Y V=T h Y THRRE O EBERIFZE
— XL L CHEAEE L AREER —

P\ K E &(l)
¥ 2 H &

THYTEIX, M50k IELlvbh, £0) b330t A~ =T ERHBEA—-ALFVTD
RETHHH, 2 v=vERE LTOBEREYTENE TSR E v=VvaERDOE 20 iz 2L,
Bt R GRE7 7 V0, A VF, Y+ 9, TAVIBERRECERIR WSz LI {abhTH
B, W THET7 7V HDF A —AHFTDEY V=77 7 OEKRIELRT, ZOBEOBEIL, Na-
tal bark DJIZZ 2 b » T 5,

bAERB TS, BITE» BB TERNTRbh T, REAOERITAE 35 £T, #H
BETCHEBIhCbORNRINE IR TS, 2L, MHOEAR, BERBALLTTHY, TEOEL
W7 %7 H 7 (Acacia dealbata), ~57 H 7 (A. baileyana), 3 €7 H 7 (A. decurrense) i
EThotcbvbh T, BEERE S BERRENTER COEAR, BIOECERSREEKE
Bize ) =757 (A mollissima) BNEMEINAZ EIZLESD, L2 L, BREBKERBRS L+
DETHENTOTORBRELRET, FHECERENHELL, FFENCR) EFbh3E - 01X, B
21 ETATHY, BERAOT7Hv7ELTL, BRERFCHENEBHIVCELEND, ) Y=7H
YT E7H T AYTREL VB TW5, BEE LTOEROTMIACIE, BERED 5 ixe & Bk
BREEME ShTwiedd, MERROBERLC EAERIh, V7, iRk EORARLEARIRS
K LTehin T, BRAMAEEDEEKRE LTOMELREE -1,

DHRECET B 7 2 v T ROERMO S, RECBERLUAOKTER, RS, AMhis
CROHIA TS,

AMHHFCRNTUL, BEMAELTRELLT, ) v=7H o7 HWOR, B 26 FEHRET
TERIBBINORFDE LT, FRTEOEMBARIEA L, 22T, BH, BAHRTD
EHDEA T, BEBCIREM A2 POE LT, BRM0EE TOEKRERY 900 ha, BEARTRIXRES
e, WER 20 20 BEKSTTH i, BRI 40 4 ¥ TIOEHERI 1,600 ha W@ LT3,

EREESBATSE, BRELECVAWALMBEENE LT 5, 74 Y 7TREZOVLTREOBEHER
ERRTBEELINTHE LRV 00, RECBELTRRBROENRS L5 ThHb, ZOW|ET
2, BV YT HYTHRORELOERE LT, MOOWEAEREL, BEDHROMED LALARER
MBI D WTRE Licb, BIZR DWW TR CIRBRE L™, FErBEx (HHELLOT,
BEMTIERE L ETO VEVRD D, T, BECOWTH—ERE L, ToBRINELLE
Bz TERE Lic, i, ZOBWRE, ANEZBTTbhic “WMBHCRT 57 7 7TEOER
HROMILCTEAT BHHE" O—HTH %,

* Contributions from JIBP-PT No. 27
(1) EHREERBHEIRE 2 IRE « TAMZHERPIAE « B¥H+
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COWMEETTHL LT, HMAMIERNILEXRE, BXSRFLER—PELI L&« D T8 %
ﬁtoﬁﬂM%LOLTM m&ﬁﬁﬁ%ﬁ%%ﬁ?*—ﬂ.ﬁﬂ%ﬁ%ﬂ@tﬁﬁ,H%H%Eﬁﬁ?
é,mﬂ%&%ﬁﬁ ﬁ,%x&%ﬁ%ﬁ%ﬁ%%.ﬁ%$%f$ﬂﬁ$%ﬁ%%&§ﬂ%&@@%ﬁu
EEYEZ bhic, i, BEAERS, AL FEEH» LI, £OFEK: REFREALRESh, M
THERE 2HEBREFER, ABRALER, BRKEH, LPEREBOEEECIISEBECERIRE
CZBI NI, & A ALD SFE LEST S LEWTH B,

