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Characteristics of Growth and Root Development of Peucedanum japonicum Seedling
by Shading Rate and Container Size
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ABSTRACT : This study was carried out in order to investigate the early growth and root development characteristics of
Peucedanum japonicum container seedlings. The experiment was performed by containers (128 and 200 cavities containers)
and shading levels (0%, 35%, 50% and 75% shading). Germination rate of P. japonicum seeds was getting higher in the
lower shading level and the highest in the full sunlight (71.9%). Plant height was the highest under 50% shading of all
containers. Fresh weight and dry weight of the shoot (leaves + stem) were the highest under 50% shading of all containers,
too. Meanwhile, fresh weight and dry weight of the root per plant were the highest under the full sunlight of 128 cavities
container such as 0.34 g and 0.03 g, respectively. Total root length, root project area and root surface area were higher under
the full sunlight of 128 cavities container such as 234.5 cm, 6.6 ci and 20.8 cm, respectively and the next higher was under
35% shading such as 201.7 cm, 5.9 cr’ and 18.4 cmi, respectively. A case of root volume was the highest with 0.15 ci under the
full sunlight. As a result of the surveying the whole experiment, it is concluded that the shoot and root of P. japonicum seed-
ling grow nicely by maintaining 35% shading.
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Table 1. Seed quality of P japonicum used in this experiment.

1 liter
weight (g)

364.2

1000 seeds
weight (g)

4.59

Seed no./kg Seed no./L

420,100 67,300

Q)

o}l

rates = Ti + (Tj-Ti) x (N2-Ni)/(Nj-Ni)), 32
germination time =X(Tx - Nx)N), ol
uniformity = S[(MGL-Tx)? - NxJ/(N-1)), Zo}4 % (Germination
speed = S(NX/Tx))E 73F39t} (Coolbear et al., 1984; Edwards,
1934; Gordon, 1971).

(N: 3 o}, Ni: Nell thgh 50% 'Zo}l A7k & o}
=, Nj: Nell that 50% ol 237px] & dol<= Ti: Ni A
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<
Nx: 2AF 9 Wol, Tx A4 5 2ARLS)

4 (Mean

%= (Germination

3 X3

4, 2MEF 91 AEEEE AL
2014 59 190 25F 2 S5 87 2 293
2 S AL AP (& + 2719 RS @)z &

Zste] 242t AFHE 243U AFF 24 F Drying
Oven (DS-80-5, Dasol Scientific Co. Ltd, Hwaseong, Korea)
olA 105CE 7247k Axste] AF5dE 5435 SRS
(leaf + stem/root ratioyS T-3F3Th.
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WinRhizo ZZ 13 (2009 Version, Regent Instrument
Inc., Quebec, Canada)S ©]-83ste] A #ale] i B
(root image analysis) ¥RF ol A M| (total root
length), BFE] 59 A4 (total projected root area), JP-2|EHZ]
(total root surface area), FA|e]F-T] (total root volume), ¥

= O = =) =)
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8227 (average root diameter)

o] AASHEELE AAede], FeRguHs, Hes
W3, Ry 5& EAATt (Arsenault er al, 1995;
Bouma et al., 2000; Wang and Zhang, 2009).

A HPLe ES A T Egold EEES AAST

S 92 5 7t HAA @A EAZL 270 (Epson

Expression 10000XL, Seiko Epson Corporation, Tokyo,
Japan)& ©|-8-3ld 7% & WinRhizo Z2 102 B

AN (Kim et al., 2010).

6. SH=M

A71ev= TR 2R 9 SR8V 27k A3t gholl o
gk #2412 SPSS version 202 ©]&3sl] EAHEA (ANOVA)
= AAEleH, BAFSRE Xol7t o3t 7% Duncan’s
Multiple Range Test (DMRT)E A3
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Table 2. Effects of container volume and shading rates on germination rate, Tso, mean germination time, germination uniformity and
germination speed of P japonicum seeds pre-treated with water soaking.

