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A Study on the Effect of Environmental Pollution on the
Biomass Productivity of Paulownia coreana'

Tae Wook Kim’. Kyong Jae Lee’s In Hyeop Park®

E #

BEFE R WE gt EMNES #F7 B¢ Bl Aase 6440 25 UTHe 10x10
me| WERE JEotL AL biomass § ST MLk BEREHE HET BN 108 L TH
gEAS iR, BW), KW,), BW)BEZ Urol RERS HHs, DHo MHAERAS Ao #
watar. FERmEEEe BN 11.06cm, BHL 890cn, FHKE7 BM 7%8m, Bl 557meldth 4
EHEEANA RAKBE BN L 42m, Bl L2melA A&s 1, MY BArAREE B4 52m,
BHl 42mol A uvetdch i bEe] BHEBS EMA BBE 3719t ha, K& 784t ha, B 246t ha,
L& BERL 4749t hacl™, Bl G8E 1174t ha, HH 619t 'ha, EH 1.12t/ha
o2 2@ bEe) BFERL 1905vhaclAdoh SMAERS BEMZE 1164t ha«yr, #lio] 2561hasyr
olo, HEMIEHE EM7t 264hahacli, Filiol 382hashacl®, BIFBHEEAA EM7 060kg o
Eiliel 0.34kg/molgich o) 4EMERE HET ¥ NARE BM 4.73kg kg yr, Bl 2.29kg kg
yroli, Q1o BHAEEREL EM 2.9%keg kg yr, Biiol 0.83kg. kg yr °lgith

ABSTRACT

To study the comparison of aboveground biomass of Paulownia coreana Uyeki,of 6-year-old, located in
Seongju of non-attacked forest and Ulsan of damaged forest by the air pollution were selected. Ten sample trees
in Seongju district and seven trees in Ulsan selected taking account of DBH distribution were felled carefully
to minimize loss of branches and stem analysed by 1m log segment sectioned from base. The tree height and
DBH were measured for 16 trees in total growing within a 10 x 10m experimental plot. The diagram of oven-dry
weight distribution of stem, branch and needle for each 1m segment was constructed. The logarithmic regression
equations between dry weight of each component and the two-variables, DBH and tree height, combined term
were presented. If the estimations are extended to a hectare area stand, it contains 47.49 tons of aboveground
biomass in Seongju district and 19.05 tons of it in Ulsan. The annual net productions were 11.64 tons of above-
ground in Seongju district and 2.56 tons of it in Ulsan. The net assimilation was 4.73kg/kg/yr in Seongju and

2.29kg/kg/yr in Ulsan and the efficency of leaf to produce stem was 2.99kg/kg/yr in Seongju and 0.83kg/kg/yr
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1. REH #iR
A BEEE BETE #E A e Bl B

ME AlE= BUES BEEL #ES BEY
B Bt B006 BLLEAY fIEd esuR
(Paulownia coreana Uyeki) #sroll 4 EHEE ol
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Z lelA BeolE ¥ie} el EMfiR-e FHRMSE
& 11.06cm, T 798m, ha & WE B

Table 1. General description of stands studied.
District Seongju Ulsan
Age b) 6
Mean DBH (cw 11.06 890
Mean height (m) 798 | 557
Clear bole length (m) 427 217
Number of trees (No,/ha) | 1600 1600
Basal area (nf/ ha) 15.56 11.29

15.56cm? 2, BYihe] #&9 #Efie 890cm, 5.57
m, 11.29cm?uct & g ¥oh TAEEE &
e el d 16K, 100mPol 22 ha® 1,600 K2
2 5 s R fkegelth WM & 10
OB BERFRA £ 20 Rk AFEHEELS
AN 13.3°C, Bhl 134°CER 8T MEE e
o, FERY BREL EM 10053mm, Bl 1341.2

Table 2. Synoptic meteorological data at Seongju and Ulsan, (1972~1981)

= Month

1 2 3 4 5 6 7 8 9 10 11 12 Mean
Element Place
Average 1" | -02 22 68 132 182 224 57 257 208 150 77 L7 133
TempC) | n* | 14 28 72 127 171 2 9 48 252 207 156 90 36 134
Aver Max | 1 | 48 67 127 183 245 280 04 307 265 213 134 73 187
Temp("C) | m | 66 90 126 180 228 257 89 296 257 213 148 95 186
Aver Min | 1| <46 -34 16 76 122 176 21 218 162 96 30 -28 84
Temp(T) | m | -31 -18 23 74 118 170 15 216 167 107 53 -12 90
Total [ T217 270 266 954 798 1328 1891 1000 1087 536 411 195 10053
precipita- || 599 525 692 1421 1033 1723 1852 1769 1828 694 1219 257 13412
tion (mm)
Relative . | 600 574 576 581 585 668 742 730 716 680 644 629 644
humidity@g| | 610 614 666 694 703 793 828 805 808 742 682 623 714
Warmth .| 1122
Index (°C) | 1085
Cold 1| 13
Index CC) | 1 - 72

