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Biomass, Net Production and Nutrient Distribution Related to
Age of Young Chamaecyparis obtusa Plantations'*
In Hyeop Park’, Do Hyung Lim® and Suk Bong Ryu’
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ABSTRACT

Four Chamaecyparis obtusa plantations of 6, 9, 14, and 20 years were studied to investigate biomass,
net production and nutrient distribution. There was wide diffrence in DBH and height growth of the
stands according to site and soil conditions. Total biomasses of the stands of 14 vears and 20 years located
in gentle slopes and good soil conditions were 96.2t/ha and 145.0t/ha, and total net productions of those
were 22.4t/ha/yr and 23.5t/ha/yr, respectively. Total biomasses of the stands of 6 years and 9 years
located in steep slopes and poor soil conditions were (.7t/ha and 14.0t/ha, and total net productions of
those were (0.3t/ha/yr and 4.7t/ha/yr, respectively. As stand age increased, the ratios of stem wood and
branches to total biomass and total net production increased, while the ratios of leaves to total biomass
and total net production and the ratios of roots to total biomass decreased. Concentrations of N, P, K
and Mg were greatest in the leaf and concentration of Ca was greatest in the stem bark. As stand age
increased, N concentrations of the stem bark, branch, dead branch and root and K concentration of the
branch decreased, while Ca concentration of the stem bark increased. Nutrient contents of the whole
tree were great in order of N, K, Ca, Mg and P.
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Table 1. General description of four Chamaecyparis obtusa stands

Stand age(yr)

6 9 14 20
Altitude(m) 140 130 250 240
Aspect E E SE NE
Slope( * ) 3b 30 10 5
Density(trees/ha) 3,800 3,600 2,300 1,750
DBH(mean £ SD, cm) 1.37+0.5 3.3£1.3 10.9+2.3 14.2+1.8
Mean height(m) 1.5 3.7 10.2 11.3
Basal area(m'/ha) 0.50" 3.25 22.28 28.96

" Root collar diameter ™ Root collar area

Table 2. Soil characteristics of four Chamaecyparis obtusa stands

Soil Organic Available Exchangeable bases(me/100g)
S;;:d moisture”  matter (Hngll 1 To(t(%l)N P20 (meC/EI:(():Og) - # — ¢ +g
(%) (%) ’ (ppm) K Ca Mg
6 yrs 20.3 2.7 4.6 0.16 22.42 13.86 0.17 0.27 0.09
9 yrs 25.7 3.4 4.4 0.24 26.59 17.05 0.17 0.35 0.08
14 yrs 29,0 5.9 4.9 0.27 38.79 19.16 0.30 0.44 0.14
20 yrs 30.8 6.2 4.9 0.32 57.88 18.90 0.29 0.52 0.22

* (wet weight-ovendry weight)/ovendry weight x 100(%)
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Fig. 1. Mean DBH and height growth of the sample
trees at every 5-year periods for four
Chamaecyparis obtusa stands
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Table 3. Generallized allometric biomass regressions for all sample trees in three Chamaecyparis obtusa

stands of 9, 14 and 20 years (Regression model ;

logWt=A+BlogD, Wt is dry weight in g,

D is DBH in cm and E is the estimate of relative error)

Tree component A B R* E
Stem wood 1.403 2.793 0.963 1.379
Stem bark 1.123 2.303 0.958 1.358

Stem 1.460 2.822 0.960 1.447
Branches 0.972 2.598 0.952 1.451
Dead branches -0.010 2.518 0.942 1.475
Leaves 1.808 1.886 0.929 1.391

Aboveground total 1.982 2.477 0.961 1.371
Root 1.380 2.526 0.972 1.302

Tree total 2.087 2.481 0.966 1.341
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Table 4. Biomass(kg/ha) of four Chamaecyparis obtusa stands

Stand age(yr)

Tree component

6 9 14 20
Stem wood 134 (19.D 4070 (29.0) 46819 (48.7) 69915 (48.2)
Stem bark 66 ( 9.4) 1351 ( 9.6) 6747 ( 7.0 9755 ( 6.7)
Stem 200 (28.5) 5421 (38.6) 53566 (55.7) 79670 (54.9)
Branches 40 (5.7 1222 (8.7 10497 (10.9) 15846 (10.9)
Dead branches 11 (1.6) 72 (0.5) 986 ( 1.0) 3047 ( 2.1)
Leaves 282 (40.2) 4046 (28.8) 11046 (11.5) 15577 (10.7)
Aboveground total 533 (76.0) 10762 (76.6) 76095 (79.1) 114140 (78.7)
Root 169 (24.0) 3281 (23.4) 20089 (20.9) 30818 (21.3)
Tree total 650 (100%) 14042 (100%) 96184 (100%) 144958 (100%)

