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Abstract: This study was conducted to analyze the changes in growth in three permanent plots of Pinus koraiensis
plantations using long-term monitoring data. The plots were investigated nine times from 1981 to 2021. In these plots,
the first and second thinnings were conducted at different times, with measurements of DBH and height collected
during each inventory period to analyze changes in diameter at breast height (DBH), height, basal area, and volume
growth at the individual tree level and basal area, volume, stand density index, relative density (RD), %Stocking, site
index, and height-to-diameter ratio at the stand level. For individual trees, all variables of growth were observed to
be higher in the plot with a superior site index and heavier thinning intensity, whereas at the stand level, the plot
with the greatest number of trees exhibited the highest basal area and volume. In the plot with the highest thinning
during the first and second thinnings (47 years old), more than 73% trees were large-diameter trees (DBH over 30
cm), with a stable height-to-diameter ratio and low relative density, resulting in the lowest mortality. The timing and
intensity of thinning are crucial for the production of large-diameter timber, suggesting the necessity for further
research into various thinning methods to enhance the management of P. koraiensis plantations.
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Table 1. Thinning intensity by experimental plot in Korean white pine plantations.

Ist thinning 2nd thinning
. Thinning intensi Thinning intensi
Experim Nl Gy No. o Ml G No.of
ental  Thinned befor ———trees after Thinning | Thinned befor —————trees after Thinning
plot age clore — Stem  Basal (hinning  quotient | age clore Stem  Basal thinning quotient
thinning  pymber ~ area (trees/ha) thinning  pnumber  area (trees/ha)
(trees’ha)  basis  basis (trees/ha)  basis  basis
1 19 2372 30.6 13.1 1591 0.638 45 1153 27.1 29.2 699 0.964
2 15 2020 19.9 12.5 1599 0.759 41 1464 26.3 28.2 904 0.994
3 25 2273 64.5 435 805 0.867 38 782 40.2 28.2 465 0.841

Note : Thinning quotient is the quotient between the mean diameter of removed trees and the mean diameter of all trees before

thinning.
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H: Predictied height (m); a, b, c¢: Parameters for the
formula; e: Base of natural logarithm; D: Diameter (cm)
at breast height above 12 m from the ground; R*:
Coefficient of determination; y,: The observed value of
sample i; yA, The predicted value of the sample i; y:
The observed average value; n: The number of samples.

Table 2. The computed variables and equations applied in the present study.

Variables

Equations

References

Volume (V, m’)

Site index (SI, m) SI= H,( )

Stand density index
(SDI, trees/ha)

SDI
Relative density (RD) ’RD = SDI

max

%Stocking

V= 0.01097 +0.00003772D*H

1 —
—0.03704,

—e

SDI= TPH> (22

D,

TPH> (0.9221+0.0951D,)*

Lee et al. (2017)

—0.03704

)129%6 Lee and Choi (2022)

)*1.2141

Lee and Choi (2019)

———(SDInax = 1089 trees/ha)

100 Lee and Choi (2020)

%Stocking =

10000

Note : D: Diameter (cm) at breast height above 1.2 m from the ground; H : Tree height (m); Hq :

Dominant height (m);

e: Base of natural logarithm; A,: The base age at 40 years; A : Stand age (year); TPH : Number of Trees (trees/ha);
D, : Quadratic mean diameter (cm); SDlu.: Maximum stand density index (trees/ha at 25 cm of D).
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Figure 1. Individual mean tree growth and mean annual increment (MAI) of DBH and height.
The year of thinning by plot is marked with the arrow.
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Figure 2. Height-DBH allometric curves with observations of
this study. A nonlinear model was fitted to all observations
and presented with the equation and the coefficient of
determination. Regression lines by measurement year were
fitted to observations for each stand age.
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Figure 3. Individual mean tree growth and mean annual increment (MAI) of DBH and height.
The year of thinning by plot is marked with the arrow.
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Figure 4. Stand growth and mean annual increment (MAI) of basal area and volume.
The year of thinning by plot is marked with the arrow.
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Figure S. Trajectory of dominant height growth over age with
site index curves at a base age of 40 years developed by Lee
and Choi (2022).
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Figure 7. Histogram of diameter distribution by stand age at each of measurement year in Korean white pine plantations.
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