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Relation of the Physico-chemical Properties of Forest Soil
to Site Indices of Larix leptolepis Stands
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Abstract: This study was carried out in order to estimate site indices in un-stocked land by the physico-
chemical properties of forest soil and to investigate the distribution of the physico-chemical properties by soil
horizons. In Larix leptolepis Gordon stand, 80 sites were selected respectively to A and B horizon in soil. About
the analysis method of data there was used stepwise regression anaysis. Soil pH and T.N. of the physico-
chemical properties turned out to be positively related to the site index. However, O.M. and Avail. P,O, in soil
were found out negatively related. In the degree of contribution of the variables to site index by each one of
the stands, the highly effective variables were Base Sat., C.E.C., Sand, Exch. Ca™, and Exch. Mg™in A
horizon, Exch. Ca™, Base Sat., T.N., Avail. P,O,, and Clay in B horizon, and Exch. Ca™ and Base Sat. in both
of A and B horizon. In conclusion, these results will provide not only the important criteria for establishment
of management forest plan in un-stocked land but aso the useful guidance for selecting the suitable sites and
trees.

Key words: forest soil, siteindex, soil chemical property, soil physical property, Larix leptolepis

M E 7I's B 7HAE Adstel] fsiMe g5 A587

ots] setsto] AR A2 AT F ol 2t

A&7Fs AP 4, 71Fwste] agHel] A% o 24 2 AEAE fAskE Aol 1 7ol

24 od g IFE SR T2 Ao 7R 9l = adEojof ftt dEe] 5ol BAlskE 1A

AFEE 71soln, B3 7P THA Sl AAAREY 7P AL AeE AR B A SoE A
°]th(Kochi and Brang, 2005). °]2]3t Abelo] 7EX AL 9l= F olow, o537} BEE Ak FAAAE ME A -

*Corresponding author
E-mail: forjusy@dreamwiz.com

589



590
i A A pE ATl oM P TeAEH &
Aol A ArksEe] By 7)Ee] He AT 49
73l tht oJat A4 3 AL A S 1 dAel
A Faod 9L sy, YA AeES FIAA o
H7E DS delstehetl 2A 714 gt o2’ A AF
= @A euete] FagFel thate] A-AM = o]
o =

0] AR EFE7E A E O] Uk A el S 5
BRI og A 9A|F F4 o RE B £
A A3} QJRIQIAe) 25t 2| A5 F4 g Flo] o
FEo| O W (\FENFL, 1978, Herman et al., 1978; LI E&
JRFHAYT, 1970), BFENJL(1981)= E %] o]3}atz A=
= 854 o] 23 4- EX e A5 T8

2 938 vt ok S v PEA

Klock et al.(1984)& ¢JE-Ay7dol) $H7
2 Q1zpe} 9 QIAFZ FA st , 1 F WA Q1A

[e} % b =
PEA mA= o] ARt Eke] 3t 42
mf- ek JEAG g1lo] Arke Ae dSR vt
o E3 =] o)skety e o A A F4
1e1A] Broadfoot(1969)= EA+Hol thgh AAFE F
gsl7] skl B olshety Aol < !
TS skt gk Alban(1974)2 Pinus resinosa

]

Uite] BESF S92 olshelA 4 A, A4 T, vt

o

N,
4
o\

T, Fol & ABEF, VAL HE Tl 1A o3}
o A9IA 5 FHH L FEe vt Ak, olsh o] A
Qelel 29 2 olsh DA AT ofr] 2 A7
o on, oeist YAl 2 vPRANA &
oFel HAL AR Tz o.® BAlste] 2259 )
o] A8 A3l Roltk.

AR Sl A9 A A2 %) BYo] B
& gl W7k ARg 24 L Adkssle] 2H0
2 FYEA) 24HAR ol @Alo ol=e 1 4
A7 Aste] YBEA L ALl § T& S
A RAYF SR g5 Rk ek, $E7Al0]

sl MY AAE AN 29 X)) Y2

= [e)
2 A A 7S =Y 5 2 Aol

THEMREEEE Al 97 W A 6 5 (2008)

o8 E3Fo] 0|58 4 W 1 54 skl £
oM FFYNA W 2YNYA SO VHBA EFE
gl me G9% ¢

= = [¢]
2 93l o AYFE 995 B ) AYES)
=] = [e3 < =) O~ = o
olgtea A MEUrR e AT FYAS =

13
AL, S ol gk EYEA 0] wE v"EA| A ¥
=
=
=

1. Z=AMXe HH

2 5 Aol BET 9t 9% o

A
2
X

)
R
o
o
)

S
=
Au 2y $e9Ae) A4 Agaia 2l o

A4S A
Aot A E AR AHELY oty JH&
ZAsl7] Yt EEAE AAE L, EEA ] EYS A
=23 BZ o7 FE3l 1kgo] EGNEE AF s oH,
UE A= Y99S A8 EY A, BEolA 77 8ol &
= A i ZARA

Latitude

Figure 1. Location map of surveyed sites.
Note) O : Larix leptolepis stand

Table 1. The stand characteristics surveyed by horizons in
soil.

