Yo &} 20(2) : 69-80. 2001
J. Kor. For. En. 20(2) : 69-80. 2001

ZzuAY dgd4 2PA9 719 A7 F47
0|3 ?. 7% AsA . AR

Estimation of thinning period of Larix kaemferi Carr.
plantation in the central part of Korea'
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ABSTRACT

Larix kaemferi Carr. is one of main timber species in Korea that could be found in
plantations and growing stands on all over the country. The proper practice of thinning is
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one of very important techiques in silviculture, which greatly affects the quality and size of
timber produced. Proper thinning period is considered to be important for maintaining
stand growth before competition initiated. To investigate suitable thinning period, this study
investigates the volume and radial growths of Larix kaemferi plantation in Mt. Worak located
in the central part of Korea.

The main findings and conclusions obtained from this study were as follow ;

(1) The tree height curve equation for Larix kaemferi in Mt. Worak was calculated H=
425783 +0.80024D(H=Tree height, D=DBH).

(2) To estimate tree volume for Larix kaemferi by DBH and tree height or only by DBH,
regression equations were calculated as V =0.00147 — 0.002095D — 0.000211H + 0.00015D - H+
0.000744D% 4 0.0000076H*(V=Volume(nr), H=Tree height(m), D=DBH(cm)), V=0.0000794—
0.000512D +0.000826D".

(3) The criteria of estimating thinning time of Larix kaemferi are the age when maximum
tree height-MAI(mean annual increment) obtained and the age when annual DBH increments
of dead trees decrease to below average.

(4) The age of maximum tree height MAI was not significantly correlated with stocking.
Therefore, it can not be used as a criterion for estimating thinning time of Larix kaemferi.

(5) The estimated thinning time equation of Larix kaemferi was obtained by regression
analysis of the disk section collected from dead trees. The obtained equation is Y=0.2825+
0.01752X(Y=Desirable thinning age, X=the sum total of nearest 4-trees interval(cm)).

(6) General estimated thinning age of Larix kaemferi, which planted 3,086 stocks/ha, is
concluded as 12 to 14 year.

Keywords : Larix kaemferi, thinning, thinning period, volume
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Fig. 1. The map of sampling plots in Mt.
Worak (Experimental Forest of College of
Agriculture, Chungbuk National University).
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Table 2. The coefficient of determination(Rz), t-value, and p-value for the regression
equations for estimating the height of Larix kaemferi with DBH.

Equation" R* t-value p-value
H=aD® 0.772 0.399%++ 0.0000
H=a+b/D* 0.634 -6.710%** 0.0000
H=D*/(a+bD)* 0.728 8.343%** 0.0000
H=a+blogD 0.795 10.057+** 0.0000
H=a+bD +cD* 0.795 10.056*** 0.0000
H=a+bD 0.817 10.776*** 0.0000

! H=Tree height(m), D=DBH(cm)
* p<0.05, ** p<0.01, *** p<0.001
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Table 3. The summary of environmental factors in sampling plot.

Plot no.
Classification 1 2 3 4 5 6 7 8 9 10
Topography L L M M L M M L U U
Slope( °) 20 20 18 23 15 25 22 8 27 25
Soil texture L L L L SL SL L L L L
Soil pH 6.0 6.0 6.0 5.7 6.0 5.7 5.7 6.0 6.0 6.0

* Topography : L ; Lower slope, M ; Middle slope, U ; Upper slope

Soil texture : L ; Loam, SL ; Sandy loam
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The coefficient of determination(R’), t-value, and p-value for the regression

equations estimating the volume of Larix kaemferi with DBH and/or tree height(HG).

Equation R* t-value (DBH) t-value (HG)
(2) 0.991 15.984*** 2.781*
(3) 0.986 34.875%**

(4) 0.984 15.711%+ 1.077
(5) 0.983 26.133**

* p<0.05, ** p<0.01, *** p<0.001
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Fig. 2. Annual increments at breast height
(18 dead trees).
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Fig. 3. The percentage of dead trees by
the dead age.
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Fig. 4 The age of maximum MAI of tree
height and DBH in live trees.
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Fig. 5. The age when annual DBH increments
decrease to below the average and the dead
age in dead trees.
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The stocking, gross volume of live stocks, average age of maximum

treecheight MAI(live trees), and average age decreasing below average DBH

increment(dead trees).

Plot No. living| No. dead | Gross volume |A: for max | 2ge decreasin
o Stand age mw trees (m'/001ha) v:f@ MAI bel ow mean lﬁ{
1 20 17 9 262 135 120
2 23 2 5 447 115 120
3 3 25 6 393 139 130
4 3 26 6 3.89 125 110
5 23 21 8 452 15 120
6 24 12 6 3.02 123 120
7 % 18 6 344 125 140
8 23 16 7 449 125 138
9 30 6% 2 427 135 16.0
10 30 15 4 476 13.0 16.0

* including 1 Cornus controversa Hemsl.(0.0289n)
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Table 5. Estimated thining age of Larix keemferi and gross interval among the nearest 4-trees.

no. age decreasing below |  Gross no. Maximum MAI |  Gross
mean increment interval(cm) age interval{cm)

0326D 13 730 0301L 13.5 930

0327D 12 660 0302L 13.0 960

0329D 13 782 0311L 15.0 725

0330D 13 720 0313L 14.5 803

0331D 13 710 0803L 12.5 965

0615D 12 665 0807L 135 885

0719D 14 840 0813L 115 740

0816D 14 815 0905L 135 982

0817D 14 645 1013L 145 965

0819D 14 730

0821D 13 690

0822D 14 710

0916D 16 860

1017D 16 850
Table 6. The estimated equation of regression, correlation coefficient(r), determination
coefficient(R%), t-value, and p-value.

r R°  tvalue for slope  regression equation

All plots 0739 0546 3797 Y=4524(B+0.0122Z7X
Excepting, plot 8 0908 085 5.7420* Y=028%5 +0.01752X
Plus 1 year to estimated thining age of plot 8 | 0921 0847 8164 Y=1.90411 +0.88356X
Treeheigt max. MAI age of live stocks om  — 02075 —_

* p<0.06, * p<Q.01, ™ p<0.001
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Table 7. The comparison of estimated thinning age with high stocking(plot 3) and low

stocking(plot 8).

Plot* plot 3 plot 8
No. of live trees 25 16
No. of dead trees 6 7
Stock volume(n') 3.93228 4.49045
13 14
12 14
Age to down average 14 14
increment of dead trees 13 13
13 14
13 _**
Average age (Estimated thinning age) 13.0 13.8

* size of 1 plot = 10m X 10m (0.01ha)

** 2 dead trees’ cross section were not able to measure
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