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Above-Ground Biomass and its Vertical Distribution in a Plantation

of Quercus myrsinaefolia
¥ E B HEr - N K EfEER
Tadao Waranase* and Kitokuroo Yacr**
1.& Lt & (i

P E ORI RS AR 1B B HFZRIE, 1950448013 LosBIR 5 s 5 e FESR
OHSEHRIATE DT B, 2F, £/ %, Th=YklE Lo rT 5 HREERE L) b
F 5L bNRENT DA, EREERZOWTY, TAAFL, TIAL, ¥T4h, ay
4, 5T, VSR, 7 A% EORERH DB, LiL, EEEEMOBRED S IERBMED
Gitkds 5 VBRI AR Y L b0 T, ATHEROMKE L 5722l 7 29 & S RAE T
HBE) L PT ALY LEELTOL S Th B, IR B b HRIEEHO A
THAS LT THS I,

KBz &) T DL TH N2 DNT L REEDR - BHALKIC DV TOBEDIL B B 77,
ATAERAKIZ DV T OBl A D72 b vy, =2 TIRAEBABIHERIC O by T4 %
FUMATONT, ATHO—ZRE LT, HEBRERE ZOBESHE L 50,

%8, AEIC b THEH TS -7, RERRMOMEN S 2 CEHLLEL b5,

2. L b ~ 1= &

L bz bhid, R BHA RO R SR B [RSELUNED S 7 7 3 0 &7 VS
Th b, FRRIOEEHI60 m THISTIE Ch 5. 19724 51978 F TOHFRBRIL
REMNT— 512 FIUL, FTHARIS.EC, ATHORBALE 8 A025.5C, RIEAR
F1AD2.6CTHY, FRAKENFHIIHI60mTH 2.,

* RERE R E AR
Department of Forestry, Faculty of Agriculture, University of Tokyo.
* ok R F R AR S B it
University Forest Experiment Station at Tanashi, Faculty of Agriculture, University of Tokyo.



106

ZOMAE, SEETHEAREZ 1 X 1 m BB TII724 6 AICRERL 72 T, MREEIZ#350m
Thd, TAHY, 25H) % EDFANUIHERES 51975F % TF 2 B, ZNLIEI9774F T
BE1BDD Y TITA bz, 19784 KD FAALR &5 TS ATE I3 HEAFF 10,0004 /ha »° &
17,0004 /ha 1S HA L Cwiz, MR BB 2L hdr 722 b b, FHRIIREEL TF %<
BIotBhns, AERSICEWEIZZESCHSELTEY, 0 ~50cnZ0ENBEIZ1.4%
Th- 12, KNOTRBHEAEIZIZT X2 WY (Pleioblastus Chino) HET & - 72725 T iz
3 Zeh -7z,

L 5otz & — 11I0R .
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Table 1. General description of the stand

Fr ) 50cm &) EAE = Wrm s A st SEARA
Diameter (50cmE) Number
Age at Height Basal area of
50cm high trees/ha
cm m m'/ha
6 4.80 4.2 17.35 7,043
20
1 N=248
X=4.80
N SD=1.25
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50cnBEZE o
Diameter at 50cm high
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Fig. 1 Frequency distribution of diameter at 50cm high (November 24, 1978)
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3. L b = H 12

Y, ETAMGHANELAR (N 248%) i2DWT, 50emBEEEELBELBIEL 72, DV T,
50em B EENVEESA (R— 1) 26T 2 SEEREH 5 AT 12Rn AR L BOH L 72, #
AR 1 AT OHEED SR BIL T50em® = E DRI, FNFNOEBELZAEL 72, 1B,
ERARDEG 5, BE, EAELEHT 22008 2B 72, 2k % %128 785C,
48BFRLL LR | CHEL RS, £EL oML L EBORWELFHEL 72, EREIEHER
HEt (RE LA AAM-78) I2k > TRIEL, BUEH2 ) DA TERRD &> &8O ERE
EEEL, '