*1: Seongju, I[:Ulsan
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Table 3. Soil characters of experiment plots,

Availa -

Exchangeable bases (me/ 717070 #

Soil PH  Organic Total bl C.E.C. Base
Plot texture ( H,O ) matter N PeO (me/ ——— Satura-
:5 o) VG - s e ++  tion
1 7] ) (ppm)  100% K Na Ca Mg o
. Silt )
Seongju loam 5.53 2.16 0.19 14.67 17.04 0.25 012 3.96 2.24 38.6
41
Ulsan Silt 4.30 241 0.17 13.76 10.04 0.09 012 1.83 0.70 27.3
mmE EMZE Bl 88 75%o xukx] ¢ o teta), S.N¥ ¥ (Bidens bipinnaia), woAE

ot F i 2% feivel BREMELE 6~8H
o HrhiEMIT da, AEY 12~2H¢ WL ®i
T oHeloh, FollAd RelRol BEEH(Warmth In
dex =90 -5), & n& >5Cs BAK) o %H
% Cold Index =~ £(5-1), ® 12-ne /<
FHE)E R v, EAEEE 1Ahy £
MBS JlAl AeR, BARSGHBA
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KR
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7 386%2 W #Molm, Fle 273%E %

oo kel 43T} KR wol B Sl
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Fig. 1. Frequency distribution of basal area for

stand studied
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Fig. 2. Profile structive diagrams in the sample
free,
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Table 4. Dry weight of stem(Ws), branch (Wb, and leaves (W1) of sample trees allocated due to diameter

size in Seongju district,

Diameter Height D'H B Dry weight (gr)
(D) {H) Ws Wb Wi
cm m cd * m
6.0 5.65 203.400 2,404 678 311
7.6 7.55 436.088 3,906 1.355 372
8.7 7.70 582.813 6,471 1.709 960
9.5 7.90 712.975 8,926 2.420 967
10.5 7.94 875.385 8,531 3.334 1,206
115 9.39 1,241.828 11,914 4.739 783
12.2 0.64 1,434.818 10,423 5.644 1736
13.4 9.75 1,750.710 26,545 7.882 3,273
14.8 1120 2,453.248 69,446 10.459 2,904
15.6 1105 2,835.144 115,972 12.358 3,338
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Table 5 Dry weight of stem, branch and leaves of sample trees allocated due to diameter size in Ulsan

- cistrict,
Diameter Height DH Dry weight (gr)
(D) H) Ws Wb Wi
cm m cm?m

41 4.44 74.636 701 437 461
5.2 4.72 127.629 1,252 768 623
6.5 5.03 212.518 2,516 997 689
7.5 5.50 309.375 2,615 2,901 1,351
8.0 561 359.040 3,823 2,268 L1t

10.3 6.20 657.758 7,921 3,748 1,429

12.7 6.92 1,116,127 13,027 7,453 2,098

log W, = 0.9586 log D*H+ 0.2132
Bl sl A=
log W, = 1.0792 iog D?H + (.8262
1.0473 log D?H +0.6806
log W, = 1.5450 log D?H +1.6528 ©| %A th.
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Fig. 3. Allometric relation between dry weight and
D2H of Seongju district,

log Ws =1.3829 log D*H—0.0190

log Wb=1.1479 log D*H+0.1274

log Wl =0.9586 log D*H +0.2132
A ArA de 25UF9 DPH~W, D'H~W,
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Fig. 4. Allometric relation between dry weight and
DZH of Ulsan district,
log Ws =1.0792 log D*H +0.8262
log Wb=1.0473 log D*H +0.6806
log W1 =0.5450 log D*H +1.6528
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D'H~Woo] HA¥ARGE T x3ld, gl 1
W ®hirk FEMoSL & 57 g B F
(1977)°) BHET B8 T #5He DH~W, DF
H~W,, D*H~W 2 #¥4EGE«x (8877 1.0843
0.7480 ¢l 3, A+l vF HaodHE &4 0.889],
1.1686, 0.9221°1%3, £ %(1981)° HEZR 15
F BER Moo A 09634, 1.0403, 1.1350¢1%
3, Peterson £ (1970)% Populus tremuloides
ool A HEEHEREE &5 0.9061, 0.8870, 0.7478
oletx #4stxch Llbo s 2 5WFE v
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Fig. 5. Logarithmic regression between three dry-
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of Seongju district,
log Wi =0.8346 log Wb +0.1085
log Wb=0.7251 log Ws +0.5745
log W1 =0.6268 Jlog Ws +0.4992

