TEBRMEEE Noo 34, p. 21~3001977) ()] 21

H2LHELTF ®ae £EHD BEEERN MEH mxEt

Productivity and Density Control of Stands of Japanese Larch*!

Sang Kyu Ma*?

Japanese larch(Laric leptolepis) is one of main timber species in Korea that could find much
plantation and growing stands on all over the country. It is thought to be in meaningful that a
guiding diagram for density control of Japanese larch stands is made to estimate easily the density
conditions in the quantitaive, ecological and economic viewpoint.

Sample plots for this study are selected from the stands that have not been thinned in recent
years, and mean height, mean diameter, dominant height, tree numbers per hectare and stem
volume ol mean tree are calculated from the each sample plots among total 165 plots

In this study, especially, the theory of slenderness of mean tree are applied, that have been
identified through the results of the spacing trial.

Relative growth characteristics of this species are calculated from the general logistic curve and
its formula is Y=ax®.

Relatwion between the measured items are found out as follows:

1. Relation between the mean height and tree numbers per hectare by slender class is showing
the high correlation as table 1 and fig. 2, and between mean diameter and tree numbers per
hectare is also high correlation as table 1 and fig. 3.

2. The stem volume can be correctly estimated from height in case that slender class may be
known, as showing in table 3 and fig. 4. '

3. The stem volume can be more correctly estimated from the relation with DH as formula,
Loge V=0.9569 Log.D’H—9.8431, and relation between stem volume of single treec or volume
per hectare and tree numbers per hectare are as following formulas:

Loge stem volume=9.5026—1, 6800 Log. tree numbers per hectare
Loge stem volume per hectare=9.4911—0.6784 Log. tree numbers per hectare.
Stem volume of mean tree, tree numbers per hectare and stem velume per hectare correspond to
the mean tree height are calculated to slender class as table 5,6,7. Through the above steps, the
diagram for density control of Japanese larch are produced as fig. 9. It is thought that this diagram

could be applied to control the density of Japanese larch stands.
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Table 1. Summary table of regression relation between mean height and density, mean

diameter and density to the slender class,

Slender class | Regressmn 1
$21.95 0. Height(H) and density(D) Loge D= 31 | 080 | 040 | 585 | 5337
10. 1567—1. 2784 LogeH (1. 6357, | f
L —0.9210)% i ! i
1.095>5>0. 895 | LogeD=9. 6988 —0. 9581 Log.H(—1.1365, 93 | 0.75 | 0.39 | 5.33 | 113.84
—0.7798)% : !
5<0.895 LogeD=10. 1471~1. 0291 Log.H(—1.2936, 41 ] 0.79 | 0.30 - 3.84 | 62.02
| —0.7646)% ! | 1
S>1.09 0. Diameter(Di) and deosity (D) LogeD== 31 ‘ 0.85 0.36 5.14 : 78.87
10.4026—1. 2885 Log.Di (—1.5857, |
—g912) 1 | |
1.095=5>0. 895 (LogeD=9, 7173~0. 9692LogeDi (—1. 1390, 93 ( 0.77 | 0.38 | 5.14 | 128.60
0.7994) %
$>0.895 Log.D=9.9172—1. 0265 LogeDi(~1. 2516, 41 0.83 | 0.27 | 3.46 | 85.19
—0.8013)# 1 {

*1 95 percent confidence interval of independant variable

*2 multiple correlation

*3 standard deviation

* coefficient to variability
*5 gyer all F test
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Table 2. Comparing of the tree numbers heciare be-

tween diameter class and height class est-

imated at case of slenderness 1.0

Hclghl Dlamcter ' Standard
LL[ i } ].)cnslty‘“ Den sity ; Ch:% l Density
fm 2.716 | 2,724 6em 2,635
g 2,272 | 2,213 5 2,139
10 1,794 1,786 n 1,782
2 1,507 1,493 12 1,487
i 1, 300 1,286 JE T 1, 260
i 1,145 1.1.-,( 6 1,000
8 1,022 1,008 13 966
20 924 910 20 879
22 343 830 22 791
24 776 763 24 7 16
e claculated flom formula in table 1
*2 cited from the yield table®
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Table 3. Stem volume can Le cstimated from height by slender class.
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Table 4. Estimation of volume per hectare from regression between volume and tree numbers per hectare.

