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Abstract: This study aimed to develop accurate status site index curves for C. japonica in Gyeongsang-do that reflect
the regional characteristics. The development of high-growth models in Chapman-Richards, Schumacher, and Gompertz for
552 C. japonica growing in Gyeongsang-do. The Gompertz growth function is the most suitable for developing site index
curves. The comparative test was analyzed using the F test at a significance level of 5% and the graph. As a result, compared
with the national site index curves and site index curves under base age in Jeolla-do, the p-value was 0.05 or higher, and
there was no statistically significant difference. The p-value was 0.05 or lower compared with site index curves over stand
age in Jeolla-do, indicating a statistically significant difference. Therefore, it was determined that site index curves for C.
Japonica in Gyeongsang-do can be applied to the national site index curves and site index curves under base age in Jeolla-do,
but not to site index curves over base age in Jeolla-do. Hence, based on the results of the study, it is possible to provide
basic data on the forest management system for C. japonica in Gyeongsang-do and systematic and reasonable management
through high field application reflecting regional characteristics.
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Table 1. Status of Species stands.

il

Species Number of plots Number of trees Ages Height
(years) (m)
. . 29 15.45
C. japonica 110 10—58 8.70—28.75
Eohh QIR0 FREA AAEEY S ach 2 Ro) Ao Aojo] $RE BASITA stelck o) £
A$= EAZE 7HA AL Qe A S BF0= o= A AT A9 e] AR Qo) digh AF A FAA Y] 7=
ofck. wehA] Mg ARAAG Sel AHA e AR AT W AW BHS BT A% kO 0P AL
Z 2%t 240|tH(Kang, 2016). g3 T3 AR B W= AAE- A HEE
Aglo] 2L AT A B OIBES B HET BHo= Susiglr
ol & A9IA4x(Site index)7h QLoml, AR W 43
A, Q1A1] A o3 9l el w24 5 ol N ERER
v of| A 88531 QItKPyo et al., 2009). X|{|R]|4= 7|&=
A (base age)oll A $-AME{(dominant tree) T2 &A1& 1, HEXIRE

(co-dominant tree)?] $=112 # o=t Clutter et al., 1983;
Philip, 1994; Laar and Akg¢a, 1997; Avery and Burkhart,
2002; Husch et al., 2003).

olo] S-ejuteto] 4 %
PR 5 124 +F
x]_/': _5’5?(4 E\:ﬂ_o_ o] =] /\ﬁﬁoﬂ

JEE ATl 2

FEAY e s, A2
of tish 30 71 dHo= A9
FEst] AH-AE D 7=
21 TH(National Institute of Forest Science,

O

NI

2018).
AU Cryptomerica japonica)+= 1900t = Hujy}
A ol U o) A EHe SEo

2, S7t0] FH3IT o] st o] el g2
M| 7427k ot AR 9 gk Sol A Fa %4&9.
e A ICK(Hong et al, 1998). $-2jLbebol Al A

A} AlFe SAo| 2 AEsh, 7R, A H, 3
AlA 5o2 o]85al QJti(Son, 2004).

oleigt Ahttol ot 291715 A A
o] AR AFYES o A f7bx
OlE| S 0] 83 Gompertz T}y B o0& 2|94
2ot AH(Lee, 2003)2 AlFSEAA] 2o} HHA| A
o girel Bue] 9S24 U HABHE
A7} 9lthKang, 2016). gk, Heke 2o o] Ahpiel
AAA G T4 i 9 HFo] ek A% Utk(Choi,
2020). T2}, AAE AUkS thAFOR T ARFE 29]
15 FAlo] Ao} QA ol WARA el 2 A4
She Ahbe] A H A EA o] mE X9 A 2
£70] Sl

mraw =

ok O{Nz“.:

Aol Y

2 A= 155,000 SEF 2= AZF AL Hlo]E

Z AAE A o] ALt ARFE(C japonica) FIRCXe)
110 plotso A S-A & 5528.0] 42119} & =43 o]
B & o]&35lo 72282 E g*js]—?&lq-(Table 1).

M= Tﬂ’g"éfE 2 XX 2M o
WS o v 5Y AR
A1, Gompertz

TRk A A Al 7 EdE e et
AYASAE ST 5, SEE AYAFAL FEE S
A= SHA 0 tiro] A4S FHAL feshech
FEH A4 FHAS SR £1E 7| EOR ol
astol Helst 712, Ao, A91x4o] ek chare
SABe] $1E 24 4 9ot

S0, AR A e ik vho 2 b
x| X 9, X1 HH(guide curve method)
= Bofo] & ATolAE ARG upEE HAY 5
& A& "4 A1l Chapman-Richards 4], Schumacher 2],
Gompertz A& ©]-83}o] SAS ver. 9404 AR RIS
A tH(Table 2).

Tabel 2. General forms of projection equations applied to data.