Zavitkovski?ix, BLEAAKRE L CHBARZBET 2 0 MK ZBET 50 THEBOHEED
BubZ L 2iERHL Twb, 22 TEHEERCHBEARIZED T vy, HigKL &6 TEAR
HAZEZITH, ZORRY LERAKREBA TS, £2T, HMZICHBHD(N 61K 50emiE
B 4.62em S.D.:1.40) Eki&Es 5 5FILEARICH B L0 (N: 99K 50emE BEE
4.80cm S.D. 11.14) X2 T, HEBIREZIT A 728 25, 5%V NVTHEEENRD
bhr o7z, MARTOLRTENE (M- 3) 2 &%, ZOWSOEMIZIEH2 m Dl
133 A THONS LBEEL, bl S ERIC 2T TIIARRBRM r REME OB a2 7)) —}
RO\ 2 mBIEDFERRCIC L > TRYVHAE NS Bl E2TwBI b ELhb
5L, ZORSTIMEREHKARBICSEE L EL D LbN TV TV EATEIVWERbNS,

B, BARFAEIIIBFEIIATEIC, REFREIRE12A EOICiTAX - 72,

4. W EBREE

BARO#HE IR, HNERD L WIEEE S ED —HETIT % - 72,
1) MEERE

BIAESE DBHEENM THRILYT 2 HNAERBE, 2% VBEOERRN_>OHFX LY,
b B VIELEX & 20OWAY X ORI,

log Y=b log X+a ' (1)

DBIFRYRILYT 5 Z LHMLNT W3, P28 = = 3, D(WEER), Ds (50cnEEE)
D% Ds’ D*H (H:##&), Ds’H & Ws (8&E), W (KE), W, (¥H), W, (E@EH)
EDRET, (DR & 2 BIRRE L REFRE 22 K7z (F—2),

W5 Ti3 D*H %%, WaTld Doo’H 2%, W, Ti3 D*H & Dgo?H %%, Wi Ti3 D*H %, i bl
TEEED LWL Th D, B2, DEW,, We, W, WL0BIRIZ, R— 20k 512 W,
RBRDTR2 LI NTYENKRE N, Z22T, Wk Wi, W, OB TR & 2 BIRES
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£—2 AAMERRC L 2EESHBATROEER log Y=b log X+a D EIEFEH & RERHK
(D : M@ E Eem, Dso o 50cmi5EEen, H : #E m)

Table 2. Constants and coefficients of the equation log Y=b log X+a, where Y is quantity
per tree and X is following dimensions in each tree : D(: D. B. H.), Dy ( : dia-
meter at 50cm high)in cm, D?, Ds,, D?H (H : height in m), and Ds,?H

Y X
Unit. D Dso D? Ds? | D?H Dso?H
HE kg | b | 2.3585| 2.1817] 1.1792| 1.0910| 1.0454| 0.9753
Fresh weight a | —1.1085 | —1.3270 | —1.1085 | —1.3279 | —1.6421 | —1.8013
2| 0.7451| 0.7282| 0.7452 | 0.7282| 0.7657| 0.7489
W ®E ke | b | 2.48320 2.3051| 1.2416 | 1.1527| 1.0996 | 1.0290
Dry weight a | —1.4881 | —1.7235 | —1.4881 | —1.7235 | —2.0458 | —2.2218
e | 0.7588 | 0.7468 | 0.7589 | 0.7468 | 0.7782| 0.7658
Leat [ mw | b | 2.3900]| 2.1753| 1.1950 | 1.0878 | 1.0550 | 0.9706
W_.| Area a | —0.4063 | —0.6041 | —0.4062 | —0.6043 | —0.9385 | —1.0726
2| 0.7920| 0.74931 0.7921| 0.7494 | 0.8072| 0.7677
HE ke | b | 2.9056 | 2.9073| 1.4529 | 1.4538| 1.2921| 1.2906
Fresh weight a | —1.2069 | —1.6235 | —1.2069 | —1.6253 | —1.8697 | —2.2366

