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Abstract: This study was performed to determine the effects of Four seedling age classes ageon the characteristics
of growth and nutrient uptake in Chamaecyparis obtusa container seedlings. Seedlings (1-1, 2-0, 2-1, and 2-2
seedlings) of C. obtusa grown in containers were harvested to measure specific leaf area, height (H)/root collar
diameter (D) ratio, dry mass of aboveground (T)/root dry mass (R) ratio, and seedling quality index of seedlings.
The specific leaf area was highest in 1-0 seedlings (30.48 cm® g), whereas it decreased (from 28.62 cm” g to 23.59
em’ g') with increasing seedling age. The H/D ratio increased with increasing seedling age (from 4.41 in 1-0
seedlings to 8.35 in 2-2 seedlings). The T/R ratio decreased as the seedling age increased (from 4.29 in the 1-0
seedling to 2.13 in the 2-1 seedling). The seedling quality index increased with increasing seedling age (from 0.10
for the 1-0 seedling to 3.06 for the 2-2 seedling). The carbon concentrations of seedling components (leaf, branches,
stem, and roots) did not differ significantly with seedling age, whereas the nitrogen concentration of seedling
components was the lowest in 2-1 seedlings, as no fertilizer was applied to discourage excessive growth of the
seedlings. Phosphorus, potassium, and magnesium concentrations in 2-1 seedling components were not affected by the
lack of fertilizer application. These results can be applied to determine the optimum morphological characteristics and
nutrient management by seedling age in container- grown C. obtusa.
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AHHA o2 B7|HE A HET o5 Al FFo] §°]
3 ok ofueh oA &4 Hasele] B2 Folw A
ol Spotm, AFol A glo]l AA7} 7hsd Aer o
H A QJth(Landis et al., 1989; Dumroese, 2003; Jackson
et al., 2007; Song et al., 2012; Masaki et al., 2017). E3F
R 7|7kl Bl 2 AlA Soll Ho ) A =F
o] A== 9 ojFo] qlo], §71H9) 27 47}
%718k QJth(Song et al., 2012; Cho et al., 2014).

Hul(Chamaecyparis obtusa Endl.)-2 1904 JEHOoZH
B =¥l o]F, Aepdeet Ada=e] s HA4 =
% SEom 7 oF 52423 ha A=A AR Eo] g Ao
& o] A QJrh(Kang et al., 2021b). 842 747}
g ofjel ol WIS e A% AR o

Hhabstr] wzol Hul 2YA = & At
oA 7P AT E= 94 diEolth(Jeong et al,
2017; Kang et al., 2021a). 3H#, H¥-2 2L 542018 ~
2022) 52t 24,407 hao]] 559RkLo] AR =]o] -2 7|7k
= & ZYHA 68,443 ha2l 35.6%= 71 @ WAL
Z} A8} ) o (Korea Forest Service, 2023), &2Hg
oA B)7] 2 717E B o) 2212 A7k
=718t Qlth(Jeong et al., 2017; Kang et al., 2021a).

oA S WY R AFs AN 4
4 %S 97 8718e) 37] 24 Sol ANH v it
(Cho et al., 2014; Jae et al., 2015). & £, Jae et al
(20152 4] 10 §7)50) AL Au|Felo] T A

2 to M
o
o F
o o ¥C
o2 mx o |

Ma

uhgo] Feste, 87184 A AT W
o] 9lglom, Cho et al. (2014)2 Hu 2.0 &7|H =

A3 A1 (2024)

20+ -&71(400ml/Hyoll A 47, 1H, A o] 425}
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al,, 2019, Kang et al.,, 2021a). L1} =FUjof|A] 4=30% &
715e) et A= 10K oL 2-08 952 A7t =3
Elow, HW 2-1H U 220 50 A4 9 o S
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o2 19lCiFigure 1). HY) W] FAl HARGE A
ST o e iy 1190 Shrste] YA &

