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Abstract: This study was conducted to derive the site index of forest productivity of Robinia pseudoacacia (honey
plant) to characterize suitable planting sites and to investigate the effect of the site environmental factors on the site
index using the quantification theory I method. The data used in the analysis were growth factors (stand age, dominant
height, etc.) of the 6th national forest resources survey and various site environmental factors of a forest soil map
(1:5,000). The average site index value of the R pseudoacacia stand in Korea was 14 (range, 8 to 18). The environmental
factors affecting the site index were parent rock, climatic zone, soil texture, local topography, and altitude. The accuracy
of the estimation model using quantification theory I was only 33%. However, the correlation between the site index
and the site environmental factors was statistically significant at the 1% level. Results of quantification analysis between
site index and site environmental factors revealed that metamorphic and igneous rocks received high grades as parent
rocks, climate zones received higher grades than central temperate zone, clay loam and silt loam received high grades
in soil texture, and hillside received a high grade in local topography. Analysis of the partial correlation between site
topographical factors and forest productivity (site index) found that soil class and altitude were partially correlated
to x by 0.4129 and 0.4023, respectively, indicating that these factors are the most influential variables.
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Table 1. General characteristic in Robinia pseudoacacia sample plots.

No. of plots Age (year) Tr(c:leos/)ha DBH (cm) Height (m)
8] 3-0 970 20.0 13.3
5—45 25— 2,675 6.0—36.4 5.0—20.7
Az oA FE3HALE 2 TR AU gt () 23 1Y 4§
A ths Table 13} e © Sest 1 g A8 ey
187} SE2H A2 5 SAA7E HAA, AHE AL, ope iy Mg AR AYESTE R WgH
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(SI : site index, HD : dominant tree height, age : stand age) Agsto] AR LS =2
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Figure 1. Distribution of site index
in Robinia pseudoacacia stand.
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Table 2. Fitness of site index model using general linear procedure.

Source DF Sum of squares F-value Pr>F R’

Model 19 422.307

Error 134 854.326 3.49 0.0001 0.3308
Corrected total 153 1276.634
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Table 3. Score table by each category for site topographical factors.

Constant Variables Category Score Variables Category Score
I 1.0537 ® LS -5.5146
D M 1.6759 Soil texture L 0.0000

Parent rock
S 0.0000 Bz -1.5532
Wt -0.3657 @ Fm -0.5959
@ St -0.2624 Topography Hs 0.7185
Climate zone Ct 1.1964 Ht 0.0000

13.4421

Nt 0.0000 Al -3.5892
SiCL 0.6803 A2 -1.5932
SiL 1.2485 ® A3 -0.9850
_© SL -1.0830 Altitude Ad -0.5493

Soil texture
SCL -1.5770 AS -0.1839
CL 5.8589 A6 0.0000

Note: (DParent rock; I(igneous rock eruptive), M(metamorphic rock), S(sedimentary rock), @Climate zone; Wt(Warm temperate
zone), St(Southern temperate zone), Ct(Central temperate zone), Nt(Northern temperate zone), (3Soil texture; SiCL(silty
clay loam), SiL(silt loam), SL(sandy loam), SCL(sandy clay loam), CL(clay loam), LS(loamy sand ), L(loam), @Topography;
Bz(basal zone), Fm(foot of mountain), Hs(hillside), Ht(hill top), GAltitude; A1(<100m), A2(101m~200m), A3(201m~
300m), A4(301m~400m), A5(401m~500m), A6(500m<).

olefgt A2 AAAQl g AR olli= F4=3] theFet A} Rt A YAFE AHIE S0l =88 HH, G oA
7F Hofstr] wiel wes] 2 7fe] QIAERE 27 4] 9 5 AR (E= oAU 27 oA x))ol, AHEM)e] 1A
AR S =Y 7 §I7] diZolct 2 E4oA H3t= skaL, 7|37t 2 SE(Cyoln, EAJo] A FE(SL), 8
A= FAE o] FAREe SAA {4 HSel o] F UA7E AHE(Hs), ZL2]al s} 250 m(A3)= AL
1% ol Al folido] AR =B R, 2 x]|4=2} 571 %] S Al o] A9 AABAE=A YA =, 2HA E
QIR o] BAE AT = e 7He S HolEdl v 29 dABAY ASAAZAY 7HedL, 13.4421
cha g (constant)y+1.6759+1.1964-1.0830+0.7185-0.9850 = 14.96
O 2 AL wheba o] 2199 2R 4= 14.960]H,

