***Dry Weight. ****Fresh Weight.
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Fig. 2. Effects of shading on LWR, SWR and RWR of
Atracty-lodes #aponlca seedlings. Bars indicate
mean * SD. Different letters in each element indicate
significant dif-ferences according to DMRT (p < 0.05).
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Fig. 3. Effects of shading on root images of Atractylodes
japonica seedlings.
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Table 3. Effects of shading rates on root morphological traits of Atractylodes japonica seedlings.

Relative light Total root Root project Root surface Root diameter Root volume
intensity (%) length (cm) area (cn) area (c) (mm) (cm)
100 346.9 + 67.9ab 13.9 £3.0ab 43.8 +9.6ab 0.40 £0.03a 0.44 £0.11**ab*
60 303.7 £49.4b 12.5+£2.0b 39.3+6.3b 0.41 £0.02a 0.41 +£0.07b
25 434.7 £112.7a 17.4 £ 4.6a 54.7 £ 14.5a 0.40£0.01a 0.55 £0.15a
10 81.9+£50.7c 3.2+1.5¢ 9.9 £4.6¢ 0.41 £0.05a 0.10 £0.03c

*Different letters in each column indicate significant differences according to DMRT (p < 0.05). **Mean + SD (n = 6).

Table 4. Effects of shading rates on percentage total root length by
different root diameter classes of Atractylodes japonica
seedlings.

Relative light Root diameter classes (mm)

intensity (%) <01 0.1-0.20.2-0.30.3-0.40.4-0.50.5-0.6 0.6 <
Percentage of total root length

100 1.7 224 269 233 7.9 8.5 9.3
60 1.4 198 268 259 89 7.0 103
25 4.1 17.1 28.6 25.0 7.7 7.6 9.8
10 40 264 238 235 6.7 54 10.1
(Bouma et al., 2000). & 5ol W 45 5o B ¥
B 548 AR A3}, Axwe|de], HeFguiy,

17.4 cii, 54.7 i, 0.55 cf 2 F2]4S
o7 ZAFEITE (Table 3). HE3F, AgolMm Arhds
Aol frolds Kol down =] A=, oA
A7t BEIEO] 2858 22 LS EAT (Pak ef dl,
2000a)= ATFATe}t FAFSE FES Bl Z0= AlsEh A
0= 10%lX4= e o], felrgdwa ], a4
g By 25 7P vk gho g ARG 53], WA
Eldole] Agole thE A2 18.8~27.0% TElE X
AT SHA, Herite] 272 Hsgst A= 25%01A 3
Fez Al AR s AR de)rt 71 X2l
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B3] wEoz AlsE) el Aol A do) 7t
25% 2ol 7P =2 PR ® FAL (Kim e al, 2012)%]
o] B Ao A ks tE AEE B3
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Aakge] Axpe}l FUst AzA FFo] AsHite] A
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AR A7 A3 AxF7] Wtz AT (Table 4).
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