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Site Index and Height Growth Curve of
Larix leptolepis and Pinus koraiensis'

Hyun Seo Cho’ . Young Gwan Chung’
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ABSTRACT

Height growth curve to be required for estimating site index was formulated with 10 models based on the
average tree height and tree age. Among them, the model of H=K -abA was evaluated to be best fit for estimating
average tree height(H) with tree age (A). Equations, H = 28 364 — 26‘125(0.818)A and H =26.331 - 25.125
(0.886)A, were situated from the model for estimating average tree height of Larix leptolepis and Pinus koraien-
sis, respectively (in this case the tree age was categorized into O for 5 -year- old tree, | for 10 -year- old tree and
2 for 15 -year- old tree ect.). Result of comparing the site indices calculated by the Bryant method, it was
proved that the site index of Larix leptolepis was estimated higher than that of Pinus Koraiensis within the
limits of site index class 6 to 18. On the contrary the site index of Pinus koraiensis turned out to surpass that
of Larix leptolepis at the site index class 20 or over.
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Table 1. Average height equation and determination coefficients derived from each model by ages
of Larix leptolepis

Model T Estimated equation I R?
H=K-—ab* H= 28364 — 26,125%% (0.818%%)+ . 999
a 1 Ly B 1 1.
InH—a+b(Z InA = 3.549—19.552**(Z)+28.755**(»A7) . 930
H=aA" e % InH= 1,830+0.407**1nA*~8.523**(%) . 929
1
lnH:aH}(Z) InH= 3.308~12947**(%) .921
H=a+6 InA +c (InA4)? =—2.640+0.028 In4A+ 1.840**(InA)? .915
H=a+b InA H=—14.183+9576*%*1n4 . 904
H=aA* lnH* —0.856 +1.134**In A . 900
3 L . P
H= (aA+b) f‘“0135+2'7“ () .876
H=a+bA? H = 5997+ 0014 ** A2 . 781
A? R
H:m In H = InA*-0.159 InA*— 10.520 ¥* InA + In 0.037 L7170
Note) ** : significant at the 1% level
H < height
A : age

Table 2. Average height, standard deviation and C. V. by ages of Larix leptalepis

Age § . b= = ___|covi=
1| H He Ho HUHD| o @ HY | 87 N\VoE-BA e B
class i K—ab o | 100)
5 0 23444 54964 66741 156470 1.0000 2.3444 1.0000 22373 0.7654 34.2100
10 1 66741 445433109408 730194 08178 54582 06688 6.9978  1.5027 21.4743
15 2 10.9408 119.6999 14.3037 156.4932 0.6688 7.3175 0.4473 10.8909  1.7534 16.0999
20 3 14.3037 204.5960 16.7796 240.0109 0.5470 7.8239 0.2992 14.0733  1.9906 14.1442
25 4 16.7796 281.556118.8426 316.1718 0.4473 7.5061 0.2001 16.6783  2.0870 125133
30 5 18.8426 3550434 20.3482 3834119 0.3658 6.8933 0.1338 18.8078 21836 11.6421
35 6 20.3482 414.0471 0.2992 6.0880 0.0895 20.5479 22105 10.7576
B S 5 5
Total | XH= | NH'= | H,=| LH
t=0 t=0 t=0 t=0
(H+l)1:
£9.8852 11010.9351| 87.88901184.7543
& 6 ] 6
LH= Lbt= | LHY=| Do ¥=
t=0 =0 =0 t=0
90.2334 4.1459 [43.4314] 2.8387
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Table 3. Average height equation and determination coefficients derived from each model by ages
of Pinus korasensts

Model l Estimated equation I R?
H=K—ab* H= 26.331—25.125%*% (0.886**)» . 999
1 1.2 1 1.2
lnH=a+b(Z)+c(z) InH= 3.280-—23.803**(Z)+41.173**(Z) .934
H=aAve 2 InH = 0.770 + 0.596 ** 1nA—7.870**(IZ) .933
InH=a +b(%) InH= 2907~ 14.158**(-/%) .918
(A e o ) e
H-(a/H_b) 77 = 0.144+3.899 (A) .915
H=aA" InH =—1.755+ 1.288**InA .912
H=a+b InA+c (InAY H= 1774 —3.607**InA + 2.002** (InA)* . 904
H=a+b InA H=—10.509+ 6.652**InA .876
—_ A2 _ 2 2_ * %k
H= m InH =1nA*— 0.6061nA4%—18.041 InA+1n0.039 .870
H=a +bA? H= 3415+ 0.010** A? 779
Note) ** : significant at the 1% level
H : height
A : age
(R*=.934) 30 — A= 28364 —26.125 (0.818)
1 [ --- Trisection method 20
InH=0.770 +0.596 InA 7.870(A) 25k g
(R*=.933) C e
%o o uetgod, o 3 AAEA A ¥ 20[- 2
- »
gERk ] -
H= 26331 - 25.125 (0.886)* (R%=.999) ;s" 15~
ol 4 LB FHARGE HESH guide curve & r
ek et et 2elxm guide curved &% FHEfHet 10?
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Bryant #oll 2she} #HES fehifsle £ 5 9 Fig. 1. Site index-curve of Larix leptolepis
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Table 4. Average height, standard deviation and C. V. by ages of Pinus korasensis

