EBERKBGsE 68 : 60-68. 1985
Jour, Korean For, Scc. 68: 60-68. 1985

Of7tAILL FiEMke| MEEERO BRS HWx
LR W2 RB-FRE S W

Distribution of Biomass and Production of
Robinia pseudoacacia Plantation in Korea
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ol A R AT 6k MREE AN A HARE BITSH7 2sted, T#E BB oA UF 8 13 9 20
K 10X10m AEES XEsta, i HER 3 EMEERS MMrdEsiedt & BEo)
of I REARBIE QbR TRk BEAAK-S B M(Ws), #H(Wb), EWDBE uyro FEES AE, WS
BE AL flAst BEAER S #Fstdot SEEERANA HEmEE 884 l 32m, 1384 4.2
m, 204 62mEoldlA AzEn, Mdd SgARGKEe 8FE4E 42m, 1354 62m, 2084 122m
Folall 4 ettt M EEe REgste 844 3672tha, 13%4E 69.28tha, 2044 11867t haolR L,
FHMAERS 84 1256t/ havyr, I13%4 1323t hasyr, 20%4E 1678t hasyrolch HMERTE
+ 3F4 052kg/m’, 13%4 059kg/m’, 20%F4% 080kg /moldch Aol 4mmHe #HEd ¥ NAR
2 344 366kg ke yr, 13FE 413ke kg yr, 20 HiE 250kg kg SyrolUa, e @fAEEsELe
844 1.6Ykg kg yr, 1384 210kg ke yr, 2044 096kg kg yrolHch

ABSTRACT

To study the comparison of the aboveground biomass of Robinia pseudoacacia L. of 8-, 13- and 20-year-
old plantations, the experimental plot of 100m? in size located in Youngin-gun were selected, Seven sample
trees at different stand ages selected taking account of DBH distribution were telled and the diagram of
oven-dry weight distribution of stem, branch and leaf for each 1m segment was constructed. The dry weight
of each part of plots was estimated by the method of basal area ratio. If the estimations are extended to a
hectare area stand, it contains 36.72, 69.28 and 118.67 tons of the aboveground standing crops in 8-, 13-
and 20- year-old stand respectively. The net production was estimated to be as much as 12.56, 13.23 and
16.78 tons per hectare per year and the net assimilation ratio 3.66, 4.13 and 2.50 kg/kg/yr in 8-, 13- and
20-year-old stand respectively. And the efficiency of leaves to produce stem was 1.69,2.10 and 096 kg/
kg/yr in same order.
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Table 1. The general description of experimental

stands
Stand age 8yrs 13yrs 20 y1s
HH R AE Altitude (m) 50 160 100
Slope (degrees) 10 10 10
1. BEH #ER Aspect swW NE w
K BES HH WA ob7hA U3 (Robinia et
psendoacacia 1.} NI A fhéso]l cbg 84, 13 Mean height (m) 7.0 11.7 14.8
o9 20 KrE BHRoe HEiESATh 88k Basal area (m*® /ha) 10.24 1476 21.48
Taole 2. Climatic data of Suweon area during the period 1951-1980
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Mean
Avg. Temp. o -3.63 -193 3.27 10.90 16,37 20.67 24.37 24.97 19.77 1287 5.47 -1.47 10.97

Avg. Max. Temp,(OC)
Avg. Min. Temp,(°C)
Precipitation (mm)
Warmth Index (°C)

249 335 4438 119.2 81.2

1.83 3.37 9.00 17.07 22.56 26.07 28.47 29.37 25.33 19.67 11.53 3.93 16.52
8.50 -6.87 -1.87 4.93 10.40 16.10 21.13 21.30 14.70 6.77 0.27 627 5.96

123.5 3435 297.6 136.3 55.2 47.7 20.6 1328.0*

95.39
Cold Index (°C) 23.76
* indicates total
B CEMY 58%)° YEldY, A& 12~ 2Hel Eirepol 3yl 10x10m= F5t3, 19844 8

WS H®(EEH 79mm)T Hoich REHEH(warmth
index)®} A58 (cold index)+ B% 9539°C,
-23.76°C2 FHE=HAL