Wo~Wi, We~W,, W.~W o BARE =8 5 69
Gt @SS R HRe o3 Ak

weight components of aboveground biomass
of Ulsan district,

log Wl =0.,5418 log Wb-+1.2291

log Wb =10.9432 log Ws —-00262

log Wl =05013 log Ws +1.2484

%, BN A=
log Wi = (0.8346 log Wy + 0.1085
log W, = 0.7251 log W +0.5745
log Wy = 0.6268 log Ws ~ 0.4992

Table 6. Biomass and increment of stands studied.

District Seongju Ulsan
Biomass (t/ha) %) (t/ha) (%
Aboveground 4749 100 19.05 100
Leaf 2.46 5 1.12 6
Branch 7.84 17 6.19 32
Stem 37.19 78 11.74 62
Volume
Stem  (m/ha) 73.15 51.59
I ncrement
Biomass (t/ha) %) (t/ha) )
Aboveground 11.64 100 2.56 100
Leaf 246 21 1.12 44
Branch 181 16 0.51 20
Stem 7.37 63 0.93 36
Volume
Stem (m/ha) 1393 1055
Leaf area index (ha/ha) 264 3.32
Biomass density (kg/ md) * 0.60 0.34
Stem biomass/ height (t/ha*m) 4.66 1.93

* Dry weight of standing crop per unit forest space (kg/ of)

=Standing crop (kg/ of )/ average height standing crop (m)
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Bliskay ol N
log W, = 0.5418 log W, + 1.2291
log W, = 0.9432 log W, — 0.0262
log Wi = 0.5013 log W, + 1.2484 ]t}
EMol e Wo~W, BfilelAde W,~W, o HE
7t M AA Mz b A Holu, log W ~
log Wi & F ik 25 HEol Ald Zor 25U T
o BET 44 verdh
MEERE R Eremios JEe iy DH
£ RAAA BHERS AAR #E7 £ 60 2
th, BMHe W, 246t,ha, W, 3.78tha, W, 37.19
t/haZ W& 4749t haol=, B L& Weol 112
t/ha, Wy 6.19t7ha, Ws7} 11.741ha 2 W= 1905
t/taolch B9 Wi EMe Aol ¥ 401%
of vzl grow=, i BEfel WL & #Ee  HE
2 F MR EEFEEe] H#e dzdd, We H
Mel 2B Bhliel B ¥k oz FiLimEe
BESEY d¥er FV 4R ok Hx Al
ZEo} Kyt WA =R, #Kel REEE LBl
FA Heol, ¥ AR ML gz 4o}
A7l mEel HEgEEe Bmd Aolch & %
(1982)¢] Bflliol A 7Hguol]l RS HFHel E|ErEw
o BiEE HENA FEo] &5 28.57tha, 61.08
t,/haol i, op7tAlvbP 441t ha, 39.47t/ha &
B, #EHe E\EEM WY HEL T£468%,
o7t Al FE 111 %ol ek & Rl W 1%
o] A H¥E FEL EHEM 32%, maEm 21
%, oMAA T HEM 49%, BEEH 24%2A
wEml A el Eob £ WRMRES 22 #iM
£ 2y
BRERWEY oz vted HERS 4560t ha,
Agrel R %L 6943t ha (B 9 &, 1977), &I
#H ARk 3937~48 11t ha (& 4 #,
1972), % B Oklahoma®] oak k-2 254t ha(ohn-
1974), Mot Albert 9 aspen #
£ 77.11t”ha (Peterson et al, 1970), H X birch
M 40.0~46.0tha(Tadaki et al, 1961) &7 &
o] BB ¥R whel BiFE&e xeoirt ok
EMe o FUFMsae BHERL AR Ld HA
g, vA%EES g BHAe fuiEEs g
& "} ofrh

son and Risser,

3. #HEERS ¥E
F 6ol Mo} ol MiAERLE BM 1164t /ha-

yr, BFLo] 2.56t/ha.yr2 A BEhlio] EMe 22%
Hro AuA gk #3 L2 2BMAER
o] Hdio] 44%ela, HEMT 332t haz
HMe 264haha wrt geds MbEge A
& 2 HFgas, So, gas®l HAMLALE Wt 2
MFTT BEE (E 2%, 1979) E{LE ¥u RRE
o] @yl fiEoez ARk & F(1982)° BAYL
Bl A EEhsat EE MR WA ER v
oA FEe K& 267t/ ha.yr, 843t ha.yr
ola, oPAAUF-+ &K 050t ha.yr. 625t ha-
yrEA ELRol A F£9 ghol 25 u-Fo uiE

Zlouv, FEo Misol 2844 U mejdoiwd  H
At o] obunt, ANEel wlmd malvke o4
vpel s o EubR-o] Mg o HE 2
o Ete], A& oFuvTol MEEE] B{ar ¥
2350 .