Tray Shading rate Germination rate Tso _Mga N Germination Germination
Y germination time I
(cavities) (%) (%) (days) uniformity speed
(days)
0 71.9 £ 9.4a 354 £0.9a 36.8 £ 1.8a 30.6 + 20.4b 0.64 + 0.06%a**
128 35 69.8 + 12.6a 33.8+£0.3b 36.4 £ 1.6a 52.0 + 20.7a 0.63 + 0.09ab
50 68.8 £+ 8.3a 32.8 £ 0.0b 32.6 £0.1b 3.9+ 1.1c 0.68 + 0.08a
75 58.3 £9.5a 33.1+0.3b 33.4+1.0b 11.6 £ 12.4bc  0.56 + 0.08abc
0 61.1+£10.7a 35.8 £0.8a 36.4 £0.1a 9.2 +4.1bc 0.51T £0.09¢
200 35 70.0 + 3.3a 329+ 0.8b 33.3£0.8b 5.2+0.4c 0.63 + 0.04ab
50 58.9 £ 6.9a 33.5+0.5b 33.5+1.0b 14.7 £13.1bc  0.53 + 0.06bc
75 63.3 £5.8a 33.4+0.1b 33.6 £0.1b 4.2+1.9c 0.57 + 0.05bc
F-value
Source s Mean Germination Germination
Germination rate Tso R . .
germination time uniformity speed
Tray - - - - -
Shading rate - 11.277%%** - - -
Tray x Shading rate - - 4.197%%% 5.933%%**

*Mean * SD. **Different letters in each column indicate significant differences according to DMRT (***p < 0.05. ****p < 0.01).
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Table 3. Effects of container volume and shading rates on height and root collar diameter of P japonicum

WigH=2 2| ¢

seedlings.

Tray Shading Height Root collar diameter Main root length
(cavities) rate (%) (cm) (mm) (cm)

0 10.5 £ 1.3d 2.86 £ 0.47a 10.1 + 1.6*ab**

128 35 12.4 + 2.6bc 2.37 £ 0.35bc 10.5 £ 1.6a
50 147 £1.7a 2.63 £ 0.52ab 9.8 +2.3ab
75 13.5 £ 2.9ab 2.17 £ 0.40c 8.0+ 1.2c
0 7.7 £0.6e 2.15 +£0.28¢ 8.7 £1.3bc

200 35 11.5 £ 0.9cd 2.38 £ 0.22bc 8.6 + 2.3bc
50 13.5 £ 0.8ab 2.71 £ 0.22ab 7.3+0.7¢c
75 12.1 + 1.4bcd 2.13 £0.24c 8.8 + 1.1bc

F-value
Source
Height Root collar diameter Main root length
Tray 12.577%%* - -
Shading rate 23.133%#*

Tray x Shading rate

5.159%#** 3.946%**

*Mean * SD. **Different letters in each column indicate significant differences according to DMRT (***p < 0.05. ****p < 0.01).

Table 4. Effects of container volume and shading rates on fresh weight and dry weight of P japonicum seedlings.

) Shoot (g) Root Total
Tray Shading (Leaves + Stem) ® © SIR
(cavities) rate (%) ratio
Fresh weight ~ Dry weight  Fresh weight ~ Dry weight Fresh weight Dry weight
0 121+£025b 0.13+0.03a 034+0.13a 0.03+0.01a 1.73+£0.57a 0.16 £ 0.04a 4.7 £ 1.2%cd**
128 35 1.01+0.26bc 0.11+0.03b 0.23+0.06b 0.02+0.01bc 1.23+0.31b 0.12+0.03b 6.0+ 1.4bc
50 146+035a 0.15+0.04a 0.20+0.08b 0.02+0.01b 1.66+0.42a 0.17 £ 0.04a 7.2+2.1b
75 1.02+0.24bc 0.09+0.02bc 0.10+£0.03c  0.01+£0.00d 1.12+0.27bc  0.10+0.02bcd 9.0+ 2.5a
0 047+0.11f  0.06+0.01d 0.17+0.03bc 0.02+0.01bc 0.64+0.12e 0.08 +0.01d 3.7+0.9d
200 35 0.69+0.08e 0.08+0.01cd 0.16+0.06bc 0.02+0.01b  0.85+0.10de 0.10+0.01bcd 4.3+ 1.1d
50 0.93+0.23cd 0.09+0.02bc 0.17+0.09bc 0.02+0.00bc 1.10+0.30bcd 0.11 +0.02bc 5.1+ 1.0cd
75 0.76 £0.09de 0.07+0.01cd 0.16+0.03bc 0.01+0.00cd 0.92+0.10cd 0.09+0.01cd 5.8+ 1.1bc
F-value
Source Shoot Root Total
S/R ratio
Fresh weight ~ Dry weight ~ Fresh weight ~ Dry weight ~ Fresh weight ~ Dry weight
Tray 18.176%*** 12.062%%** - - 11.574%%%* - 20.681%***
Shading rate - - - - - 9.635%**
Tray x Shading rate 4,564 %*** 5.802%*** 8.899 +** 5.537%*** 5.920%*** 6.287#*** -