Soil Height DBH Site
Stand horizon Age (m) (cm) index
25 165 15.8 14.8
Larix leptolepis 15-60 12.0-258 10-36 135-16.0

stand 5 5 165 158 14.8
1560 123254 1026 135165
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Table 2. Digtribution of plotsby siteindices.

Number of sample plotsin Larix leptolepis

A GPE 2o AR eke] A 591

Table 3. Soil properties surveyed and soil analysis method in
Larix leptolepis stand.

Site Index stand classified by soil horizon Soil variables  Unit Andysis method
A B Sand % Hydrometer method
135 2 2 Silt % Hydrometer method
14.0 16 12 Clay % Hydrometer method
145 18 25 pH pH Electric glass method
15.0 25 26 O. M. % Turin's method
155 15 9 T.N. % Nitrogen analyzer method
16.0 4 3 Available P,O;ppm Lancaster's method
165 - 3 C.E.C me/100g Brown's method
Totdl 80 80 Exch. K* me/100 g Atomic absorption spectro photometer
Exch. Na* me/100 g Atomic absorption spectro photometer
Exch.Ca™ me/100g Atomic absorption spectro photometer
Exch. Mg™ me/100g Atomic absorption ro photometer
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Table 4. Digtribution of the physical properties by horizonsin soil.
Stand Soil horizon Class Sand (%) Silt (%) Clay (%) Texture
Mean 46.42 39.01 1457 Loam
A Max. 79.00 60.10 30.20
. ) Min. 19.86 17.20 3.80
Larix leptolepis stand
Mean 46.60 37.27 16.13 Loam
B Max. 78.52 61.62 3140
Min. 17.14 14.20 4.60
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Table 5. Distribution of the chemical properties by horizonsin soil.
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Sail OM. TN. AvalP0O, CEC. Exch. cations(me/100g) Base sat.
Sand  pgrizon G P 0" 99 (pm) | (mel100g) K- Mo (%)
pp K Na ca Mg
Mean 53 4622 0208 40.65 11.08 017 019 227 051 2834
A Max. 61 9765 0420 10040 15.40 044 034 608 178 8793
Larix leptolepis Min. 47 0818 0.055 1214 5.50 004 003 053 008 6.78
stand Mean 53 2478 0122 21.88 9.69 010 019 152 038 2260
B Max. 6.2 6042 0292 90.55 14.96 021 038 59 194 8710
Min. 47 0306 0.039 3.83 484 003 004 040 0.06 5.00
Table 6. Inner correlation matrix for physico-chemical propertiesof Larix leptolepis stand.
Variable Y X, X5 X, Xs X X, Xg Xo  Xio X1 Xim  Xig
Y Sl 1.0000|-0.3935 0.2176 0.1706 -0.0868 -0.0668 -0.6430 -0.2350 0.0028 0.0411 -0.0471 0.3781 0.0332
X, Sand 0.4291| 1.0000 (-0.7717 0.2656 -0.3890 -0.3166 0.1743 -0.5728 -0.1574 -0.2022 0.1748 0.0459 0.3552
X, Clay 0.3552 -0.7605| 1.0000|-0.2640 0.1087 0.0924 -0.2761 0.4458 0.0832 0.2653 -0.1366 -0.1073 -0.2792
X, pH 0.4536 0.1115 -0.1007| 1.0000 -0.1389 -0.0926 -0.1065 -0.2002 0.0774 -0.0599 0.6210 0.3481 0.6368
W| X, O.M. -0.2184 -0.2276 -0.0006 -0.2523| 1.0000| 05993 0.1495 0.6272 0.0910 01020 0.0104 0.0280 -0.3083 | >
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X, Exch.Na® 00587 0.0518 -0.0419 0.0814 -0.2694 -0.3749 -0.0212 -0.1676 0.0731| 1.0000| 0.1378 0.1670 0.1607
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Table 7. Multiple regression models derived from stepwise method.

Stand Sail horizon R? Adjusted R? Varigble No. of variable
s T R v R R
o B4o] s T Hojof B Ao AlmsE vlelth,  Table 7014 Bl olsieka 4A L AYNSR s
AATE F4T & e M s dAE 37
2. EY B9E X9IX|F 23] Qe d AHdre 39S i ES ATA
Quo) Ao BAGEL A BANAE 45 BRA & 12709) AN 44 ARAG 71 A e
oz pHsle] QYT WYL Uehith mebi AYEG  out Bxch K'e] S5 g frold 4R At
o] o]s}atz gdo) oJg A AFE FA ol M E #ol 1L062= (t),:=2.000) et -2/ o] 1 =A] o
Fol ola1etal HAol 1) Qe Tistel HYA RS B A3 Auuez A9Y 5 glo] Bxch K'S) A
e Azt e EGEE 2, vAL HE = HEE A9 W Aol o A9x+E F4 T
BT o] #A yehett. ol#f g Ai= o] F QAR 7H T U= T3 BYPoE AdstA HIJoH, G ¢

off M2 A<l #oz Aol F At gEe] 4

2 A UE T dAe AR e Z2AHER

7 Ak AdEste] BAEAE s Aol FElF el Ao

2 ddkdel wet 2e, vAb HE QA T A2 gl

w2 mefol HERS 24 Adds HAH. &,

EFe olstety] 4A 5 vAE AR 1270 Akt
d

WA FHALNA] APAEE A T Q4
TABS Bl SRel B AS, ol
£ B3] vj& WP AVALEE AT ) Teble 63}
.

