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¢} primary production-§ [Eif#xcl]l odted FHH 3 A thE3 L HEE dodrh 1) ILEEE AUE
9l biomass #EN X ZHo 2L Wt=aD'H7t 7b4 @G s9ch 2) k4 biomass #5582 i -3
#Eol 198.82 t/ha o Mrfl=2= HWEAL 7 136821, ha, W7 3281t ha, #EHA 10.72¢
ha, ol 907t /ha H270407F 730t /ha Foh 3) M-S M b gEel 1587t ha vrde
o BASEe BHEABIL 704t hayr., A K 491t ha,yr, Bl 221t hayr, hEE7E 113
t/ ha/yr., ®E 7} 052t/ ha/yr sith 4) Leaf efficiency = 1.876 0. 2 A MM -8 @& 1587
t/ha/yr ot ¥lma A A=l Urh

ABSTRACT

Dimension analysis was used to estimate biomass and net primary production(NPP) in a 36-year-old Japanese
red pine (Pinus densiflora S. et Z.) natural fores: in Kangwondo. Best estimation was made by the equation
model of Wt=aDPHC where Wt is weight in kg, D is DBH in cm, and H is total tree height in m. Total above-
ground biomass was estimated at 198.82 t/ha, Organic matter was distributed in the Japanese red pine stand as
follows ; bolewood 68.8%, live branches 16.5%, tolebark 5.4%, foliage 4.6%, dead branches 3.7%, and cones
0.6%. Net primary production was estimated at 15.87 t/ha/yr and was distributed: bolewood 44.5%, live bran-
ches 30.9%, foliage 14.1%, current twig 7.1%, and bolebark 3.3%. Leaf efficiency was estimated at 1.876. The

power equation for biomass and NPP yielded similar results as the results for Pinus densiflora in Japan.
Key words: Pinus densiflora; biomass,; net primary production; leaf efficiency.
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Table 1. Natural stand structure per ha of

Pinus densifiora S. et Z. in Kang-
wondo

DBH Average Volume of Number Sum of
(cm) height(m) single tree(m) of trees volume (f)

18 159 0.1906 14 2 668
20 16.5 0.2357 a1 9.664
22 17.0 0.3017 55 16594
24 175 0.3760 79 29.704
26 18.0 0.4371 70 300597
28 185 0.5024 91 45718
30 189 0.6073 82 49,799
32193 0 6864 65 14616
31197 0.7990 73 58.327
35 201 0.8924 48 12,835
38 205 10274 33 33,904
40 209 1.1347 31 35176
Total 682 uau 602
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Table 2. Soil characteristics of Pinus densiflora natural stand in Kangwondo

: CEC Exchangealble cation
}S);):ilzon ?ecr};t)h Texture Structure Cclor fHS (O%N; ngﬁ; ({x(l)eo/ (gme/IOOg)
‘ e K Ca Mg
0 5~0 -
Al 0-15 SL Granular 75YR 33 55 30 240 59 0. 30 2.01 0.30
B2 15-50 SL Angular 7.5YR 374 53 1.2 90 33 0.1C 1.20 0.21
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C 50-80 CoSL Structure- 75YR 578 53 0.2 89 32 0. 0% 1.19 0.20
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Table 3. Individual tree biomass equaticn. Equation form :Wt=aDP°H¢ where Wt is weight
in kg, D is DBH in cm, and H is total tree height in m.

Tree b

||

component a R? Sy. x* Sy.x/Y
Cone 3.6477x1072¢ 5.2792 13.6911 0.72 0. 466 0.743 0.628
Foliage 7.7810x10°% 2.2095 1.4269 0.96 1.588 10.934 0.145
Live branches 7.7810x10°% 3.0169 1.0346 0.97 7.725 38.124 0.203
Dead branches 5.7730x10°% 23264 1.4336 0.63 4.210 9871 0440
Bolebark 2.6266x1074 1.9495 1.4914 0.95 2.084 13.122 0.159
Bolewood 4.1668x10 4 1. 6649 2.5292 0.99 12.449 165.400 0.075
Total above 7.1072x10°4 1.9507 2.1420 0.99 18.338 237.670 0.077
ground

* Standard error of the estimate,
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Table 4. Individual tree biomass equation, Equation form : Wt =a(D?H)® where Wt is
weight in kg, D is DBH in ¢m, and H is total tree height in m.

Tree a b R? Sv.x* Y Sy.x”Y

component
Cone 4.6634x10714 31114 0.61 0.639 0.743 0.861
Foliage 1.6932x10°*  1.1575 0.96 1.518 10.934 0.13%
Live branches 4.1058x10°%  1.4308 0.97 8.135 38124 0.213
Dead branches 8.3176x10"° 1.2074 0.63 4.155 9.571 0434
Bolebark 1.2184x107%  0.9644 0.91 2.424 13.122 0185
Bolewood 4.0888x107%  1.1110 0.96 26.521 165.400 0.16C
Total above ground 3.4229x10°%  1.1667 0.98 41.868 237.670 0.17¢

* Standard error of the estimate.
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Table 5. Biomass of Pinus densiflora
natural stand 1n Kangw ondo

Stand biomass
Tree component

t/ ha %
Cone 1.19 0.6
Foliage ; 9.07 4.6
Live branches [ 32.81 16.5
Dead branches 7.30 3.7
Bolebark 10.72 54
Bolewood 136.82 68.8
Total above ground 198.82  100.0
Ground vegetation 2.72 7
Total biomass 201.55

B FIEE el AVE Ak 2617 ~ 38 83t ha
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Table 8. Individual tree Net Primary Production equation. Equation form : Wt =aDPH¢
where Wt is weight in kg, D is DBH in c¢m, and H is total tree height in m.
T'ree compoent a b c R? Sy.x* ¥ Sy. x/Y
Foliage 3.1495x10°%  1.9919 1. 6265 0.93 0. 4463 2.7213  0.1640
Current twig 7.1980x10°%  2.4623 1.3492 0.87 0. 2666 1.3722  0.1943
Live branches 2.3686x10* 20964 1. 0913 0.94 1. 0268 6.0755 0.1690
Bolebark 1.0055x10-¢ 1.7488 1. 0233 0.98 0. 0558 0.6502 0. 0858
Bolewood 1.9382x107¢ 1.5971 1. 8625 0.96 0.9518 8.7792 0.1084
Total above ground 4 7018x10-¢ 1.8681 1. 522 0.96 2.1368 19.5985 0.1090

* Standard error of the estimate.
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Table 7. Net Primary Production of Pinus
densifl ora natural stand in Kangwondo

Net Primary Production

Tree component

t/ha/year %
Foliage 2.21 14.1
Current twig 1.13 7.1
Live branches 491 30.9
Bolebark 0.52 3.3
Bolewood 7.04 44.5
Total above ground 15.87 100.0
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Fig 1. The relationship between net annual

production by individual trees within
a 36-year-old natural forest of Pinus
densiflora and both leaf biomass and

leaf efficiency.
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Fig 2. Factors affecting the above- ground net
production of 20-to 21-year-old fore-
sts of Pinus densifiora of different site
index (Hatiya ¢ al. 1966)
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