*Mean £ SD (n = 10). **Different letters in each column indicate significant differences according to DMRT (***p < 0.05. ****p < 0.01).
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(Hong et al., 2006; Park et al., 2004).
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0%, 35%, 50%, 75% from left photo.)

/

200 cavities Tray (shading rate: 0%, 35%, 50%, 75% from left photo.)

Fig. 1. Root images of P japonicum seedlings by container
volume and shading rates.
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Table 5. Root morphological traits of P japonicum seedlings by container volume and shading rates.

Tray Shading Total root length Root projectarea  Root surface area Root diameter Root volume
(cabities) rate (%) (cm) (cm) (cm) (mm) (cm)
0 234.5+57.9a 6.6 +1.7a 20.8 £5.3a 0.28 £0.02e 0.15 £ 0.04*a**
128 35 201.7 £41.4a 5.9+1.4ab 18.4 £4.3ab 0.29 £0.02de 0.13 £0.04ab
50 140.0 £ 36.0bc 4.2+1.2c 13.2+£3.9c 0.30 + 0.05cde 0.10 £ 0.04b
75 120.8 £31.4c 4.2 +0.6¢ 13.3+£2.0c 0.36 + 0.05ab 0.12 +0.07ab
0 164.2 +£31.7b 5.5 +0.9b 17.2+2.9b 0.34+0.02abc  0.14 £0.02a
200 35 147.7 £ 31.1bc 4.9+0.7bc 15.4 £ 2.0bc 0.34 £ 0.04abc 0.13 £0.02ab
50 123.2 £15.6¢ 4.1+0.8c 12.8 £2.4c 0.33 +0.05bcd 0.11 £0.04b
75 113.0x£17.3c 4.2 +0.6¢ 13.3+£1.8c 0.38 £0.06a 0.13 £0.03ab
F-value
Source
Total root length Root projectarea  Root surface area Root diameter Root volume
Tray - - - 25.013%** -
Shading rate - 9.912%#* 9.995*** 13.108%** 25.164%**

Tray x Shading rate 2.888*** -

*Mean £ SD (n = 10). **Different letters in each column indicate significant differences according to DMRT (***p < 0.05).

Table 6. Percentage (%) total root length by different root diameter classes of Peucedanum japonicum seedlings by container volume and

shading rates.

Tray Shading Root diameter classes (mm)
(cavities) rate (%) <0.1 0.1-0.2 0.2-0.3 0.3-0.4 0.4-0.5 0.5-0.6 0.6 <
0 9.1 47.7 21.4 13.0 3.1 2.9 2.8
128 35 10.8 53.0 16.2 8.5 1.7 2.2 7.6
50 14.6 50.8 12.2 8.5 2.9 3.5 7.6
75 18.3 51.7 7.3 3.0 0.8 1.4 17.5
0 8.4 471 16.0 11.3 2.9 2.9 11.4
200 35 11.8 54.9 10.7 5.3 1.4 1.9 14.0
50 14.9 48.6 10.7 7.6 2.2 2.5 13.6
75 11.1 50.6 12.6 4.6 1.1 2.0 18.0

& W EE R g % 35% B §ABH= Ao o]

S 0] e T o2 Ak, el oleld
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