Eowlume MAESLS 750t ha.yr, A%
eubEg e 1521t ha-yr (B W 4, 1977), A=z
WERke 87t ha-yr (&, 1972), B lhige] o
Aol FH4UEC BEES JJFe AR#EE

& 441t ha.-yr (& %, 1982), BMhtbe] 15
TR W EERHKSS 1236t ha.yr (4T &, 1981),
1A Watamukiyama |112] ¥ g2 14.3t ha.yrSai-
to, 1982), Tokyo& Metasequoia #k-& 16.2t,/he . yr
(Satoo, 1974), A A2 F¥}-74Rel A= 885 ~
18.40t,"ha. yr (Kira, 1965), BZ&S Castano psis
cuspidata -2 18.70t,ha (Tadaki, 1965) 0.2 4 B
o] o B MiAdEE HANY MEEd s A
2 ke Mojrh

HER(1976)2 W. L. (Warmth Index) ¢} P, (net pro-
duction; ton/ha.yr)2el BEE 8 Lo ety
o

= (,08591 WI+ 840 (f=044) @

erel & 20014 EMe Bhliel Wlv &% 1122
T, 1085CE2A @Rl A MAESS KT
43 BN 1804t ha-yr, By 17.720 ha.yr 2
A HEMEMEC ¥4 & glolth

# 6ol A BES EEc Koo HEHBRER
S o gpe] EEAY FHHSE U (Y H
kg /miye w kel Wil A iy
"HS JeElUE ez EME 060, Bl 0349
o Kira®h Shidei (1967)% Yr,/He &  ##
o FHgme A glel Al --EshA  ERUE,
BE 10~15kg/me2 FHWe® | 3kg/m® o
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Table 7. The production efficiency of leaf to stan
ds studied.
District Seongju  Ulsan
Leaf biomass(t/ha) 2.46 1.12
Tetal production(t/ha/yr) 1164 256
Stem production (t/ha/yr) 737 093

Net assimilation rate (kg/kg/yr) 473 229
Efficiency of leaf to produce ;

stem (kg/ke/yr) 299 083
Stem increment per unit leaf

weight (nf/kg/yr) 070 187

ool AmEfEEE K] Hsted,  #lE{L4(net
assimilation rate, NAR), ¥ @é#t/lbmEmpexd &t
BE Aol & 7ol malch EMe NAR-& 4.73kg”
kg /yr 24 griliel 2.29kg kg yr 2 A B9 229
kg, kg /yr 2o 2{5sts of & g depdch ¢
o] NAR-& #ifo} ulet ohBul, Larix leptolepis
Fholl A+ 3.2kg, kg, yr (Satoo, 1974), Metasequoia
ol = 3.62kg kg yr (Satoo, 1974), Abies
sachalinensis %o A& 1~ 1.1kg kg yr (Satoo,
1974) 24 BN 25 uFHe] NARES & Hd
&%tk 2" 7€ BERY THAEEY 8 W
F2 UER Aotk EMolAe #MifEER(Pkg) &
i@ (Lkg) 7ol BLME7L guse o ez v
ebd 47h gt

P=4033 L+ 0.367 (r=0.802%%)

o
@ Secngju

x Llsan

Net production iks/iree!

o

NAR Xa kg

Leal mass

Fig. 1. Relationships between net production and
leaf mass or net assimilation rate, -
Seongju:P=4.033L +0.367 (r =0.802 )
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Fig 8. Relationships between stem wood production
and leaf mass or leaf efficiency.
Seongju: Ps=3267% +2.286 (r =0.725")

W EHLE oS3 2ol vEtd 7 ok
P= 1316 L + 0.324 (r=0.879%%)

MLl FEFE Bl 44 9§ 2A JdEvdBag
HiNel NARe] Bfilie) ozlwch €4 ¢tk

£ TAE 9o BMAERERST depled, &
M7t 299k kg yrol, BRi-8- 0.83kg kg yr
24 BEMrE gFhel grroh 3 6f5 ¥R HA
o} Larix leptolepsis RN A o] @A FERE ¥ 157
kg kg yr. Abies sachalinensis®hel A 0.530kg/”
kg yr, Metasequaia glyptostroboidesol A& 0.93
kg kg /yroleti Satoo (1974)7} #x T v K #
HEREY 2 5VFE M gtec A e

e, oly MEREQ AR FHolsh ¥ 8&
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