Table 5. Net production(kg/ha/yr) of four Chamaecyparis obtusa stands

Stand age(yr)

Tree component

6 9 14 20
Stem wood 71 (23.3) 1323 (27.9) 9643 (43.1) 8913 (37.9)
Stem bark 35 (11.4) 439 ( 9.3) 1390 ( 6.2) 1244 ( 5.3)
Stem 106 (34.7) 1762 (37.2) 11033 (49.3) 10157 (43.2)
Branches 2(17.D 489 (10.3) 3149 (14.1) 3961 (16.9)
Leaves 116 (37.8) 1578 (33.3) 3755 (16.7) 4829 (20.5)
Aboveground total 244 (79.6) 3829 (80.8) 17937 (80.1) 18947 (80.6)
Root 63 (20.4) 913 (19.2) 4447 (19.9) 4555 (19.4)
Tree total 307 (100%) 4742 (100%) 22384 (100%) 23502 (100%)

Net assimilation ratio’ 1.09 1.17 2.03 1.51

* total net production / leaf biomass
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Table 6. Nutrient concentration(%) of the tree components in four Chamaecyparis obtusa stands

Stand of 6-year-old

Stand of 9-year-old

Tree component

N P K Ca Mg N P K Ca Mg
Stem wood 0.17  0.04 0.15 0.06 0.05 0.17  0.03 0.17 0.03 0.04
Stem hark 0.8 0.07 0.33 1.39 0.06 0.66 0.06 0.383 1.46 0.08
Branches 0.45 0.06 0.27 0.49 0.08 0.44 0.05 0.26 0.48 0.06
Dead branches 0.17 0.02 0.03 0.54 0.04 0.14 0.02 0.03 0.53 0.03
Leaves 1.32 0.12  0.76 0.37 0.4 1.29  0.14 0.80 0.41 0.11
Root 0.63 0.04 0.3 0.09 0.08 0.49 0.03 0.42 0.09 0.10

Stand of 14-year-old Stand of 20-year-old

Tree component

N P K Ca Mg N P K Ca Mg
Stem wood 0.4 0.4 0.12 0.07 0.05 0.15 0.02 0.13 0.07 0.03
Stem bark 0.57 0.07 0.26 1.47 0.09 0.55 0.05 0.3 1.56 0.09
Branches 0.41 0.03 0.23 0.50 0.05 0.37 0.0 0.20 0.43 0.06
Dead branches 0.13 0.01 0.02 0.55 0.02 0.12 0.02 0.02 0.47 0.03
Leaves 1.17  0.13 0.79 0.42 0.13 1.22  0.11 0.82 0.44 0.13
Root 0.42 0.04 0.28 0.09 0.11 0.41 0.03 0.37 0.10 0.11
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Table 7. Nutrient content(kg/ha) in the tree components for four Chamaecyparis obtusa stands

Stand of 6-year-old

Stand of 9-year-old

Tree component

N P K Ca Mg N P K Ca Mg
Stem wood 0.23 0.05 0.20 0.08 0.07 6.9 1.2 6.9 1.1 1.6
Stem bark 0.56 0.05 0.22 0.92 0.04 8.9 0.8 5.1 19.7 1.1
Branches 0.21 0.02 0.11 0.20 0.03 54 0.6 3.2 5.9 0.7
Dead branches 0.02 0.002 0.003 0.06 0.004 0.1 0.01 0.02 0.4 0.02
Leaves 3.72 0.34 2.14 1.04 0.39 52.2 5.7 32.4 16.6 4.5
Root 1.07 0.06 0.61 0.15 0.13 6.1 1.0 13.7 3.0 3.3
Total 5.81 0.52 3.28 2.45 0.66 89.6 9.31 61.32 46.7 11.22

Stand of 14-year-old Stand of 20-year-old

Tree component

N P K Ca Mg N P K Ca Mg
Stem wood 66 19 56 33 23 105 14 91 49 21
Stem bark 38 5 18 99 6 54 5 33 152 9
Branches 43 3 24 52 5 59 8 32 68 10
Dead branches 1 0.1 0.2 5 0.2 4 1 1 14 1
Leaves 129 14 87 46 14 190 17 128 69 20
Root 85 7 57 18 23 126 8 115 30 35
Total 362 48 242 253 71 538 53 400 382 96
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