2. REFE

Aol BEERY BES BEY F, KEER 27
o mtet 7{H S BHoE Uy thg iAFE 144
& A st EAAo s Eela kst WEA
ERE #Esy] dstd, A% EAAE BHYR
1t (stratified clip method)oll &8l & @frol  #,
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Fig. 1. Vertical biomass distribution of various parts per tree in different ages of Robinia pseudoacacia stand



2. RER #T
e mAAANA 22 REER % 3,4 55 f¢
nkst o vk olEof DPHeF Wst(Wstem), Wb(Wbranch),

Wl (Wleaf), Wse(Wseed)2tol S4B A A DH
~Wstako] Z& ol A ¥R R
M, a4 R& chEa ok
B A FK 5T 1 log Wst == 0.93451logDFH~ 1.5146
13 #AE B9 © log Wst = 1.0048logDPH — 1.6779
204805 log Wst =0.9407 logD?H — 1.5003
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Table 3. Dry weight of stem {Wst), branch (Wb}, leaves (W1) and seed (Wse) of sample trees allocated

due to diameter size of 8-year-old stand N

Diameter Height D’.H Dry weight (kg)

(D) (H) Wst Wb wi Wse
3
5.0cm 6.2m 155.000¢M "M 3 g7 1.63 0.64 0.02
5.6 6.5 203.840 4.14 2.07 0.72 0.03
5.9 7.0 243,670 4.47 2.77 1.12 0.07
6.4 6.5 266.240 5.18 4.20 0.74 0.03
6.6 7.4 322.344 7.61 4.05 1.63 0.09
6.7 7.3 327.697 6.86 291 0.78 0.04
6.9 7.8 371.358 8.11 4.40 1.57 0.08
Table 4. Dry weight of stem (Wst), branch (Wb), leaves (W1) and seed (Wse) of sample trees allocated
due to diameter size of 13-year-old stand
Diameter Height D?.H Dry weight (kg)
(D) (H) Wst Wb W1 Wse
4
10.5™ 10.3™ 1135.5755™°™ 2307 9.02 1.35 0.27
11.1 13.1 1614.051 32.29 11.40 2.63 0.28
11.3 11.8 1506.742 31,12 11,72 3.80 2.84
11.7 10.5 1437.345 28.29 15.18 3.87 0.41
12.1 10.4 1522.664 47,08 16.59 3.82 0.41
13.6 13.1 2422976 49.85 20.40 3.00 0.29
169 12.5 3570.125 78.43 10.06 0.54 3.24

Table §. Dry weight of stem (Wst), branch (Wb), leaves (W) and seed (Wse) of sample trees allocated

due to diameter size of 20-year-old stand

Diameter Height

Dry weight (kg)

2
(D) (I D"-H Wst Wb Wi Wse
16.4°™ 13.8™ 3711.648°™ M 63 19 46.14 10.73 1.13
16.6 13.7 3775.172 68.85 26.17 4,08 0.48
17.8 16.0 5069.440 100.11 13.48 8.67 1.02
18.3 14.6 4889.394 9521 27.81 10.67 1.26
21.2 15.0 6741.600 134.86 64.29 9.12 1.07
21.7 13.6 6404.104 129.48 93.55 12.83 1.35
27.8 16.6 12829.144 214.50 92.27 14.76 1.54




64
10
— X
o
i
E
2
]
10
by
° o
£ 8 yrs
% x13 yrs
a20yrs
1
lon 10 16t
OH (ct.m)
Fig. 2. Allometric relations between stem dry

weight and (DBH)?-H of Robinia pseudo-

acacia stand

8 years:log Ws = 0.9345 log D?H - 1.5146
(R? =0.878)

13 years:log Ws = 1.0048 log D*°H - 1.6779
(R? = 0.856)

20 years:log Ws = 0.9407 log D2 H - 1.5003
(R2=0977)
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Table 6. Biomass and increment in different ages of Robinia pseudoacacia stand

