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Abstract: This study estimated the site index of Robinia pseudoacacia forests and examined differences in growth
between artificial and natural regeneration forests. The site index of R. pseudoacacia forests was derived using the
Schumacher model, and ranged from 8 to 16. A t-test was performed to assess differences in the mean site index
between artificial and natural regeneration forests. The results showed that the mean site index was 13.3 for artificial
regeneration forests and 12.7 for natural regeneration forests (P < 0.05). To estimate the stand volume of R.
pseudoacacia forests, three model -including the Chapman-Richards model- were applied. Based on the fitness index
and residual analysis, the Weibull model was identified as the most appropriate model. The stand volume estimated
using the Weibull model was divided by stand age to calculate the mean annual increment (MAI). The peak MAI
was 4.481 m*ha/yr at stand age 32. To evaluate differences in MAI between the two regeneration types, a t-test was
conducted after fixing the site index to a single value. When the site index was set to 12, the MAI did not differ
significantly between artificial and natural regeneration forests. These findings provide a scientific basis for
silvicultural planning and management strategies in R. pseudoacacia forests.

Key words: artificial regeneration, mean annual increment (MAI), natural regeneration, Robinia pseudoacacia, site iindex,
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Table 1. General characteristics of sample plots by regeneration types in Robinia pseudoacacia forests

Regeneration types No. of plots Stand age Mean DBH (cm) | Mean height (m) |No. of trees (trees/ha)
I 30 18.6 12.6 1,003
Artificial 240 12—48 7.7—36.4 46—21.0 225— 2,325

o 31 18.9 12.6 961
Natural 323 15— 52 7.9-30.3 6.2—19.2 150 — 2,400

*Artificial regeneration forests, **Natural regeneration forests
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Figure 1. Curve form of dominant trees height and residuals diagram according to site index equation in Robinia pseudoacacia

forests.

Table 2. T-test procedure table of site index in Robinia pseudoacacia forests

Regeneration types Sample Mean site index SE T-value Prob. >[T|
Artificial 240 133 0.1836
2.7010 0.0071
Natural 323 12.7 0.1290
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Figure 2. Site index classification curve by regeneration types in Robinia pseudoacacia forests.
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Table 3. The growth estimation equations for standing trees in Robinia pseudoacacia forests.

Regeneration Mean MAI
types Sample (m*/ha) SE T-value Prob. >|T|
Artificial 69 3.839 0.1714
0.5643 0.5733
Natural 101 3.700 0.6642
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Figure 3. Residual diagrams
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of stand volume estimation equation in Robinia pseudoacacia forests.
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Table 4. T-test result of mean annual increment by fixing the site index

Parameters
Equations FI bias SEE
a b c

C-R model 179.834446  0.127115 13.769333 0.2444 0.1387 58.6525

Y=a(l—e ")
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—bage" 167.137793 0.000031 3.183842 0.2453 0.0495 58.6156

Y=a(l—e "")

Monomolecular model

213.942437 2.205134 0.057506 0.2395 -0.0007 58.8410
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Figure 5. Mean annual increment curve between artificial and
natural regeneration in Robinia pseudoacacia forests.
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