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Estimation of Site Productivity of Pinus densiflora by the
Soil Physico-chemical Properties

Nam-Chang Park, Kwang-Soo Lee, and Su-Young Jung"”

Southern Forest Research Center, Korea Forest Research Institute, Jinju 660-300, Korea
"The Research Forests, Gyeongsang National University, Jinju 660-701, Korea

We estimated site productivity for unstocked land based on the relationship between site index (i.e.,
average height of dominant trees at fixed age) and soil physico-chemical properties of Pinus densiflora
stands. Site index relates to a direct method of determining a tree's response to a specific environment such
as forest soil and climate conditions. We selected 78 sites in 22 P. densiflora stands of central temperate
forest zone, and sampled soils for physicochemical analyzing. And 13 properties of soils were statistically
treated by stepwise regression. In the degree of contribution of the variables to site index, the highly
effective variables in A horizon were OM, clay content, sand content, available P.Os, and Exch. Ca”
inorder, and in B horizon T.N., O.M., Seil pH, cation exchange capacity(C.E.C.), and sand content in order.
In both A and B horizon of the soil for P. densiflora stands, the variables commonly contributed to the site
index were sand content and OM. These results may be useful to provide not only important criteria for
establishment of Pinus densiflora stand sespecially in unstocked land but also aguidance for reforestation.

Key words: Forest soil, Pinus densiflora, Unstocked land, Site index
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® : Pinus densiflora stands

Fig. 1. Map of surveyed sites.
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Table 1. Soil and stand characteristics surveyed in P.densiflora stands.

L Climatic Parent Soil Soil depth Slope Local Aspect Age Height Site
Districts zones rock texture " (cm) degree  topography (yrs) (m) Index
Igneous, 10.7
Southern . L,SL, Foot N,NE, 28 11.7
CCN Sedimentary, 6~47 15~20 . /8.5~12.0
temperature . SCL of hill SW /22~65 /9.0~21.0
tamorphic
Central gneous, . 28 12.1 10.3
CCB . L,SCL 2~45 31~35 Hilltop N,SE
temperature Sedimentary /18~54 16.9~18.7 /8.8~11.9
Igneous, o
Northern . L,SCL, Hillside, 29 13.8 94
GSB Sedimentary, 12~76 31~35 . NNW
temperature . SL Hilltop 21~49 /9.3~20.1 /8.3~11.5
tamorphic
Northern Igneous, L 26 13.2 9.6
GG . L,SC 5~45 25~35 Hillside NNE
temperature  Metamorphic /18~43 /12~194  [19~11.7
Central o 28 129 9.2
JLB Igneous LSC,C 8~43 26~30 Hillside NNW
temperature /18~53 /6.0~20.6  /7.5~10.8

" CON: Chungcheongnam-Do, CCB : Chungcheongbuk-Do, GSB : Gyeongsangbuk-Do, GG : Gyeonggi-Do, and JLB : Junlabuk-Do.
¥ L: Loam, SL: Silt loam, SCL: Silty clay loam, SL.: Silty loam, SC: Silty clay, and C: Clay.

Table 2. Distribution of sample study plots by site indices.

Number of sample plots in P.d." stands classified by soil horizon

Site Index
A (Ratio) B (Ratio)
7.5 4 5.13% - -
8.0 7 8.97% 4 5.13%
8.5 12 15.38% 4 5.13%
9.0 15 19.23% 11 14.10%
9.5 17 21.79% 11 14.10%
10.0 9 11.54% 23 29.49%
10.5 5 6.41% 11 14.10%
11.0 8 10.26% 7 8.97%
115 1 14.74% 5 6.41%
12.0 - -
Total 78 plots 78 plots

' P.d. stands : Pinus densiflora stands.
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Table 3. Distribution of the soil separates by horizons in soil profile.

Soil layer Soil content Sand Silt Clay
%

Mean 478 36.0 16.3

A Max. 814 73.6 350
Min. 11.7 14.6 3.0

S.D. 11.326 8.888 4515

Mean 45.8 36.8 174

B Max. 85.6 70.5 36.0
Min. 12.1 10.6 2.6

S.D. 18.635 14.080 7424

Table 4. Distribution of the chemical properties by horizons in soil profile.

Soil Avail. Exch. cations Base
Range pH oM TN CEC
layer P:0s K Na Ca™ Mg™ sat.
% % ppm o176 U < — O 1T A — %
Mean 5.5 2.30 0.11 23.8 9.18 0.19 0.27 0.95 0.44 20.2
A Max. 6.4 497 0.23 94.0 13.64 0.50 0.40 2.60 1.70 56.7
Min. 4.6 041 0.02 6.3 5.50 0.06 0.12 0.21 0.12 59
S.D. 0.351 1.799 0.094 23.736 2.286 0.076 0.081 1.048 0.296 10.836
Mean 54 1.80 0.09 182 8.36 0.16 0.26 0.70 0.49 193
Max. 6.4 3.83 0.16 624 13.42 0.32 043 241 1.50 50.5
B Min. 4.8 0.28 0.03 39 3.30 0.04 0.08 0.21 0.06 7.2

S.D. 0.32 0.858 0.038 10.275 1.865 0.063 0.075 0.633 0.291 11.634
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Table 5. Derivation of equation to estimate site index of P. densiflora stands by stepwise regression method and goodness of fit for the

estimated model.

A horizon B horizon
Variable' Reg. Coeffi t-value Variable Reg. Coeffi t-value
0. M. (X) 0.653 26918" T.N. Xe) 27.185 37.806"
Avail. P20s5(X7) -0.025 23476" Base Sat.(Xi3) 0.016 6.250"
Exch. K'(Xo) 2.802 -13.441" Exch. K*(Xo) 2.852 9322"
Exch. Mg (X12) 1.005 19.060” Exch. Na'(Xio0) 2785 11.640°
Exch. Ca™(X11) -0.603 20.110" 0. M. (Xs) 0515 -14.856"
Clay (X3) 0.094 219127 Sand (X1) -0.019 12173
C.E.C. (Xs) 0.138 -17.469™ pH (X4) 1.102 15.627°
Sand (X1) 0.024 -14.017" C.E.C.(Xs) 0.187 -13.136”
T.N. (Xe) -5.236 9.803" Avail. P20s(X7) 0.021 9.969"
Exch. Na'(Xi0) -1.86989 6637 Clay (X3) 0.03342 7916~
Constant 14.07953 Constant 3.25650
No. of Selected variable 10 10
F-value 440.55" 333.15"
R’ 0.9851 0.9803
Adjusted R® 0.9831 09777
SSR 1.4632 27612
PRESS 1.9634 4.1584
Durbin-Watson D 1.7393 1.928
Shapiro-Wilk W 0.9787(P<W=0.2174) 0.9827(p<W=0.3688)

" Sand: X1, Silt: X2, Clay: Xz, pH: X4, O.M.: X5, T.N.: X6, Avail. P20s: X7, C.E.C.: Xs, Exch. K*: X9, Exch. Na*: Xio, Exch. Ca*™: Xu1, Exch. Mg™: X,
Base Sat.: Xi3. SSR: Sum of Squared Residuals, and PRESS: Predicted Residual SS.

" : Significant at the 1% level.
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