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Abstract: We conducted this study to derive the site index, which is a criterion for the planting of Robinia pseudoacacia,
a honey plant, and to investigate the diameter distribution change by derived site index. We applied the
Chapman-Richards equation model to estimate the site index of the Robinia pseudoacacia stand. The site index was
distributed within the range of 16-22 when the base age was 30 years. The fitness index of the site index estimation
model was low, but we judged that there was no problem in the application because the residual distribution of the
equation had not shifted to one side. We used the Weibull diameter distribution function to determine the diameter
distribution of the Robinia pseudoacacia stand by site index. We used the mean diameter and the dominant tree height
as independent variables to present the diameter distribution, and our analysis procedure was to estimate and recover
the parameters of the Weibull diameter distribution function. We used the mean diameter and the dominant tree height
of the Robinia pseudoacacia stand to show distribution by diameter class, and the fitness index for dbh distribution
estimation was about 80.5%. As a result of schematizing the diameter distribution by site indices as a 30-year-old,
we found that the higher the site index, the more the curve of the diameter distribution moved to the right. This suggests
that if the plantation were to be established in a high site index stand, considering the suitable trees on the site, the
growth of Robinia pseudoacacia would become active, and not only the production of wood but also the production
of honey would increase. We therefore anticipate that the site index classification table and curve of this Robinia
pseudoacacia stand will become the standard for decision making in the plantation and management of this tree.
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Table 1. Characteristic of growth factors in Robinia pseudoacacia stand.

Growth factors

Stand density

No. of plots Age (year) (trees/ha) DBH (cm) Height (m)
Species
.. . 27 1,082 15.9 13.8
Robinia pseudoacacia 169 S—F1 31T = 1. 150 T7-306 55308
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Table 2. Parameters and statistic of site index equation in Robinia pseudoacacia stand.
Parameters .
Model Fitness index Bias
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Table 3. Distribution range of site index and dominant height in Robinia pseudoacacia stand.

Variable No. of plots Mean Maximum Minimum Standard deviation
Site index 169 19.32 28.50 10.54 3.54
Dominant tree height (m) 18.08 27.80 6.90 4.13

(Note) Base age: 30 years
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Table 4. Dominant height by stand age and site index in Robinia
pseudoacacia stand.

Site index and dominant height

Stand age
(years) 16 18 20 22
10 9.6 10.8 12.0 13.2
15 12.0 13.5 15.0 16.5
20 13.7 15.4 17.1 18.9
25 15.0 16.9 18.8 20.6
30 16.0 18.0 20.0 22.0
35 16.7 18.8 20.9 23.0
40 17.3 19.5 21.7 23.8
45 17.8 20.0 222 24.4
50 18.1 20.4 22.6 24.9
55 18.4 20.7 23.0 253
60 18.6 20.9 232 255
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Figure 2. Site index curve in Robinia pseudoacacia stand.

Table 5. Range of estimated Weibull function parameters.

Parameter a b c
Max. 0.1719 2.1910 283.5287
Min. 5.36x10° 0.6252 0.7854
Mean 0.0078 1.2766 39.7858
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5% significance level.

A1 A2Z (2022)

2) Weibullgt B EH-l(recovery)ol] o|7h 273 #29]
=4

URbH 0 7 FALE = YEEAQ] HAAAT SAE 4=
o]l O3t 242 (Dyin), X HA7E (D) R FLTHH A
HFHAHBAW) FH4E 8 A3} Table 73+ Skt
Table 7oA X273 2 FudHAFEHA} F744]0]
a7 FAA Hop digo] 22 o= YElh

7k Ao sl A G Al S2are] LA
ozl A7) A& o]&sto] =A% HAF T (F
2R A E FAHHE FEHEA PR it
FaHHHFEFR oA A3 AT TeF g o
ofaf Tt Fazo] thgt Weibull =2 B85 5
g, E8kott HEH o A2 Far Ao FHEEe}t
AR 2tolE F-o)E 5%olA e A, of7HA]
U AR 122 & 80.5%7F K-S AA ] dAS 5
Sh= Ao 2 U'HEth Figure 4= 919 AR HE F34]0|
sl AA| ezt HaEato] ojaf A HERaE
£ AR AL - AAIGE Ao, okt o5t GAE A
Aw A4 AAHEEE 2 A7 USS L = %S
o, AAEEL] Fofgto] ASA] 14.55 eme} 0.3 cm F=
Zfo]E Holk 1426 cm@l Ao & UEepyiTh

Table 7. Growth estimation equations for DBH distribution
recovery using growth factors(p and Hp).

Equations Fitness index
D, =—4.1652+0.5804 D+ 37f]i33 0.5713
D, . =2.6165+0.7715 D+0.6692 H,, 0.7287
BAg, =—42.3645+0.2639(D%, — D2.) 0.7380

No. of fitted plots/

No. of total plots Fitness index

Stand

Robinia pseudoacacia 164/169 0.9704

250
Stand density

(trees/ha) mm Measured dbh distribution
150 = Estimated dbh distribution
100

50

10 14 18 22 26 30 34 38 42 46 50 54
DBH class (cm)

2 6

Figure 3. An example of the comparison between measured
diameter distributions and estimated diameter distributions by
estimation of Weibull dbh distribution.

(Note) Dpin; Minimum stand dbh, Dp.y; Maximum stand dbh,
BAyg; Standard deviation of stand basal area, D; Mean dbh,
Hp; Dominant height

250

Stand density
(trees/ha)

B Mesuread dbh distribution
150
Recovered dbh distribution

100

50 II
0 I L

2 10 14 18 22 26 30 34 38 42 46 50 54
DBH class (cm)

Figure 4. An example of the comparison between measured
diameter distributions and recovered diameter distributions by
recovery of Weibull dbh distribution.
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Figure 5. DBH distribution by site index in Robinia pseudoacacia
stand.
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