2) YASH /A A QA =4 A UHtE o2 FASk= 2 m Hef 7[R0 2= AR 142

A& /A7) B 2H7) §lF3E o] glou =, A A, Kim et al.(2022)°] A|AIZ v} Q= AR5 573E00
HEERE o] Frd] g3 v|A|= A eto] Fasich W=, oAU 2R A 9] A Q] AR YA S ZE
ol59 FFAHEE UEd Zo] Table 30|t} = Xolzt & & Stk

A QA =9] Aol ek WA, 3ol E& et
H|sl i gelo] qlom, 7|oj= 2EsHAY o] 3) XA o TASHE JAIZE QIR HAAH =&
A, B AYE, nJAHEYE, 439 AP AHE A Table 4= OF7FAIU Q2] |9 A| ol WASh= A
o] FFgZ YPAtet= AR Yetutth oAU} e e HYUAsE =E55 Aatolth
AARE Sl @8] W2 A o] o] "ojRlE B OPZRAIUH 9] A QA5 =4 &, YAAAHE AL
of F=d, ol Wt FH e AYF Hdo] 2 o 71 Ho FFH S 2= Ax= A Y Bkl AR
Aol A= oAU Hth= o E -8 o= giA I e A SHEA folE 1%0014] F94d0l
A BAZ SR S REEI HojFozn o= 2 Ao, AHY, AHE § FAAFPE T oo R
et HojRleh w3k, sarv W A oAz 1Eet okl g2 o & AT
ORI O] AR 2 A9 &4 AL, &Hgle YR o]Z-& A= Schutz(1990)9] patura Ax1h7 A7 A+
1A Elo] &, FHE SOl wE oAl 3ol ALY o A kil A&, AAFIA Fol A wojghrial gF
Aol A = ¥l S S Ao|thkPark, 2008). vl §lo] YA|eh= ZAaFoln, ol A= Lee et al.(1987)°]

Table 30] ehd B4EE ol gsto] YAAAAAe] e kAL Y] Bit, EFEE, AT, A4 Sol,
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Table 4. Partial correlation coefficients and significance by site topographical factors.

Parent Climate Soil .
rock zone texture Topography Altitude
Partial correlation 0.1485 0.2404* 0.4129%* 0.3014%* 0.4023%*
coefficients
Significant level 0.1623 0.0225 0.0001 0.0039 0.0001

23 Kang et al2014)0] UMY Ao F44F, &
PAUE, A, EI Fol FATh Fhol, £ Ao} f
At Anke BolFglth

whebd] B oAb QB AT A, 1 Aol
E4, A%, spEa 5o 9l
A% 3 Bartk glon), 7t SRR waske Al

5/J(Table 3)&= S+23] aL2jstojof & Zlojt}.

Ol7hAILFERS] B8-S TraFsiL, BAo] o] 2 of7t
A wE R A 0] Puate zedtis Ao o
A5 olstol, 17k 2RS4 AR} dro] o, of
ThAlLe] Al 9Ee] oA AR o]Rol K] gotth E
3, 1970 2YE $2Uet giEEe] oL QR
£ A2 woiAlE WA ol WAl B
sdsio] QR o] 2870 Hol St & 4 9
o ZERt AR B8 4 AAIE ZHolA] oAl
A et BE e FEARelAE Fad e
o] BT glon®, 1 AU oAU 48 FFolE
4102 ZAlok & Aolet wekElch whebA B of
TR 29 240 9lo] Amg Fol7] 9l Ao
2 R A7t SaEectn B 4 ok

1 12 op

WUTA S EAlel Glo} TH Fag AL B Ao
A QA vheh o] AX A0 AP AT melshe
Aol & Aolw, 1% 7| FpaR oo SR o)A, &
e Ao, nlAAGkE, AFolt ANRNS B us
Ak ool SdEls (A Aestel WAL S 24
3o] ofgje] Tt xofnr} YBo] HEES Rolu YA
AAFEE Foltd) 7]ofat 4 9 Zo]

E4, oA LERe] 29 Byroh]e} Ayt 7bgolut g
A, AR T A S AT, £S 24T Y 4
o4 109, 209 F9] & W= B 4 Q= FA7IHel
ATE Aok T Rolck. o]e] Agtel7t Hi o] A
#geo]m], o] mpetolis 4254 1|91%4:7} Sick. o] X|$]
Aeg Aoz £ 4 9l BAUAAE T Ao| HEH

zgo] & ot

Foz et 48 250 g ABAEE £
% ol 7129 olefa M5t Ao AU AR
BE T SN Bl Sk AEGE ATE B

2 A3 AAEAETFIE9RNTY) A s A
FWEEARQI(FTIS 2021362D10-2223-BD01) 2] 2| o] o]}
of o]ojnl AUk
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