2°C AeAA o) Hkalgich. W A F 220 2018
H 39, 2-1HE= 20199 39, 2-0H = 20209 39, 1-0H=
2021 39 Zatae 2do]o] AR(uEw A AR
olE=L:1:1)e] wHEshirhFigure 1). 15 3749 21 69
drolsl Hul HE2-S 28712 PVC £7](W43.8 x D25 x H14
e, 8-2: 300my)] o] AJaka 7z 1193} 24 B9t S
L0 A AYS35HIT 2-2He) 2-1HE 20207} 202149
390 28504 ARSI Q| 20 Tl 7| WS 679
PVC £7](W45 x D30 x H16.8cm, 1,300mY/-1)2 o]A)3}aL
19 EE W Sk o)A A8 3 Figure 1). LA
AyRe} Zrlo] 27]%o] AR en, He o]Fo] 715
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2-0 seedlings

| 2-2 seedling s

Figure 1. Production process of 2-2 C. obtusa container seedlings (a: germination of seeds;
b: transplanting of seedling in 28 cavities after 3 months, c: 2-0 seedlings in 28 cavities; d:
2-2 seedlings grown for 2 years in 6 cavities).
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sheith ¢l ZE, 2, vhdlaS E4lE AEA AR
0.5 g2 470°C A 7|2 Al 4A|1ZF o] 4} 2]atst & Ak
AArS 2 gl == B (Kalra and Maynard, 1991), ICP
(Perkin Elmer Optima 5300, USA)E ©]-&3}o] &35}t

AES 35k B2 2021 11 HE 23 & 2yl
10709 HAES 3t ARE WA SR pHE o=
(Model-735, ISTEC, Korea)2 ©o|-&3}o] 1:5(AE:ZF4
sFHog Ry ZHsAL, A7|HEEE EC 547
(Orion 3 Star-Conductivity, Singapore)—g— o]- g3}t &7
B 9 HAAA == AEE 24 £ 0420 mm AES

o] 83}o] ZA|3F A BE &5 Jﬁ’:—ErH 7](Vario Macro
cube, Germany)2 E-A351%t) ¢, ZHg, 2<%, nfddlE &
L= 25 g9 AR AES dHE ot olE &9 55 mL
o %‘75}01 16A)7F ‘59t A8 F&3}31(Kalra and Maynard,
1991) F=&3F 842 ICP(Perkin Elmer Optima 8000, USA)
2 olgsiol walstar.

S=AE zEs SAS—J Uet Ay of oJ3|(SAS Insti-
tute, 2003) P<0.05 $£ZFo|A $oA4L AR, B
7+ g0lA el o]} g;g 3¢ TukeyHHoll o]al H7t
Aolg ARGk RS o B 4 5HE B
suszsiol 87 BAS HAstc,

=

filo

zd
=

H

1. M2 54

8715 AJEO| pHi ol ufat 521231 Zo]7} 913
o, 1-059} 22172 AFEX pH 5.577} pH 5.68%2 2-05.
9} 2-112.9] pH 7.007} pH 7.29¢] H|3| W& 7S ®H ot
(Table 1). A7) AEEE= 2-1H U 22507} =8 74 24
o o] mE {2l Aol= it ghal A
T Hyo| mat 2po]7h §lolem, C/NH]= 1-0 HE2]
A&7} 40.06 0. 2-0H~2-25.0] AE 30.34~31.350] H]

Table 1. Chemical properties of growth medium (bed soil) of Chamaecyparis obtusa seedlings.

Bed soil EC

Organic C  Total N

Exchangeable (mg kg™)

Treatment pH s cm”) %) %) C/N ratio Avail. P - ' Mg%
1-0 5.57 1,811 18.1 0.45 40 19 157 7,788 1,734
seedling (0.17)b (97)a (1.3)a (0.01)a (34)a (0.32)a (1.Da (650)ab (92)ab
2-0 7.00 1,740 16.4 0.54 30 30 177 10,183 2,015
seedling (0.34)a (76)a (1.0)a (0.04)a (1.6)a (4.37)a (22.3)a (1,383)a (226)a
2-1 7.29 2,464 12.4 0.40 31 21 228 4,204 822
seedling (0.08)a (202)a (1.7)a (0.06)a (0.7)ab (3.29)a (34.4)a (547)b (121)c
2-2 5.68 2,446 14.8 0.48 30 25 256 6,260 1,175
seedling (0.21)b (653)a (1.4)a (0.05)a (0.5)b (1.13)a 27.1a (1,094)ab (175)be

Values in parenthesis are standard error (n=3). Different letters among treatments indicate a significant difference at P<0.05.
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Table 2. Growth characteristics of Chamaecyparis obtusa seedlings by seedling ages.