. BVSRTALTHOEERE

AEHOER

Plot [, [, I : RARREIITITEE) IFEOE LABKIAEDOEY ¥~ 777 ATKT, #*
gz Plot [, 1, I DIRC74, 5%, 3FELEOKSTHD, LAVKEELTED, HENLOME
B 3km O EREMOBRMEOFET, B 80m Wi THD, EHERE=RBEET, TEIBHE
CZLWRAETH B, [EGELTRET, # 7km @Eh-ERcOBE X % &, £RBH5EIT 18°
C, B¥EOFHRIR 24°C, L¥E0 LT 11°C, FRKEIH 1,800 mm TH5, HEHECHAGCHEA
3, #ik 30cm THEUREMH LTEH SO TH S, RIEEMHT, BESBCIhE “ERLT
b 1TRE” CHE3XEA 1 OIS TERA LBk, 14XH7%bh lddce HTHER, 3EHRCRAKD
EATﬁm,&Kofh6ottb,ﬁm@ﬁﬁéﬁkﬁﬁbtﬁ%fbaouﬂB3mmul%%¢H
A& Lic, Plot I (IFAERTIOMS TH -1,

Plot |V : ERRABINELH, ABLEOXEE, "HILOILHHOPIERO bep b, AL FK
FiED AEERDSTH D, BRERCEL, EFEIY 60m ThH5, LERMIERIGEE L EE I,
TEPCRZREOARY D EL, BPEELCTHBEOEATIFETH S, #¥ 3km BhLFIRETOE
B X5, F£FHRR 16°C, EEEOTHER 23°C, £¥E0LE 9°C T, —3°C L h&GROE
T+HZ L ERTHB, FRKERIH 1,600mm TH5, ZOKFIE, 9FELEDETY v~=T7Hh v 7H
ERORARTHEC X » TEFH S hic, MBRBAEMEL 2EBCHECREIRTWSY, BIRThbh
TWwigw, @ plot OFAEIX 1964 G 11 BicfTir» 1,

AEHE

WAOE R, Plot [, [T 100m2 ©do% 2 @3, [ Tik 100m2 % 3@, Tt 50m? %
LEE 5t EEHMNOETAOBATAE L HERTOMEMBENEOOL, MEEESHOLKTIH
% X5 RHRAL RO Ui, $ERASIL, Plot [, [ T6ATD, [TIX3%E, NTIR8ETHS,
BRARL1ATOREDLY: LREIL, BE, ETE KEERLERAELTHS, EX 1m OERIN
W%“Kl&f,%,&.ﬁwﬁﬁtiEE%M%LtoPmmvfu,%axgm@maﬂpkﬁf
HEUR, ®7, Plot 1, 1, 1T, —BORN»S, BREEOEML NEOL, BEOEEL K
ﬁ@&%*bto%ﬂﬁﬁ6@%E§Eﬁﬁb§ﬂ%ﬁbﬁof?i$%*b,ﬁﬁfﬁniggf_;
Efﬁfﬁﬁikﬁﬁbkouoﬁkfoiér 5u,k<v 2b6%ﬁ&%mf;7&rﬁ$§g

TR L1z, ‘ “

BER

¥, & plot DAL DH OWBRBESTTASD L Fig. 1 0k51h5, 2T, D 35
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50 I
kd
0 H e
2 3566 2

44cm®em 2509 nwo 7 JﬂI.")78
Plot 1 Plot 1 Plot I Plot ¥

Fig. 1 % plot © D:H oWBEBESH (D IHEES, H 28

Frequency distribution (f) of D2H in each plot, where D and H
denote DBH and tree height respectively. The typical L-shaped

-distribution is found at Plot [V, which was naturally regenerated
by seeds.

EE, H IEET, DH 3BROKREI¥RLTIHERE LTHW, plot RORKIZ 1 hvhb b 8 ki
G tcht, Plot NOSMHEOZRMN 4 ED plot D TEHRET, S/IERICAKEEN EFT2E, b
BLEAH OBBBIHIL 7> ThB, S, 10 3 plot AHEHBTEL THIBE, HHFEL, *
AR B DR ORI R 53 T B0 L, Plot I nERATMER T, BHMHL h s
Lo sih, ZHRL 5T ThwWZ R IBHDTHA D,