r? 0.7165 0.8192 0.7166 0.8192 0.7410 0.8308

gfanctyv "luz ke | b | 3.0223| 3.0212| 1.5112| 1.5108| 1.3412| 1.3388
Fresh weight a | —1.5331 | —1.9666 | —1.5331 | —1.9666 | —2.2218 | —2.6021

v | 0.7149| 0.8158] 0.7150 | 0.8158 | 0.7363| 0.8245

H ke | b | 2.1113| 1.9045| 1.0557 | 0.9542| 0.9338| 0.8525

Fresh weight a | —0.5538 | —0.7169 | —0.5538 | —0.7172 | —1.0273 | —1.1325

% W r* | 0.9363| 0.8701| 0.9365| 0.8701| 0.9580 | 0.8972
Stem | %E ke | b | 2.2149] 1.9929| 1.1075 | 0.9966 | 0.9765| 0.8895
Dry weight a | —0.8259 | —0.9935 | —0.8259 | —0.9940 | —1.3170 | —1.4237

2 | 0.9443| 0.8730 | 0.9445| 0.8731| 0.9598 | 0.8951

# Stem-+#% Branch ke | b | 2.4613| 2.3208| 1.2307 | 1.1606| 1.0892 | 1.0334
%8 Dry weight a | —0.7597 | —1.0177 | —0.7597 | —1.0177 | —1.3125 | —1.5129

We+ W, r* | 0.8818| 0.8054| 0.8820 | 0.8954| 0.9032| 0.9136
& & & ke | b | 2.4664| 2.3182| 1.2332| 1.1593 | 1.0913| 1.0325
Total dry weight a | —0.6842 | —0.9378 | —0.6842 | —0.9378 | —1.2381 | —1.4330

W, + Wy +W, re | 0.8747| 0.8825| 0.8749| 0.8826| 0.8956 | 0.9009

r? | g {R ¥ coefficient of determination

RERELRD (F—3). We~WBARTI3, Dso?H iz B LIE %D, Dsed 53 Dso®
~ W BB X [ L & 5 2 BB TE S 17z, We~ W BIE TR, F— 20w FLE 0 LBk
ERED TR N1, |

DN EABEORERZ FROMMEERFIC S CEH THERBAFLHEL 2, $72,
W b Wolz D THE, We & ORI EBBIRD b O#E LT L - 720 ZHLORREE— 410R
¥+, B, DOBAFAEIITL > TwiwnT, D, D?, DHICL2#ERRTELD 72,



109

™~
@
S
=Y

vale Jeal g @ g

§ 2.0

10.0 Stem wt. °/// Branch wt. /0’/ Leaf wt. Leaf area
° .

5.0 S°/
? /2./" L) 1. .
H 0a® ¥ ° /° °
v ° oY
H o/ 0w
H KA R S °
S 1.0 / /' /° / ° "/ ..' ../ 10.0
¢t /) / / / / 7
Ky °| / . . .
i 05 / 7 5 .‘;/ 2 '/ 5.0 T
w /- i //
£

0.2 p et .

/
2 s ase e s 456 7§ 456 55 456

W ® B &

D.

B. Ho ca

H-2 WEEECE B, REOMENEEBIF

Fig. 2 The relationships between DBH and weights of foliage leaves, branches, and stems in
sample trees white circles : fresh weight, black circles : dry weight

£-3 BrH, BroMMERBKOERRE - ERK

Constants and coefficients of the equation log Y=b log X +a, where X is W, (stem) in

Table 3.
kg per tree and Y is Wy (branch) or W (leaf)in kg per tree
X Y
HOE W, E E W
Branch kg Leaf kg
£ =E ¥ H £ & & =H
o OE W F.W. D.W. F.W. D.W.
Stem kg b 1.4232 1.4058 1.1299 1.1194
a —0.4716 —0.4209 —0.4970 —0.5613
r? 0.8184 0.8036 0.8142 0.8010

