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Biomass and Net Production of Cryptomeria japonica and
Chamaecyparis obtusa Plantation in Changsong District, Chonnam’
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EES s, £EREY MELATERS AEAY. £ HAEEZYE s EERGIE Sl & & BER 9%
o) EAKE Higsted Imd EECE YEistn Z271(Ws), 7kAiWh), A(WhHER 2 vl £ERBS AIE
o % BERS HEYTh Eol HANE PMESY £S SESVIV oS i BE THARA E
Bog 3Ar. £EES0 ol EL L B 2T 6.2m HErAARE AZEA3 FAEES I E gidd
% AR 2N A9 F—stA et BERS AR 108. 75ton/ha, WA #k 112, S6ten/hag HEEH AT
BEBERILE AUSHAN 271,79, 71, AukdAe 271, 74, 4 He2 N2 gEA vdehd
HEEES AURH 13 32ton/ha/yr, AWK 11.69ton/ha/yrE #ESJLH, BRtE £7), %, 7HA Ee
2 F—&A Jerdth LEESEAA MEMERS AT 1L 10kg/kg/yr, BB 1. 21kg/ ke/vr. BIEERE
EL 0.7lkg kg /1. 0. Tokg kg /y1. BEFRERERL AUTHE. 61kg. kg /yr, WA 9. 63kg, kg VIZ &
2zt Yehgt.

ABSTRACT

This study was carried out to estimate the aboveground biomass of Cryptomeria japonica znd  Chamaecyparis
obtusa which was planted in Changsong district, the southem part of the Korean peninsula. Nine sample trees at
each plot{20m X20m ifrom C. japenica of 20-year-old and C. obtusa of 25-yearold, according to DBH distribu-

tion. were felled to measure the dn weights of stem, branches and leaves sectioned respectively. Since it is very
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difficult to separate leaves from twigs. all green parts including pure leaves and twigs were tentatively treated
as “leaves”. 1.The logarithmic regression equations between dry weight of each component(stem, branches,
leaves)and the variable of (DBH) - H were obtained (Table 6). The aboveground standing crops was
estimated 108. 75ton/ha in C. japomica and 112.56 ton/ha in C. obtusa. Percentage of each part based on the
ahoveground standing crop in stand was and in order of stem>leaves>hranches for C. japonica and in order
of stem>branches>leaves for C. obtusa repectively. 2. Net production of each stand was estimated
~ as 13.32ton/ha/yr in C. japonica and 11.69t0n/ha’yr in C. obtusa,and its composition was in order of stem >
leaves >branches for both species. 3.The net assimilation rate was estimated as 1.10 and 1.21kg/kgq/yr. the
efficiency of leaves to produce stem was 0.71 and 0.75 k¢/ky/ha, and biomass accumulation ratio was 8.16 and
963kg/kg/yr i cach stand of C. japonica and C. obtusa respectively.
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Table 1. General description of experimental stands.
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Stand Age Aspect Slope  Altitude Soil Mean DBH Mean height Basal area No. of
(degrees) (m) (cm) {m) {m?ha) tree/ha
A 20 w 30-35 380 Medium 15.3 12.5 41.44 2075
B 25 NE 30-35 400 Deep 14.9 12.7 34.25 1850
A : C japonica B:C. obtusa
Table 2. Climatic data of Changsdng area during the period 1972-1985.
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Mean
Avg. Temp. (°C) -1.3 03 52 118 17 212 251 255 204 141 69 07 123
Avg. Max. Temp. (°C) 03 58 119 185 236 272 296 305 265 213 132 65 179
Avg. Min. Temp. (°C) -38 -4.1 -04 52 101 162 215 218 154 81 19 -37 7.2
Precipitation (mm) 436 447 624 127.0 112.9 162.7 283.7 252.3 142.0 69.6 68.9 469 1416.7*
Relat. Hum. (%) 764 73.9 704 701 709 746 81.0 809 784 761 764 754 7545
Warmth index (°C) 102.5
Cold index (°C) -15.3
Holdridge index (°C) 124
* indicates total
Table 3. Soil characters of experimental plots.
Sand Silt Clay pH  Moisture Organic Total Avall CEC Exchangcable bases Base
Plot Texture (B0, content  matter N P0, (mell00g) (me/100g) satura-
0 :
( /0) (%) (U/O) 0 (%) (70) (%) (ppm) K* Na’ Ca» Mg“ (%)
A 312 332 136 Sik 5.4 236 501 031 3365 . 1342 020 023 380 142 4210
loam
B 480 378 142 Loam 2.2 204 676 034 2249 1320 026 0.15 315 077 32.80
A: C. japonica B: C. obtusa
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Figure 1. Uiqueney distribution of basal area of C. japonica and C. obtusa stand
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Figure 2. Vertical biomass distribution of various parts per tree of C. Jjaponica and C. obutusa stand.
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Table 4. Dry weight of stem(Ws); branch(Wb), and leaves (W]) of sample trees allocated due to diameter