~ Height

- Average
Case X C *2 R F
Class Height | Diameter ‘Volume/ halDensity/ha
6 15 5.4 5.4 19.0 2,724 0.7759; —3.1894 0.420 2.8
8 33 7.5 7.3 40.1 2,594 0. 0654 3.1778  0.064 0.1
10 17 9.9 9.3 72.2 2.280 —0. 0690 4.8129; 0.040 0.0
12 22 11.9 10.8 85.9 1.732 0. 3008 2.4066] 0.433 4.6
14 18 14.3 14.1 157.7 1,522 0.7326) —0.3095 0.783 25.4
16 22 15.9 16.7 163.6 1.035 0.3250] -0.6300] 0.825 42.5
18 16 17.6 17.3 189.0 1,009 0. 5523, 1.4216; 0.708 14. 1
20 14 19.9 20.3 220.3 718 0.7092 0. 7305 0.834 27.4
22 8 21.7 24.0 262.7 573 0. 6261 1.5939) 0.901 26.0

*1 coefficient of general logarithm of independent variable

*2 constant.

Table 5. Stem volume estimated from D?H relation
by slender class.

Slender
cass| 1o {11 | 10 | 09 | 08
Height i
6 | 0.0129] 0.0109 0.0091] 0.0074]0.0059
8 0.0295 0.0249| 0.0280] 0.0170. 0. 0091
10 0.0560 0.0473 0.0394] 0.0322| 0.0257
12 0.0944| 0.0799| 0.0666 0.0544] 0.0434
14 0.1468 0.1242 0.1035 0.08470.0676
16 0.2155 0.1824| 0.1520 0.1243 0. 0992
18 0.3022{ 0.2558 0.2132 0.17430.1391
20 0.4096 0.3462 0.2883 0.2357/0.1882
24 0.6901| 0.5843 0.4896 0.3979 0.3175

Table 6. Tree numbers per hectare estimated from
fig 3 to slender class.

Slender
cdass{ 1o | 11 | 1.0 | 0.9 |08

Height | | .
6 1,380 2,300 2,900 3,900, 5,300
8 1,050, 1,570 2,200, 3,000 4,000
10 850 1,300 1,800, 2,450, 3,250
12 720 1,080 1,500 2,020 2,700
14 6200 930 1,300 1,750 2,300
16 550  830] 1,140 1,550, 2,050
18 s00| 7400 1,020, 1,380 1,810
20 450  e60| 930 1,250/ 1,650
22 4100 610 840 1,150 1,500
24 380 570 780, 1,070 1,380

A V=KDHe} {RA %] BAEM ) #HED DGR 5
2o HEH MRk =& hal BEFEE Fig

Table 7. Volume per hectare calculated from multiple
the coefficient of table 5 by table 6 to
slender class,

Slender | o
cass| 12 |11 10 |09 | o8
Height }
6 17.80] 24.02 26.41] 29.01} 31.47
8 30.94| 39.16] 45.72| 51.00| 36.42
10 47.56| 61.53 71.02) 78.99| 83.62
12 67.94) 86.29, 99.87| 109.99|117.62
14 91.02 115.51; 134.55) 148.23|155.48
16 118.53| 151.39] 173.28 129.67|203.36
18 151.10 189.29, 217.46| 240.53|251.77
20 814.05) 228.49 268.12( 294.63|310.53
22 220.38] 277.61; 318.53 356.50|370.10
24 262.24) 333.05 379.78| 425.75/438.15
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Table 8. Comparing the exactness of the diagram for
density control of Japanese larch stand.

From the field data(qverage) ' From the diagram

Hexght Dlameter Denolty ‘Vol}\llame/iV}(I);ugie/‘ Error m?
5.4m 5.deml 2,774 | 19.0 ‘ 19 0
75 1 7.3 | 2,50 40.1 41 0.9
9.9 | 9.3 | 2280 722 75 3.2
1.9 | 10.8 | 2,280 722 75 3.2
14.3 | 14.1 | 1,522 157.7| 152 -5.5
159 | 11.7 | 1,035 | 163.6 | 162 —2.0
17.6 | 17.3 | 1,009 189.0 = 912 3.0
19.9 | 20.3 718 | 220.3 . 230 10.0
21.7 | 24.0 573 | 262.7 | 260 —2.0
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