Equation name Equation Forms

Chapman-Richards H=oa(1—exp(—0 * age)?)
Schumacher H=a « age” « exp(~/age)

Gompertz H=o + exp(—f » exp(—~ * age))
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BEAOIS 7] oted YT AAe] Baot e
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Zn o o
1. Sy EmH

E ¢to) A= Chapman-Richards
Gompertz A]-2 0]-8-3}o] SAS ver. 9.400| 4 H4gHS 2o}
SIAFEAE AT PEsEom, AAE A 4
Lol g ndl B4 Aik= Table 33
g olg wAY E AR B

A1 Schumacher 4],

Champan-Richards
A B AT MSE ko] 1192498 =A] Uehtal, o, 8,y
9] 95% Al=|4==9] FHA|F{ o] 05 3t Ql= H e
2 UERoH, 53] a9 49 =Rkl 20907.72

7 BAEo] EA A Qol4o] re Aoz HAE|QT]

Schumacher 4]-& 0]83F U|XE =3 &5 YA BA
A3}, MSE Zr2 251512 YA Uelbda, t-valueQ] Flo)
<0001 2 249 Zﬁ,g}Ho] =0 Aoz HAFQrh 17
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SAA ool w2 Ao F4H
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A3}+= Figure 13 gt

Table 3. Non-linear squares summary statistic to height growth models for C. japonica.

95% Confidence limits

Models Parameter Estimate Approx MSE

Std Error Lower Upper
o 215.8 20907.7 -40853.1 41284.8

%iﬂ‘;ﬁl‘; 3 0.000216 0.0380 -0.0745 0.0749 11.9249
~ 0.5625 0.3246 -0.0751 1.2001
o 1.0633 0.4878 0.1052 2.0214

Schumacher 3 0.7445 0.1057 0.5368 0.9521 25151
~ 4.8016 2.9364 -0.9664 10.5695
o 30.3152 4.6720 21.1380 39.4925

Gompertz 3 1.6178 0.0651 1.4900 1.7456 25016
~ 0.0301 0.00717 0.0160 0.0442
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Figure 1. Site index curves for C. japonica.
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5o 4y
flo K
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Table 4. Statistic of the F-test summary of site index curves for C. japonica and national site index curves for C. japonica.

Mean* Variance*
Site Index range F-value P-value
Q I} «@ 1]

Site Index 12 13.40 12.97 10.37 8.31 1.2475 0.3736

Site Index 14 15.64 15.12 14.11 11.25 1.2549 0.3704

Site Index 16 17.87 17.28 18.43 14.83 1.2427 0.3757

Site Index 12 under stand age 9.52 9.40 1.61 2.11 0.7607 0.4320
Site Index 14 under stand age 11.11 10.97 2.18 2.90 0.7527 0.4294
Site Index 16 under stand age 12.70 12.50 2.85 3.81 0.7489 0.4282
Site Index 12 over stand age 15.58 14.92 2.94 1.73 1.6955 0.2882
Site Index 14 over stand age 18.17 17.38 4.00 2.33 1.7144 0.2843
Site Index 16 over stand age 20.77 19.88 5.23 3.01 1.7386 0.2793

* Note: « is Gyeongsang-do and 3 is national scale.
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Figure 2. The comparison of site index curves for C. japonica and national site index curves for C. japonica.

Lo
2
A]

o 5% AF7HES 714 o gle A
A ek wheba] 2 Aol A A Aol 2

A =7EEEe] AU AR A9 A
ARRLIEL 5 B (homoscedastictiy)S LFERH, &
2 o3 Zo)7t gle Aoz BAEIIH 53] 7]
304 oMo pvaluer} 0432003 71291 of
- p-value?l 0.2882¢} Bl E}E wf, 7|EYUE o]0l
o|FHtl ot Apol7} ¢ A2 Alor FAE V&Y
g ojxlo] Aol ¥ & Jo= YENTh

TR, e vl Ay, oF 4094 ol WA= AL F
A3t 1S Holthrh 4084 o] F 2 oA ARt

=
AR A 914 ZAlo] bz ARl A9IA% 2

4o |o ox

s
&
-

MN i“; S
uisA)
o |o g
[um

[

Aol wla) SA=e] 4317 WA e

Slof & Ak A AHRo) A gIX50} 2 o
FoAA e AR AL BAR O ol 2

o7} g A

£ 8= Al

fu

2016), A%
7| Sfstef A
A3 44(Choi, 2020)7} w32 A},

A= >

Holx

2 BAEef, 27
U

ANZ
T /\\j]-

Lpo] 219145
Hol 283 4 gt weec,

CERER EREE

Aehd= old 9 ATk FolA &
Qloj(Korea National Arboretum,
Aol me Ahpre] g AlolE FYel

Table 5. Statistic of the F-test summary of site index curves for C. japonica in Gyeongsang-do and site index curves for C. japonica

in Jeolla-do.

Site Index range Mean” Variance” F-value P-value
«@ I} « I6)
Site Index 12 13.44 12.90 8.19 3.82
Site Index 14 15.68 15.05 11.14 5.20 2.1420 0.0060
Site Index 16 17.92 17.20 14.56 6.80
Site Index 12 under stand age 10.03 10.54 1.26 0.73
Site Index 14 under stand age 11.70 12.29 1.72 0.99 1.7266 0.1592
Site Index 16 under stand age 13.37 14.05 2.24 1.30
Site Index 12 over stand age 15.20 14.11 2.79 1.14
Site Index 14 over stand age 17.73 16.47 3.80 1.55 24571 0.0091
Site Index 16 over stand age 20.27 18.82 4.96 2.02

* Note: o is Gyeongsang-do and (3 is Jeolla-do.
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Figure 3. The comparison of site index curves for C. japonica in Gyeongsang-do
and site index curves for C. japonica in Jeolla-do.
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