r? D PERRE coefficient of determination

2) MrimfRAL Sy ik

BRAKRIFEEREEZRERT 20725 TREN TV 50T, HRAROME ST % g BT
EEH 12 ) OMROMEEEFT 2 G L L, HEKRORAFEL w, HALHERES ) OhOBHE

BEWET1T,

W=w- G/g

PN LDV, ZOWEED HHEE L 2 ERATFRL R 410RT,
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Wy & W I BERAL S 377, Weld AR RS, HAREDIT % - 72, F— 41298 18
D) BbEEZFIZOWTE EDUBLAEDY, B—5Th5b, $72, 1)—1~4 (£—4)
DI BT, FNENRERED—BE D - 2 HED LT L 2BHR L 2) 0 FiECite L 728
HROLE—S5ITRT, LEN 1) 2)0FETHLEEMENAK2)/1)13, F—50Lk 52,
1.02, 1.00, 1.13, 0.94& 7% 5, &’@%T‘%J@éﬁ%é%mmﬁﬁt:owﬂi%#bfﬁ)f‘,
HEIEARE L TIL.01TIZE A EED AL L7,

F—5 YIHLVET NGO B ERE?)

Table 5. Biomass of a Quercus myrsinaefolia plantation
summarized from the values in Table 4

¥ Leaf # Branch #% Stem | & & Total*
\' Wi We W W, +W;+Ws
% E D.W. B f& Area & ®E D.W. % EDW. &% ®E D.W.
t/ha m*/ha t/ha t/ha t/ha
HEE DR 5.3~6.2 5.6~6.4 9.4~12.4 17.2~19.2 31.8~37.3
Range
F #) 5.9 6.1 10.9 18.3 35.1
Average .
Percentage (%) 17 - 31 52 100
1) FHA AR 6.0 6.4 11.0 19.2 36.2
Allometry
2) WiEA&EC B 6.1 6.4 12.4 18.1 36.6
Basal area ratio
2)/1) 1.02 1.00 1.13 0.94 ) 1.01

* ENEKEBEENH Sum of each part estimated.

* % K— A OHEHTHS N BKME L B/ME Max. and min. obtained by the different estimation
methods in Table 4. '

¥k kx K- 208 - & YRERBOE N ERRS L H#E Estimated by using the allometric equa-
tions with highest coefficient of determination in Table 2.

DEIZ, UEnH EHAFRENHEMED ) b, & CICERIZHOWTHIOE > kT 2,
HARYZ, » 7% MoBELE, ¥miE%, 8.8£1.9 (t/ha), 8.4+0.5 (ha/ha), 72, &
IREBMROERLE S, 8.612.5 (t/ha), ¥FH%* 5~ 9 (ha/ha) L :HTn2, =2 TH
LNTERIBEENL T HIHE NP, BRIEERMKE LTI TRICE2 VY, ¥ F7313
WEEELI DL, BRENKRT LR TE 2HETH 5 LIEHI N TV 207, oS I3HER
T, BEI»HENZS->TE) (CFYBE ©4.22m, S.D. 1 0.60), & & ThiLdhs, B
A, THER, LERDHCIZTERBIIFHL Tk, 295 La&Ers, fuclklL g
LnwinrtBbns,

LEHLE, 70 OFURIGH & BERARH & ¢, IWEKE# AT (m/ha) IS d 2ENH
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#8 (t/ha) DML, BIEH0.55~0.58 1 LE—FThHBHDITH L, HEH0.46~0.22 L Hx
HICIE ¢ L b MBS IS B 10 D CIE T 212 5, LB~ Tw2, INbOMIEL
ol B 72 s KBNS O WM IR A 2 K7z, £, BRRAADS0emi B EE X W i &
NEGERR (r: 0.90) 7 b WSO ELMEHER & H5E L 72, 2 Dl B & FHI50enE B ED
B & oM S0omE WAL A 3 ic 5 1 O, Wi A58, 94m /ha 27872, OB & X DLt
120.68% % 5. 78, S0cmEMIEMAE (m/ha) ISHT 2 EOBER (t/ha) DHIZ0.35Th
272,