size of C. japonica stand.

Diameter(D) Height(H) D*H Dry weight (kg)
cm m cm?-m W, W, W, (W )*
6.6 6.1 265.72 4.89 0.83 0.82 0.16
9.0 9.7 785.70 12.23 0.81 1.36 0.36
11.0 11.2 1355.20 21.14 2.44 4.64 0.98
13.1 14.3 2454.02 35.35 2.69 6.20 1.75
15.0 12.5 2812.50 35.26 3.17 4.81 1.59
17.5 14.0 4287.50 55.35 8.67 8.13 2.56
19.0 13.1 4729.10 60.01 7.48 6.14 1.83
21.2 15.3 6876.43 69.60 10.31 9.81 2.33
23.0 15.1 7987.90 75.19 12.33 10.59 3.36

* new leaves
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Table 5. Dry weight of stem(Ws), branch/ Wb), and leaves(W1), of sample trees allocated due to diameter
size of C. obtusa stand.

Diameter(D) Height(H) D*H Dry weight (kg)
cm m cm?-m Ws Wb wi W )*
7.6 95 548.72 10.99 1.25 1.06 0.50
9.1 7.2 596.23 10.72 4.32 1.23 0.40
10.9 10.8 1283.15 22.93 3.61 2.92 1.07
12.4 109 1675.98 25.92 3.09 1.40 0.55
14.2 13.6 2742.30 49.97 4.56 4.62 1.63
159 14.8 3741.59 59.03 8.65 5.74 2.21
17.5 15.0 4593.75 66.85 15.48 9.04 2.98
18.3 13.2 4420.55 58.30 17.28 9.08 3.00
20.4 14.5 6034.32 79.82 14.57 8.83 2.28
* new leaves

Table 6. Coefficients calculated from logarithmic regression, log,, Y =a +b log,, X for each species. Y and
X indicate oven dry mass (kgj and (DBH)* H (cm?® m) respctively. coefficients of determination
(R?), estimates of relative error (E).

X Y Species a b R? E
D*H W, A% -1.2779 0.8220 0.9921 1.0844
B*! -1.3289- 0.8605 0.9889 1.0846
D*H W, A -2.4289 0.8874 0.9008 1.3852
B -2.1137 0.8679 0.7634 1.5384
D*H W, A -1.9225 0.7649 0.9202 1.2830
B -2.5810 0.9430 0.8881 1.3480
D*H (Wa)*2 A -2.8811 0.8798 0.9444 1.2664
B -2.6618 0.8324 0.8604 1.3481
D*H W,*3 A -1.1655 0.8196 0.9907 1.0917
B -1.2134 0.8598 0.9891 1.0840
DH VA A -4.1816 0.9291 0.9925 1.0935
B -4.2735 0.9516 0.9891 1.1397
D*H dth*s A -0.1202 1.0176 0.9987 1.0415
B -0.0295 0.9963 0.9990 1.0287