FRERLLIARRE

Bt

- = ot

A3 A1 (2024)

Root collar

Volume

Seedling dry weight (g)

Treatment . Height (cm
diameter (mm) ght (cm) (CmS) Leaf Branches Stem Root Total
120 seedlin 1.55 6.90 0.11 0.77 0 0.06 0.17 1.00
. € (0.03d (0.35)d (0.01)d (0.04)d (O)c (0.01)d 0.01)b (0.05)d
5.0 seedlin 3.83 33.82 2.29 461 0.03 1.25 1.18 7.07
seedliie 0.16)c (1.52)c (0.22)c (0.40)c (0.01)c (0.14)c (0.09)b (0.61)c
51 seedlin 6.48 46.23 6.70 10.92 0.47 3.60 7.86 22.86
€ (014 (1.05)b (0.35)b (0.48)b (0.06)b (0.19)b (0.73)a (127)b
5 seedlin 8.14 66.99 15.13 16.77 1.35 8.00 8.54 34.65
& (0.19a (1.77)a (0.73)a 0.7h)a (0.14)a 0.32)a (0.67)a (147

Parenthesis values represent one standard error (n=30). Different letters among treatments indicate a significant difference at

P<0.05.

2. B2 MIYSY U o 15Y
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27| JEE O (Table 2), e AZFS 1-1H9} 2-0H,
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X 835, 2-04 9.05 &=o|¢ich /D& FAH] TREE
1057} 429% 71 =LA Uebon] AJH|7E AA =] oF
Qe 2-157} 2,130 2 7} W ZHS B 9 rkFigure 2).
JAZ FoH|= 1087} 077302 7P 34 Yelhge
o 2 9] S}t A Haslo] 2-2H = 04872 UERy
th £2711% S| dix St AR ks B
o] 1-0H7} 0.8400 8 =31 22H = 07572 7Asts 4
Fe BAo, AHZE AAEA] 92 2-1H = 0.6700. 2
E711% S5 BF BEo) vlsl 7P Rodth REsd
2= ma] Az Zekn|eb AR 1-05 0.10, 2-0H
0.51, 2-1X 2.54, 2-28 3.06=2 Z7}8l= A Bk

= o
w0 g FEL oS Agsha wE 3k Aol
a A9 2257} 46.98%= 7}

1-0H = 46.14%=2 7V YA YEr
a] HEO AL ol ZE,

g 7} =3t 2po|E Ho|a 9ottt
%Efﬂ 35 7HAE ALkl 10527} &7,
011*1 Vo = debgon, 2-08, 2-14,
. AISA e 2120 &

2
Ky

0.53~1.08%, %! 1.25~ 88%01] u]sn goHoz o zho
Hook 28y Aas A9zt 9, Z4E, ntdlE R
AJBI7E AAE 2] RS 2-1H A% Fle Fha7t UERA]
Tk £719 <, ZEh, Plavle e 1087} B
o] vs) 2 wh, 24 B 22H7) fojFom
=2 72 B tkFigure 3).

[¢]
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Figure 2. Specific leaf area, H/D ratio, T/R ratio, LWR (Leaf dry weight ratio), SWR (Shoot dry weight ratio), RWR
(Root dry weight ratio), and QI (Quality Index) of Chamaecyparis obtusa seedlings by seedling ages. Vertical bars
represent one standard error (n=30). Different letters among treatments indicate a significant difference at P<0.05.
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Figure 3. Nutrient concentration of seedling components of Chamaecyparis obtusa by seedling ages (n=3).
Vertical bars are standard error. Different letters among treatments indicate a significant difference at P<0.05.
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Figure 4. Relationships of nutrient uptake of seedling components of Chamaecyparis obtusa by seedling ages (n=3).
Vertical bars are standard error. Different letters among treatments indicate a significant difference at P<0.0S.
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