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Abstract: In this study, growth changes of the diameter at breast height (DBH), height, basal area, volume, and
biomass of Korean white pine (Pinus koraiensis Siebold & Zucc.) on a plantation were examined via long-term
monitoring. In addition, this study was performed to provide the basic data for timber production in line with DBH
class by comparing the growth of the relative DBH size. Growth characteristics according to DBH class were analyzed
by categorizing trees into five classes based on sorted DBH rankings: class I (1%—-20%; upper 20%), class II (21%—
40%), class III (41%—60%), class IV (61%—-80%), class V (81%—-100%; lower 20%). A total class (0%—100%) was
also used. Total increment and mean annual increment (MAI) were calculated using data from nine measurements
taken over 39 years. Tree characteristics based on average values and stand characteristics based on unit area per
hectare were examined. According to the total increments of variables, the differences in DBH, basal area, volume,
and biomass among classes I-V increased over time, whereas the height difference did not continually increase.
According to MAI, the maximum DBH value was 0.92 cm-yr ' at age 23 in class I, whereas the maximum value
in all trees was 0.69 cm-yr ' at age 17. The maximum value of height MAI for class I was 0.52 m-yr' at age 23,
whereas that for all trees was 0.49 m-yr™' at age 20. In terms of basal area, volume, and biomass growth at tree-
and stand-level, the maximum MAI of class I and all trees was not observed during the measurement period.
Therefore, additional long-term monitoring data are required to determine the maximum MAI of the variables.
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Table 1. General description of the experimental sites in Korean white pine plantation.

. N . Site
*
Experiment  Location Plantation Tem[ierature Precipitation Age Altitude Aspect Slo‘?e Index
year O (mm) (year) (m) () (m)
1 Hillside 1972 11.4 48 420 N33°E 16 16
- ' 1,341.5
2 Hillside 1976 (6.3-17.4) 44 470 NI10°E 15 16

*Age is the stand age at the last measurement in 2020.
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Table 2. Summary statistics of the experimental plots for Korean white pine plantation.

Measu ' Tree-level Stand-level
rement : Residual Average  Average  Average Average  Average Basal .
year Experiment - trees DBH height  basal area  volume biomass area Volume  Biomass
(Age®) (N/ha) (cm) (m) (cm?) () (ke) (m/ha) (m*/ha)  (ton/ha)
1981 1 2760 3.1 2.6 9 0.0123 5.6 22 29.8 13.6
™ 2 2180 2.0 2.0 4 0.0114 2.6 0.7 222 52
1984 1 2732 53 3.9 28 0.0169 152 7.6 46.1 418
(10) 2 2172 5.0 3.4 23 0.0150 13.1 49 32.6 28.4
1988 1 2660 7.8 5.3 57 0.0280 31.3 153 74.4 84.3
(14) 2 2156 8.3 438 59 0.0258 32.8 12.8 55.6 70.9
1991 1 2420 10.1 7.0 94 0.0468 512 23.1 113.2 126.5
a7 2 2080 11.2 6.5 107 0.0466 59.2 22.3 96.9 123.8
1994 1 1616 13.2 9.9 150 0.0848 82.0 24.6 137.1 135.5
(20) 2 1624 13.5 9.2 150 0.0798 83.3 24.8 129.5 137.6
1997 1 1536 15.7 112 210 0.1289 116.1 327 197.9 181.5
(23) 2 1604 15.5 10.6 198 0.1154 110.6 32.2 185.1 180.0
2010 1 1200 20.0 15.0 330 0.2598 190.2 40.1 311.8 232.8
(36) 2 1416 19.8 13.1 324 0.2209 186.2 46.1 312.7 265.1
2015 1 1072 22.1 19.4 401 0.4008 236.0 43.4 429.7 255.8
(41) 2 1344 213 16.2 380 0.3126 218.7 51.4 420.2 295.7
2020° 1 708 243 20.1 499 0.5042 293.9 353 357.0 208.1
(46) 2 932 229 17.4 441 0.3872 257.5 41.1 360.8 239.9

a) Age is a mean age of experiment 1 and 2.

b) The first thinning was executed on November 1991, and thus the number of trees was decreased in 1994.
c¢) The second thinning was executed on November and December 2016, and thus the number of trees was decreased in 2020.
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Figure 1. Total growth change and mean annual increment (MAI) of tree DBH. The classes were categorized based on
sorted DBH in the descending order. Significant differences among the tree classes at the designated age are indicated
by different letters based on Duncan’s multiple range test (alpha=0.05).
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Figure 2. Total growth change and mean annual increment (MAI) of tree height. The classes were categorized based on
sorted DBH in the descending order. Significant differences among the tree classes at the designated age are indicated
by different letters based on Duncan’s multiple range test (alpha=0.05).
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Figure 3. Total growth change and mean annual increment (MAI) of tree basal area. The classes were categorized based
on sorted DBH in the descending order. Significant differences among the tree classes at the designated age are indicated
by different letters based on Duncan’s multiple range test (alpha=0.05).
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