*1 A: C japonica B: C. obtfusa

*2 New leaf + twig

*3 Total aboveground: stem +branches + leaves + twigs

*4 Stem volume

*5 d and h indicate DBH and height of tree one year before cutting
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Table 7. Estimates of biomass by (DBH)*'H for each stand of C. japonica and C. obtusa

C. japonica C. obtusa
Biomass (ton/ha) % (ton/ha) %
Stem 86.02 97.1 87.68 77.9
Branch 10.57 79.1 15.25 13.5
Leaf and twig 12.16 11.2(100 ) 9.63 8.6(100 )
(New leaf) 3.47 (28.5) 3.21 (33.3)
(Old leaf) 8.69 (71.5) . 642 (66.7)
Total aboveground 108.75 100 112.56 - 100
Stem volume (m?*ha) 261.75 209.5
0.87 0.85

) Biomass density (kg/ha)

Dry weight of standing crop per unit forest space (kg/m?) : Standing crop (kg/m?)/Average height of standing crop(m)



8 S - A5 - BRE £F RyH AT £ 99 ATHS HE 2R Mk

1982)" (AP A £ 0.391, AlA :0.415), (B,
W 1 0.479, AA :0.487) 2 B =Y @F-HiE
158 B hoEE ue Bk HES
MEmeEe £22 Asd REES #EfEs ¢
A 4 Qloks a3, 1983)79) vlFo] 2 o £ H
AHEgLe N2 08 oA HEd KT ERQ
A fEed K AW A4EQ BEL &
EY Aoz BHEY.

Fe KAMRMEM HELEE BRse FER
Folue HHY £EREE Fhdted YN &K
53 BKY E/E dohlle A2 S FEF E

skt ek SIS EELS AT 1216ton/ha,

AW 9. 63ton/has Vel gtk RAK(1963)™
2 BAOAN FUTHke EES 17ton/ha~
18ton/ha, Wk 9, 5ton’ha~10. Oton/ha2t &Y=
g $eve TRy EEL Hoy uHMpe
A9 22 8BS /X3 A HEY EEY ke
T it 5% BEY Bol woy Ui HE
of E& WHEERY o 14852 AK %(1966)"

ol 1A AAS ANRGERS 1/40] HEol
E BES —E&1 oy BARE 13852 A
AR %(1966)@) 1071 RAET 45F4 ERHKE
1480 22 RS Uehlla dg. ojgze 3
& Hulpko] YojA K FAER =2 471718
Aolgle B (B, 1982)V0) vl3o] B o) A
AQ R} KHTES 8 Aoz BHEY.

BESTEE: UK 0.87k/nf, HUHK 0.
85ke/m' 2 YR B BfFE #ltte A
Ul A £7) 79.1%, 74A9.7%, 9 11.2% AL
o Hulike %7] 77, 9% 7HA 13.5% % 8.6% 2 A
I Bkt AURKE 271, ¢, 7HXEe9 B
Uke &7, /M, 9 Hez N2 g4 Yy
o

3 HMEER _
X 82 BifE7, & ¥E 2 289 HtERS Y
B ot

R fiAERS Rkl Al 13, 32ton/halyr,

Table 8. Net production of C. japonica and C. obtusa stand.

C. japonica C.obtusa
(ton/halyr) (%) (ton/hafyr) (%)
Stem 8.63 64.8 7.24 61.9
Branch 1.22 9.2 1.24 10.6
Leaf 3.47 26.0 3.21 275
Total aboveground 13.32 1000 11.69 100.0
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Table 9. The production efficiency of leaf of C.
japonica and C. obtusa stand.

C. japonica C. obtusa

Leaf biomass

(ton/ha) 12.16 9.63
Total net production

(ton/halyr) 13.32 11.69
Stem production

(ton/halyr) 8.63 7.24
Net assimilation rate

(kg/kglyr) 1.10 1.21
Efficiency of leaf to

produce stem

(kg/kglyr) 0.71 0.75
BAR* (kg/kglyr) 8.16 9.63

* BAR: Biomass accumulation ratio:
(aboveground biomass/aboveground net production)
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