Age Z | g- o= Jovi=
3 ! st 2z L7 FTV Vi
class ¢ H H He HHG) Y b I H b K—ap «/L(H’H) (ot /7H)
i ' 100
5 0 1.2355 1.5264 38161 4.7148 1.0000 1.2355 1.0000 12110 04012 331279
10 1 38161 14.5628 6.7597 257958 0.8855 3.3792 0.7841 4.0860 0.9425 23.0675
15 2 67597 456932 9.0738 61.3358 0.7841 53005 0.6149 6.6320 1.3894  20.9493
20 3 90738 823333 11.0302 100.0854 0.6944 6.3004 0.4821 88843 1.4997 16.8800
25 4 11.0302 121.6650 125912 138.8830 0.6149 67820 0.3780 10.8804 1.6488 15.1537
30 5 125912 1585377 14.0692 177.1482 0.5445 6.8554 0.2964 12.6481 1.8380 14.5317
35 6 14.0692 197.9433 155818 219.2242 0.4821 6.7831 0.2324 14.2149 21380 15.0406
40 7 15.5818 242.7931 0.4269 6.6523 0.1823 156009 1.4302 9.1675
6 [ § 6
Total YH=|LH= |LH.=|XH
t=0 t=0 t=0 t=0
(H+1):
58.5757| 622.2617] 72.9220{727.1872
7 K 7 7
5 H= D= |SHYS|LoM=
t=0 ; t=0 t=0 t=0
74.1575% 54324 143.2884) 3.9702
Table 5. Site index at an index age 20 for Larix lepiolepis
Age g . S 6 8 10 12 14 16 18 20
0
class R |-4.0553{-3.0503|-2.0503{-1.0402] -0.0352| 0.9698 | 1.9749 | 2.9799
5 2.24 0.88 -133 -044 044 1.32 2.21 3.09 3.98 4.86
10 7.00 1.45 1.22 2.58 4.03 549 6.95 8.41 9.86 11.32
15 10.89 1.80 3.59 5.40 7.21 9.02 10.83 1264 1444 1625
20 14.07 1.99 6.00 8.0C 10.00 12.00 1400 1600 1800 20.00
25 16.68 2.10 8.16 10.27 12.39 14.50 16.61 1872 2083 2294
30 18.81 2.17 10.01 1219 14.37 16.55 1873 2091 2310 2528
35 20.55 2.20 11.63 13.84 16.05 1826 2047 2268 2489 2711
Note) H=H+R3.
R=(SI-H)/§,
Table 6. Site index at an index age 20 for Pinus koraiensis
Age g R S 6 8 10 12 14 16 18 20
class % R |-1.8701{-0.5714]{0.7273 | 2.0260 | 3.3247 | 46234 | 59221 | 7.2208
5 1.21 0.70 -0.10 0.81 1.72 2.63 3.54 4.45 5.36 6.26
10 4.09 1.10 2.03 3.46 4.€9 6.32 7.75 9.18 1060 12.03
15 6.63 1.37 4.07 585 763 9.41 11.18 12.96 14.74 16.52
20 8.88 1.54 5.00 800 1000 1200 1400 1600 1800 20.00
25 10.88 1.66 7.78 993 1209 1424 1640 1855 2071 22.87
30 12.65 1.75 938 1165 1392 1620 1847 2074 23.01 25.29
35 14.21 1.80 10.84 1318 15852 17.86 2019 2253  24.87 27.21
40 15.60 1.84 12.16 16.94 1933 2172 2411 2650 28.89

14.55

Note) H=H+ Ra,

R o=

(81— H).7,
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Fig. 2. Site index curve of Pinus koraiensis
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