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A Study on Thinning Planning of Pinus koraiensis Stand( | )
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ABSTRACT

Pinus koraiensis is one of the major speciese which have been recently planted for ten
years and consists of 31% of total plantation. Presently young stand less than 30 years
consists of 87% of total forest, but tending thinning of it is hardly carried out and the
desirable direction for the thinning is not established yet.
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The objective of the study is to introduce the optimum thinning plan and thinning
method through the long-run experiment of tending thinning for the Pinus koraiensis stand.
The experiments carry out to interprete its growth model on the subject of two thinning
experimental plots and yield table of Pinus koraiensis. As the basic step for understanding the
thinning process, a theoretical growth model which is suitable to express the growth process
is required. For that purpose, three growth functions (Mitscherlich, 4 parameter Richards, 3
parameter Richards) are applied to the diameter growth of the sample trees which are
taken in the two plots. The results show that 3 parameter Richards is the most
suitable. It is also verified that the diameter growth, the height growth, and the
decrease in the number of stocks can be estimated by this function. To estimate the
growth change of single tree, growth model including parameter h which is related to
the occupation area of single tree are introduced. The parameter h can be estimated by
using the data of the diameter growth obtained from the established experimental plots.
Therefore, if both verification and modification of the usefulness of the model suggested
is made, equations which tell about the thinning effects could be drived by estimating
the growth process of single tree in advance.

Key words : Pinus koraiensis stand, thinning planning, growth equations, growth model.
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Fig.1. Transition of reforestation accomplishment of Pinus koraiensis.
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Table 1. Establishment status of thinning experimental plots of Pinus koraiensis stand.
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Plots |Blocks Tree
NO.I) D.B.H. height Vo}.
(cm) (m) (m)

No.!

)| No.” |D.B.H.
/ha | (cm)
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(m)

Vol.
(m')

Tree
height
(m)

D.B.H.
(cm)

Vol.
(m)

Cutt-
ing
ratio

(%)

= Q W >

112 1 10.65| 8.29 | 5.40| 36 | 900 | 13.76 | 9.44
111 | 11.06 | 8.20 | 5.88 | 48 |1,200| 13.66 | 9.38
106 | 11.10| 8.00 | 5.44| 60 {1,500 13.65 | 9.04
100 | 10.98 | 8.15 |4.97|100(2,500| 10.98 | 8.15

2.82
3.76
4.43
4.97

76
63
46

9.17 | 7.74
9.07 | 7.30
7.77 | 6.63

2.58
2.12
1.01

68
57
43

H O QW

109 | 10.63 | 8.40 | 5.24 | 48 |1,200] 12.98 | 9.67
105 [11.11] 8.51 | 5.55| 60 |1,500|12.98 | 9.34
121 111.14| 8.54 16.27} 72 |1,800|12.40 | 9.26
111 | 11.27| 8.49 | 5.99|1112,775| 11.27 | 8.49

3.34
4.17
4.50
5.99

61
45
49

8.79 | 7.41
8.62 | 741
9.30 | 7.48

1.90
1.38
1.77

56
43
40

1) : Number of tree in each block
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Table 2. The parameters for 3 growth equations of sample trees.

Sample No. Al A20 B25 B29 B9 Cl1 C2 C58 | Mean
Tree age(year) 17 18 18 17 18 17 17 18 175
D.B.H.(cm) | 11.60 | 17.66 | 20.34 | 16.76 | 14.58 | 14.60 | 13.78 | 21.54 |16.358
AY | 21.068 |112.974 | 53.915 | 93.157 | 25.079 | 34.513 | 35.222 |444.054|102.498

Mit." | 57 | 1.0895 | 1.0169 | 1.0467 | 1.0133 | 1.0775 | 1.0514 | 1.0524 | 1.0058 | 1.044
k% 10.05383]0.010520.02972 | 0.01273 | 0.05328 | 0.03690 | 0.03366 | 0.00319 | 0.0298

MSD® | 0.436 | 0.585 | 0.649 | 0.298 | 0.506 | 0.484 | 0.455 | 0.719 | 0.516

PE | 0.338 | 0.308 | 0.260 | 0.084 | 0.289 | 0.267 | 0.269 | 0.309 | 0.266

A | 12.325]19.922 | 22.092 | 20.444 | 14.994 | 16.025 | 15.649 | 24.852 | 18.288

o b 10.0164 | 0.00996 | 0.00072| 0.0286 | 0.00285|0.00856 | 0.00707:| 0.0084 | 0.0101
et k ]0.23802/0.187390.20852 | 0.16869 | 0.23093 | 0.22057 | 0.20719 | 0.19383 | 0.2069
m" |0.99646|0.99782 | 0.99984 | 0.99228 | 0.99936 | 0.99806 | 0.99837 | 0.99828 | 0.9976

MSD | 0.192 | 0.449 | 0.265 | 0.257 | 0.255 | 0.147 | 0.158 | 0.164 | 0.236

PE | 0.066 | 0.181 | 0.043 | 0.063 | 0.074 | 0.025 | 0.033 | 0.016 | 0.062

A 12,517 22.827 | 24.015 | 27.038 | 15.931 | 17.368 | 16.323 | 27.412 | 20.429

Rich.2” | g |0.2056 | 0.1242 | 0.1514 | 0.0832 | 0.1734 | 0.1598 | 0.1656 |0.14153 0.1506
m | 0.6890 | 0.5954 | 0.6227 | 0.4139 | 0.6178 | 0.6066 |0.63723|0.66833 | 0.6064

MSD | 0.159 | 0.399 | 0.239 | 0.179 | 0.256 | 0.199 | 0.143 | 0.182 | 0.219

PE | 0.045 | 0.144 | 0.035 | 0.031 | 0.074 | 0.045 | 0.027 | 0.036 | 0.054

1) Mit. : Mitscherlich equation

2) Rich.1 : Richards equation with 4 parameters
3) Rich.2 : Richards equation with 3 parameters

4) A : asymptotic upper limit diameter

5) b : time adjustment parameter
6) k : growth rate parameter

7) m : curve regulation parameter
8) MSD : mean standard deviation
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Table 8. The parameter of diameter growth in yield table of Pinus koraiensis by Richards

equation.
Ind
Clase naex Index 16 Index 14 Index 12
AV 61.535 58.947 53.323.
Mean K’ 0.01974 0.01889 0.01957
diameter m’ 0.23052 0.23891 0.25553
MSD? 0.571 0.3804 0.2967
49.715 45.249 40.864
DOTi“ant k 0.02888 0.02939 0.03100
ree
diameter m 0.26842 0.02855 0.31407
MSD 0.105 0.058 0.0797
36.645 34.021 929.512
Intferior k 0.03609 0.03368 0.03448
ree
diameter m 0.05246 0.50624 0.05109
MSD 0.103 0.083 0.0720
1) A : asymptotic upper limit diameter
2) k : growth rate parameter
3) m: curve regulation parameter
4) MSD : mean standard deviation
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