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Abstract: This study was conducted to assess the diameter growth patterns of Quercus mongolica and Quercus
variabilis dominant species in natural deciduous forests in Korea. The diameter growth data were collected from
83 destructively sample trees for stem analysis in Gangwon-Do region. The relationship between diameter
growth and 14 tree measurements was also analyzed. The average diameter growth rate of dominant trees for
both species increased until ages of 15-20 years, and exhibited generally constant trend for subsequent ages. The
diameter growth rate of both species ranged from 0.09-0.83 cm/yr across the all ages. Average annual diameter
growth for last 5 measurement years was 0.28 cm/yr for Quercus mongolica and 0.27cm/yr for Quercus
variabilis. The observed growth rate decreased with decreasing crown class. The difference between diameter
growth rates for different crown classes was only statistically significant (p<0.0001) for Quercus mongolica.
Pearson correlation coefficient between the diameter growth rate decreased with relative diameter (r=0.64),
relative height (r=0.61), exposed crown area (r=0.58) and total crown area (r=0.56) for Quercus mongolica. For
Quercus variabilis, Pearson correlation coefficient decreased with dbh (r=0.57), crown width (1=0.55), age
(r=0.39), competition index (r=-0.39), and height (r=0.35).

Key words : Natural deciduous forest, Diameter growth rate, Tree measurements, Correlation coefficient, Quercus mon-
golica, Quercus variabilis
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Table 1. Tree variables used in the study and their formulas.

Tree variable Formula
Live crown ratio (LCR) (HT-HBYHT
Total crown area (TCA) n/4(ab+betcd+da)
Exposed crown area (ECA) n/4(a'b+b'c'+c'd+d'a")

Percent exposed crown area (Y%ECA) (ECA/TCA)X 100

Relative diameter (RD) DD
Relative height (RH) HT/H

n
Competition index (CT) [Z Dj] D,

j=1

HT: Total height(m), HB: Clear length(m), a,b,c,d: Total crown
radius to cardinal direction(m), a',b',c’,d": Exposed crown radius to
cardinal direction(m), ECA: Exposed crown area(m?), TCA: Total
crown area(m?), D: Dbh(cm), D : Average Dbh of dominant and
co-dominant trees on main plot(cm), [ : average total height of
dominant and co-dominant trees on main plot(m), D;: Dbh of sub-
ject tree(cm), D2 Dbhs of competitors(cm).
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Table 2. Site and stand structural characteristics for study areas.
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Plot Topography Stand
0
l Elevation Plotradius ~ Dominant species’ Canopy Dbh’ Basal area

NUmbSr Aspect Slope (m) (m) %) (cm) )
A-1 NW 18 485 8.6 m (68) 13 (9-22) 10
A-2 NW 22 490 7.2 m (53) 13 (8-21) 13
A-3 NW 10 520 8.8 m (80) 13 (6-26) 14
A-4 NwW 32 390 10.7 v (39) 19 (15-26) 10
A-5 NwW 5 385 16.0 m(55) 25(13-37) 6
A-6 NW 21 410 152 m(72) 33 (15-50) 18
A-7 SW 28 390 9.9 m (81) 20 (14-27) 13
A-8 NW 20 450 11.2 m(97) 20 (16-31) 22
B-1 SE 23 415 8.4 v(52) 16 (9-26) 20
B-2 NE 15 640 8.5 m (34) 13 (7-29) 29
B-3 SE 17 610 11.0 v(97) 23 (10-40) 38
B-4 SE 15 515 8.0 v(92) 22 (14-30) 22
B-5 SE 10 605 52 v (88) 14 (9-19) 27
B-6 SE 25 440 6.0 v (90) 18 (14-22) 23
B-7 NW 9 305 5.0 m (59) 11 (7-16) 22

'A: Research forest in Kangwon National University, B: Forest eco-observation area in Yangyang.

*m: Quercus mongolica, v: Quercus variabilis.
3Dbh for intermediate, codominant and dominant trees.
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Table 3. Attributes of subject trees in subplots.
Species No. of trees  Statistics AGE DBH HT HW HB CL Ccw
Min 21 5.8 5.0 2.8 1.4 0.8 1.1
i 23 Mean 37 13.2 12.2 10.2 7.4 48 3.2
Quercus mongolica Max 53 24.6 19.2 15.8 13.1 9.9 5.8
CV(%) 30 36 31 34 38 46 41
Min 15 6.6 6.1 22 2.0 0.7 0.6
Ouercus variabilis 40 Mean 40 16.0 12.1 9.8 7.2 49 3.4
Max 70 348 17.0 15.7 13.1 8.9 8.0
CV(%) 36 42 24 30 37 36 44

AGE: Tree age, DBH: Diameter at breast height(cm), HT: Total height(m), HW: Height to widest crown width(m), HB: Clear length(m),
CL: Crown length(m), CW: Crown width(m), CV(%): Coeflicient of Variance.
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Figure 3. Diameter growth trend over age for dominant trees.
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Table 4. Annual diameter increment for the last 5 measurement years by crown class for each species.

Quercus mongolica

Quercus variabilis

Crown class'

No. of ADBH 2 No. of ADBH 2
P-value P-value
trees (cm/yr) trees (cm/yr)
D 19 0.40* = 0.17 18 031" + 0.12
CD 5 0.25° + 0.13 < 11 027" £ 0.19
0.0001 0.1706
I 10 0.22° + 0.08 5 0.24* = 0.12 70
S 9 0.12° £ 0.07 6 0.17* = 0.08
Total 43 0.28 £ 0.17 40 0.27 + 0.14

'D: Dominant tree, CD: Co-dominant tree, I: Intermediate tree, S: Suppressed tree.
*P-value is for ANOVA. Letter a and b are used to designate statistically significant differences among crown class; tested using Duncan

comparison(c=0.05).
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