Stand age 8 yrs 13 yrs 20 yrs
Biomass (t/ha) (%) (t/ha) (%) (t/ha) (%)
Aboveground 36.72 100.0 69.28 100.0 118.67 100.0
Leaf 3.43 9.3 3.20 4.6 6,71 5.7
Seed 0.19 0.5 1.30 1.9 0.74 0.6
Branch 11.71 319 15.90 23.0 34.43 29.0
Stem 21.39 58.3 48.88 70.5 76.79 64.7
Increment
Aboveground 12.56 100.0 13.23 100.0 16.78 100.0
Leaf 3.43 27.3 3.20 24,2 6.71 40.0
Seed 0.19 1.5 1.30 9.8 0.74 4.4
Branch 3.16 25.2 2.14 16.2 2.89 17.2
Stem 5.78 46.0 6.59 49 .8 6.44 38.4
Biomass density* (kg/m?) 0.52 0.59 0.80
Stem biomass/height (t/ha-m) 3.06 4.18 5.19

* Dry weight of standing crop per unit forest space (kg/m®)
= standing crop (kg/m?)/average height standing crop (m})
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Table 7. Biomass and net production of forests of Kwangju and Youngin district

Species Stand ages Biomass Net production Sources
Pinus koraiensis YRAN 5.5 Ot}Iia 2_72t/ha/yr 7
9 9.56 4.84
13 40.43 11.93
18 81.40 20.03
Larix leptolepis 15 63.66 15.84 16
Quercus mongolica 22 112.64 9.25 9
Robinia pseudoacacia 8 36.72 12.56 this study
13 69.28 13.23
20 118.67 16.78
39.37~4811 t/hal® 2 #, 1972), BMHF € Tropical rain forest
EH 9 Bl pkol 4749t ha(& %, 1982), Efl = broodeaf forest
vergreen broadleaf fores
el 1LEEA ob7hAlbBHkol 3947t ha(d %, E’jﬂ
1982), kel RAMELIMOl 47.96t ha (&
%, 1982)019 2, AAEHel H% A rich Albertel as- Deciduous broadieaf forest
penfk2 77.11t/ha(Peterson et al, 1970), HXK Western Pacific area
birch#-& 400~46.0t/ha(Tadaki et al, 19612 A, )
. . Experimental stand
RS s 2R uiel HERe R Korea
o, oAl UFbR2 - ERY 2 g U ! ! ‘% Pine forest
ghd ok, é m ] —
Kira® Shidei(1967)& Heobslokel #pketmnr W0 Fir_Spruce stand
of dojM EHET 1 HESTHE 1Y 37 »ol u o
<0

Bt ow, olge EEr ofsloll Lyt A BE
R B ERY K BE HRE SA e
drh ool B GREBHF Y Picea®t Abies#k
2 6~30t/ha(Fg 16t/ ha)2 A 14~16t ha <l
Fol BrEsEEE JEbdch REMEBERNKS KED
3~4t/ha, B&MEMKL T~8t/ha, BHEHK
o A% 7~8t/hadl EBE z+ FHrkol 7% B
o ERL AAstEs FERS Jdo FEaA, KEE
MEHE [4E03, BEREHE 1~3F, #¥EH:
2%, Picea B Abtes® HHF o Eeket ¥R 3
~5E o2 Yo Faol YTE Jdo HERS @
tH{Tadaki et al, 1962). %2l vteloll A #ER 44
THe BEEe 2~6t/ha, ZEBEHE 2~3t/ha
o 7 ol vEbyd, ol7AlUFE 3~Tt/hal
2 REREH ol w2 KES Ve, HER
ol MLl &2 HBE BYAHFCL

% 60 A BERFEE(Y:/F:kg/m*2l gol 84
H 0.52kg/m% 1344 059kg/m', 1844 080
kg/mPoz A, —MEee A BER $Es
Aol —EsA 1.0~15kg/m*(Kira % Shidei, 19
67)% VEtU =, ofol ¥ld Y& & JEE
e obAA B AHAIEA BT AR STAE

e — " -~

8 12 1 2 % B
Leaf biomass(t/ha)

Fig. 3. Leaf biomass estimates in various forest
types of the Western Pacific area and Korea