370, LEDO 8 EAEBRIEHTIE, BEREKRO LS TR, K, KoL 2HEF, 10,
20, 10%ThH5b* ZHUtL, ZOKSTEEREN, 52, 31, 17%Ic %5 2 L 4R LTH

<O

5 MIBRFEBOEESH

LbXREWRDE, B, EOREROEESM %X —3NEEBERICRT, i3t s
2.5~4.0miC ELBEOHTOBH T B, i3 EEERNOK 3EZ 5D, 1T LA EDBICTA
LT3, HEMEIKSBN2EHBTH D, b, WRIILDRTES DLz %), MK
EHIIT—E T 52.5~0.5mDFIITALILS,

% omoE Y%
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¥ oot )
€ . . e .
Fig. 3 Vertical distribution of biomass
. rb E .
10 Dead branch above the ground and relative
light intensity (productive struct-
0 T 8 2z 1 0 1 3 4 5 6 R
¥ @ Dry weight t/ha ure dlagl'am)

EBA, TR, FERAMTEREROFBESH L HET L L (H—4), #ECELL-T

*JRE b HE
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HADL OB I TCL), $BARTIIEBBIC L 2EZ DT Twkwn, L L, EBBEA~%
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PLEiz, PHARTIZ1.5~2.0m Ll kic, ##ARTIE2.5m L g2 5nTwa,

3K FEER £ ¥ N
6.0 | Dominant Intermediate Suppressed
H:5.2 m H: 4.3 n H:3.8 m
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= 3.0l 0ld branch ﬁ[ LEERE
LY
e 2.0 12Ld
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Fig. 4 Vertical distributions of leaves, branches, and stem per tree

ZOMGOMERE T OHMEEIZL.4~2.9% Th 5, BENOKORIGERE & B8 RIHR
BONMHEIZ, 0.26~0.29: HESI N7z,

MR, AARFETH DB EEABEOEEREN LI WD—D & L TERMEEEL H
Tz, BIEDEREEREIZTHT.2~0.4m/m*, DY - & L EFT 2B T0.5~ 1 m/m7c D
LT, BEBENETN2 ~d/mB L5 ~10m/m Th 3 & L7, RFAEMKS TIZ, 1.2
m/m 5 & U3.2m/me & e ) B ESEES L,

» H F L

HRERFREFMNBRHERBERBADOATHBO L 574 > EF ARG O FHRTE -
ENEESMICERLBWTL b7, BFROMEIX, HNEES: MEHEESEN —DD
FEZ & oz MNERETY - L L RERBEOBERZE - ToOHEM L, WiEEES®
L BHEEMEE 2D L, BRRTRRLEY D - 720, ELHERLEKTIHIZZAL TH -
2o ZOMGDEREIL6.1t/ha, ¥EFE&I36.4ha/ha T, T F THREINZLTHLMICK
LTA% <, HRRIEEBKE LTI TRIZHS2V, ZOMRSIZERK CRIE D ST X508 &
<, BEAR~LBRMICERBOFHIGALN LN EPFZFOBBEEZ 515, EOWRLEK
i, 0.26~0.29T, FHEEBEEEL, 1.2m/mTh- 72,
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Summary

Above-ground biomass and its vertical distribution were studied in a 6-year-old closed
stand of Quercus myrsinaefolia planted in the Tokyo University Forest at Tanashi near
Tokyo. The biomass values estimated by the allometry and the basal area ratio methods
are shown in Table 4 and summarized in Table 5. The differences between the values
obtained by the allometry equations with highest coefficient of determination in Tables 2
and 3 and those by the basal area method were not remarkable as seen in Table 5.

The leaf amount estimated here, 6.1 t/ha and 6.4 ha/ha, is small as compared with the
reports dealing with the coppice forests of . myrsinaefolia and near the lower limit of
evergreen broad leaved forests in Japan. In this stand, the difference in height was small
among trees and the separation of leaf layer was not apparent among dominant, interme-
diate, and supperessed trees which may result in the higher light extinction coefficient 0.26
to 0.29, the higher leaf area density 1.2m?/m, and the lower level in leaf biomass.