b ASS) A8 BE} B BS) ABY UEF
2 2ol 7P WA ek,
kel Aol P R EYF S A
&

>
—r
o o
I
o2
10,

ojsteta ddte] AANA o] 7P wE A
A SR 7P WA A s AgsTt Ee, 2
st she Al g 5144 48 Aol ojst
of Aelg duywiston GAY FINRYL fEst
Al =2

AR FHE AT B olsheh] S| 4
Aol ok TAE T3 7RI TP A RY S
Agishs 54 542 i d9ueRA 4
S T3 A9 e e T3 o] Fa s
wpebA] ARer GAH R melge] wet AgA S
T A ST 8 ARATE of= @AM A
S ekl F A9RsE F71 mifsteln SUtsA] 2o
B, 4 ARAF7H A dehde @Az e] 4%
A8 EFe] olsketd] A ojste] A 9XE 4
3171 918k SAE SRl Aeson, o v 4

= Table 72+ 72t}

o BEY BZoA = 10719 ArSllA R=0.9647
(Adj. R?=09602)= = 2]°] A9 YeplQdtt. o2 g
GAA 3R] M T oA FolE 127) A
HE 5 AZ9 Exch. KY, BZ2 Exch. K* ¢} Exch.
Mg'e 72te] A2 0lA B Aol tesaididol
A SAle BPASOl] HlEte] AJTiA o R A 9]
o W ABAAE 2 MFEA W E O HE 44
XM= AlA =K T

ShH dEo PR IEA 5(1965) |ItRIE— 5 (1990)
FEFs} o] 2of| ot HHE o] YARIA eJ5te] A
AAFE F8¢ A 3B AST7E 2H2F 09629 0.844
2 yehon, S2luehe] FHERI1(1972), FEAEZE(1974),
BRE17L(1978, 1981)%] 3} o] 2ol &gk 4l 731t
9 EFo] o|slah Ao o5t A AFE T4 2
I F4BAS7E A 09328 YElgthe A3E B
A-TollA o] Aol =A YERTE ¢ [k (1985)
o] B<e] &) Ao 9gt xZHFAR 52 A9A
T A3 ZEguer o} &k (1986)S] A £ <At ¢
g Q] AL 349 Aatohs Ak A
© 2 et
S, B Age A BEE dAE g7 gel 9
1944 34 Azete] vlwo) A= Alban(1974)S E

P
¢

rot
N
(o}

9]
F 29 3484 Aol 2)ate] P resnosad 2] A9

=:]
= FAIe dAd S AAAS R=
0.77% YEPs-o ™, Broadfoot(1969)2] ©HAIE 3|74 1f

R
9

oz el BeH A % olaea Jo) 9 A
S5 244 Zo) R=088% vehe Azhurhs 2
7 Aspe] 4ol wA ek,

olgst o] Qo] Kok F 918 olshely YAEA A
AAFE 2T 5 A& Y AT FAARI L 47
sol WA AL FEap BeH], frd B
8 ZoA R oJste] A9AFE FT & e 3



594 THEMREEEE Al 97 W A 6 5 (2008)

Table 8. Derivation of equation to estimate for siteindex of Larix leptolepis stand.

A horizon B horizon
Variable Reg. Coeffi. t-vaue Variable Reg. Coeffi. t-vaue
Avall. P,O, -0.01064 -16.833** Exch. Ca™ 1.17996 24.268**
Sand -0.04198 -23.412%* Sand 0.00966 5.170**
C.E.C. -0.28872 -24.848** Avall. P,O, -0.01253 -14.330**
Exch. Mg™ 0.76670 17.420%* Base Sat. -0.05297 -14.702**
Clay -0.03249 -7.679** C.E.C -0.05505 -4,042**
Base Sat. -0.04261 -15.707** Clay -0.02919 -7.505**
Exch. Ca™ 0.31676 11.597** T.N. -5.16177 -9.888**
pH 0.38499 6.858** Exch. Na -1.93333 -7.929**
T.N. 1.42682 5.805** O. M. 0.09382 5.925+*
O. M. -0.05662 -5.611** pH -0.28979 -4,639**
Exch. Na* 1.04870 4,963** Constant 17.45104
Constant 18.69537
F-vaue 206.74** 188.43**
**Ggnificant a the 1% level.
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