Sources of data: the Western Pacific area
(6), Korea (1,2,3,4,5,7,8,9,16,17,18)
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3 mEe ¢ 5 ek ey HERS WY HA
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20 F A0l 141%2 A, BF4L ikl BEEYRKE

B e -S-& BER U olv MAERLS HE
A wnslel EEe PAMATRS BAMES e

Wi o1 F JAsle ZEASN EH ool A
A e Kira? Shidei(1967)2 fRiftel T gRch #
HER & BEN HERkAAM E710 Kot 20 4
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= AL WEEskoz o 20t/ haryroid, 2oE
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Fig. 4. Net production estimates in various forest
types of the Western Pacific area and Korea
Sources of data: the Western Pacific area
(6), Korea (1,2,3,4,5,7,8,9,16,17,18)

Table 8. The production efficiency of leaf of Robinia pseudoacacia stand

o] AR« AUFEHMEA oF 10~15t/ba* yrol
I, HEN 4 EEL SHEEKS 4 10~15tS
hasyrol®, 7b4 e 22 BiFd ZEHESMK
2 §5~10t/ha*yraldl, oA EE B Fol X&AEHK
fEF& 3te 71ztol 7 W& solnh -2zt
A e AU FE 1~25t/hacyrel & BR
g el U, 82 5~10t/ha*yro] %o, Ma
Bel A% 1~15t hasyr2A 5~10t haeyro A
od @Wol YEldTE oA URe AL SHEME O
w2 grolu, HEfEol A= FHgotrlor o fehtal
o HED v ol £3ch

#H#R(1976)2 W.I.(warmth index)2} Pn(net pro-
duction)®! MFHE cbg Ao 2 yehych

Pn= 008591 W.I.+8.40(r=044)

Yol £ 20142 W.l.e 9539CEA ¢ Kol R
At #idERS 1659t/ ha~yr2Ad & HEY
20 Ao HEEME S v ® gholch

4 O] LEREFE

% 82 o #iA{L%E (net assimilation rate : NAR)
s do @MAEEEES FBH Aot #MRELES
8440l 366kg kg yr, 1340 4.13kg kg yr,
20 4ol 250kg kg yr&A 13540 A &
gg JEbi Y, oAU R HBELEEDEL 10~13
Fad W BEY Aoz Ao FlE 9ESE
ot7HA U F-2f NAR® 302kg kg /yr(& %, 1982)
2 e, K BEEME L G kot o
NAR-2 ffEql wel g2 ZR7 dsu, Paulownia
coreanath ©l 4.73ke kg/yr(& %, 1982), Pinus
rigidatkol 1.65~195kg/ kg /yr(f %, 1982), Pi-
nus koratensisthol WMt 1.86~2.27ke kg yr(¥E,
1982), XBol 1.28kg kg /yr(E, 1984), Pinus
rigida X taeda kol 1.46~4.53ke kg /yr({f %, 19
84), Larix leptolepisthol 3.2kg. kg yr(Satoo, 19
74), Abies sachalinensis#kol 1.0~1.1kg/ kg yr
(Satoo, 1974124 X HEMES o7 YT+ 9]
A g o, Y FEEE] 2L Y 4+

Stand age 8 yrs 13 yrs 20 yrs
Leaf biomass (t/ha) 3.43 3.20 6.71
Total production (t/ha/yr) 12.56 13.23 16.78
Stem production (t/ha/yr) 5.78 6.59 6.44
Net assimilation rate (kg/kg/yr) 3.66 4.13 2.50
Efficiency of leaf to produce stem (kg/kg/yr) 1.69 2,10 0.96
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P=1.645L+1.079 (r=0.765*%*%)
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/yr, Larix leptolepis$k°| 1.57 kg kg yr(Satoo,
1974), Abies sachaliensis#k°l 0.53 kg kg yr(Sa-
too, 1974)2 B&E=EUewl, K FEHEY ot74l
Usts 4E BE3 e W, Jo 8H4EgEE
skt

¥ 62 EAKSY #e MAER (pskg)@ ER
(Lkg)ife} BAGRE JEIY Aoz, olEfjoles BHH
RER 7 Rz o b2 Koz vE 71 Uik

Ps=1.021L+ 0.875(r=0.747**)
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