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Abstract: The study aim was to investigate changes in the diameter, number of standing trees, stand volume per
ha and site index by the forest survey order, climate zone (northern temperate, central temperate, southern temperate,
and warm temperate regions), and altitude in 100 m intervals) by collecting samples of Robinia pseudoacacia from
the fifth, sixth, and seventh national forest survey datasets. The rotation cutting age, which is a standard used for
wood, was calculated. The changes were statistically analyzed by performing ANOVA and the Duncan multiple test.
Diameter growth naturally increased according to the forest survey order and was lowest in the southern temperate
region by climate zone and lowest at the 301-400 m altitude. The number of standing trees per ha did not change
according to the forest survey order and altitude, and the density was highest in the central temperate region and
lowest in the southern temperate region. The stand volume per ha increased according to the forest survey order, and
the climate zone was divided into two groups: (D northern temperate region and central temperate region, @ southern
temperate region and warm temperate region. The stand volume growth was highest at the 201-300 m point. Thesite
index showed results similar to the change pattern of the stand volume per ha. The growth curve, which can be seen
by the change in stand volume per ha, was estimated by applying theWeibull formula, and the stand volume per ha
was estimated to reach approximately 200 m’/ha at 50—60 years. The rotation of the highest production in volume,
which is the standard for using trees as wood rather than honey sources, was calculated to be 34 years.

Key words: altitude, climate zone, growth change, growth curve, national forest inventory, Robinia pseudoacacia,
rotation cutting age
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2014; Samreth et al., 2012; Shin et al., 2005; Son et al., 2006).
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Table 1. General characteristic of Robinia pseudoacacia sample plots.
Growth factors . o . .
Species No. of plots Altitute (m) Slope (°) Location locality (m)
o . 204 24 319
Robinia pseudoacacia 116 —_— —
35-770 5-51 15-1,110
Mean
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Table 2. ANOVA procedure table between DBH growth and forest survey order, climate zone, altitude.
Source DF SS F-value Pr. > F R? ()%
Variables 12 5,930.3
28.38 0.0001 0.5041 21.7891
Error 335 5.833.8

(note) DF: degree of freedom, SS: sum of square due to error, CV: coefficient of variation.
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Table 3. Duncan test grouping for environmental variables affecting DBH growth.

Survey Mean DBH Signiﬁ'cant Climate Mean DBH Signiﬁf:ant Altitude Mean DBH Signiﬁ?ant
order grouping zone grouping (m) grouping
5t 13.86 A NT 20.03 A >100 m 19.41 A
6" 20.52 B CT 19.60 A 101-200 m 19.40 A
7t 23.08 C WT 18.86 A 201-300 m 18.67 A
- - - ST 16.90 B 301-400 m 15.46 B

(note) NT: northern temperate zone, CT: central temperate zone, ST: southern temperate zone, WT: warm temperate zone.

Table 4. ANOVA procedure table between tree numbers per ha and forest survey order, climate zone, altitude.

Source DF SS F-value Pr. > F R? Ccv
Variables 12 7,705,959.1
475 0.001 0.1455 35.4584
Error 335 45,258,410.9

(note) DF: degree of freedom, SS: sum of square due to error, CV: coefficient of variation.

Table S. Duncan test grouping for environmental variables affecting standing tree numbers per ha.

Survey Mean tree  Significant Climate Mean tree  Significant Altitude Mean tree  Significant
order no./ha grouping zone no./ha grouping (m) no./ha grouping
5t 1,059.8 A CT 1,111.2 A 201-300 m 1,133.7 A
7t 1,031.4 A WT 1,081.3 AB 301-400 m 1,068.8 A
6" 1,018.6 A NT 976.5 B 101-200 m 1,033.2 A
- - - ST 832.1 C >100 m 956.1 A

(note) NT: northern temperate zone, CT: central temperate zone, ST: southern temperate zone, WT: warm temperate zone.
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Table 6. ANOVA procedure table between stand volume per ha and forest survey order, climate zone, altitude.
Source DF SS F-value Pr. > F R? (0\%
Variables 12 417,726.1
11.15 0.0001 0.2854 40.4445
Error 335 1,045,829.5
(note) DF: degree of freedom, SS: sum of square due to error, CV: coefficient of variation.
Table 7. Duncan test grouping for environmental variables affecting stand volume per ha.
Survey Stand Significant Climate Stand Significant Altitude Stand Significant
order volume/ha grouping zone volume/ha grouping (m) volume/ha  grouping
7th 163.3 A NT 156.1 A 201-300m 166.4 A
6th 141.7 B CT 148.9 A 101-200m 138.0 B
Sth 109.5 C ST 116.1 B 301-400m 120.0 B
- - - WT 102.9 B >100m 118.0 B

(note) NT: northern temperate zone, CT: central temperate zone, ST: southern temperate zone, WT: warm temperate zone.

Table 8. ANOVA procedure table between site index and forest survey order, climate zone, altitude.

Source DF SS F-value Pr. > F R? Ccv
Variables 12 1,534.9
29.66 0.0001 0.5152 15.9614
Error 335 1,444.6

(note) DF: degree of freedom, SS: sum of square due to error, CV: coefficient of variation.
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Table 9. Duncan test grouping for environmental variables affecting site index.

Survey Mean site  Significant Climate Mean site  Significant Altitude Mean site  Significant
order index grouping zone index grouping (m) index grouping
7" 15.5 A NT 13.5 A 201-300 m 13.8 A
6" 12.6 B CT 132 A 101-200 m 13.1 AB
s* 10.9 C WT 12.4 B 301-400 m 12.5 B
- - - ST 124 B >100 m 12.1 B

(note) NT: northern temperate zone, CT: central temperate
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ST: southern temperate zone, WT: warm temperate zone.

A3 vebge 9)a 2 S5 ol 2o '
= AF AR Ae7E Sl AeR EAE9)
Tk OPZRAILT AFA] 9] itold 2= sl 201~ 300 m T155
oM A AF=7t 7w, o] Tl s 101~200 m
AN E R¢RG= Aot 7F ZJo|2 Ho|x| Attt 1
L} 100 m o|3}2} 301~400 m 1E|AQ] |94
201~300 m Z155-2] A Aok ek Tl o]l Aol S

o]

Kol Zo& yepytt
2. OIJIAILIR ROl Mzl =M 9l W[y =&

1) hatd A= 24

Qo] o Agolztel 11, FuA A, Fagkdz U
AL AFANAES AS- =F )0l w2t BHE 109 o]

3}o] o\ d A ek current annual increment, CAI)o| =-T) 3
o o]& uj 7HXE ‘§H7)°, AHFA A (mean annual

= Tr o
increment, MAT)o] =t &of o|& o] 7HX& ‘AH7], 1
231 71 0] F 8 wHy| R FESIL Qe 183 o] & ¢
ol ket shube] Heo s AZsl B S-S H|AED]

=9 A Zosto] sigmoid curve 2Rl FETHAvery,
1967; Clutter et al., 1983; Kim, 1992).

SPMAIR QEO] QAR FAL £EF v,
60 o]l Al AAYFFL 2o 200 m/ha o]
Aoz Yo H[Figure 1(a)], o= 22 9

ES|

=

o
[e]
f

200.0
Residuals
150.0
100.0
50.0
0.0

0
-50.0 Standage

-100.0
-150.0

-200.0

(b) Residual distribution of estimated volume

Figure 1. Volume growth curve and residual distribution using Weibull formula in Robinia pseudoacacia stand.
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