ST, KEOBERR, WEREAEC L » THE L, B3UKiz, 2EEMCHNTS L5 BIAT

Table 1. % plot DHAERET DAl
Biomass and other conditions of each plot

B iz
Plot | Plot | Plot I Plot [V Dimension
/N # Stand age 7 5 3 4 yr.
3 A A& ¥ Stand density 3, 150 5, 100 3, 450 14, 400 no. /ha
W E T E B Basal area 18,04 21.79 9.89 21.31 m?2/ha
FEEER Mean DBH 8.1 6.6 5.6 3.8 cm
S # # B Mean height 10.5 9.4 6.9 - 6.5 m
I F & Mean clear length 3.8 3.5 0.4 3.4 m
% Stem 71,1 72.2 23.7 53.8 t/ha
] # # Stem wood 64.3 66. 6 21.3 t/ha
| # p Stem bark 6.9 5.6 2.5 t/ha
2| #® Branch 12.7 11.0 7.0 7.8 t/ha
»| % Foliage 7.0 9.0 8.1, 10. 1 t/ha
"f.:’ 3 #h Rachis o) 1.3 11 t/ha
2| /N 3 Leaflet 6.1 7.7 7.0 t/ha
q}B’.o pic} Root 12.6 | 12.5 4.6 9.3 t/ha
4 f& Whole plant 103. 5 104.7 43.4 81.0 t/ha
BHE(Eo%) Stem volume 106. 3 119.9 42.0 - 99.0 m8/ha
& fF fk B Stem bark volume 12,4 12.3 4.5 m3/ha
#HEE (b @) Leaf area (one side) 6.9 8.8 7.9 9.9 ha/ha
# X B [E Relative light intensity 4.0 2.4 3.1 | %
% Yt & ¥ Light extinction .
coefficient 0. 47 0. 42 0. 35 (ha/ha)
Specific pipe length 98 98 123 126 cm
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0 I/Io %X 100
T N
Bém o F(z) 5 t/ham

Ts(=swrsh)

Plst W

]

Fig. 2 # plot O&# (Ysw), BE Wso), T (Y1), & (V3) OBREELHANBE
/1) DEES MR LOEE (Yr)

Vertical distribution of biomass of stem wood (¥sw), stem bark (¥ss),
foliage (¥r), branch (¥s) and root (¥r) in each plot. Dotted line (I/I,)
expresses the course of light extinction along the community profile,
The specific pipe length?” can be read from the relation between F(z,
and Cz, which denote the total leaf-biomass in and above a certain hori-
zontal layer z and the biomass of non-assimilating organs in z layer,

Wah b, BEEMONEEATE G toREMOHEARNOThEY G, BEMOTEREY v, HEAKD
Thz y &3T5L&
Bl 7 € (1)

LLT y 2HEETEHETHD, FORKBEIL Table 1 ©—E & Lic, ThboO¥EEEIZHAAREHEOK
BERCEEEERE T HAMNBRRER® T X s HEM L, BLALERARADREDP oK, RFO
Plot |, I, NOEOHFREL, Plot NORHC X 5 BORFRELBEBFEEAHOL, 0.15 EWT
WELISDTHD, T, EERZ, WNIBEACEETTH Y v~ 7H ¥ 7HED» b nZETH
BULIER, BE 1g 0 (FEihyal) 1k 8cm? OFHERRLY O EilbhoiDT, =DHEEK
ZRAWVTHRE L,

Koo, &, EORFEEOEAESML Fig. 2 KR LA, ik, AURCBOBRERELETNCINL
tro EROBESMOBIIDILYIAL, BREOEHCIMERBINE N E%H b LT WS, Plot [| Tz,
PARERT DD, ¥R LA LRT, ERCHBENBHFCEREL L > T30, Zoftid plot T,
HWEBAOPRTO 2Bz L (BEER2m) ©, EENEF LT 2EHEANARBRSB, Ko,
WEB RN TOHNBE O FERL@% BEER-LAMBERT DA

TRDIDDTHS, 22T, I BHENTOERORICKT BRE, I 3 TORE EFETOASED
BEYHSbL, Fix [ oHitT a8 L) EROEERAT, K REORKFEH TS5, KEBTO
HXNBEL, Table 1 RELAZTEL, Plot [, [, NV T40, 2.4, 3.1%Th-7DT, K ixFhz
h 0.47, 0.42, 0.35 LEHE I hic, '

SHINOZAKI et al.?” %, WEBAD D5 BFETHIERLES B+8) 13, Bt e
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100 %%

om—[/ — e

(= DBwrsb)

o— = IN —_— N —

w N s N N Ng AN H N H
S0k b R
Plot I. Plot I Plot I Plot ¥
Fig. 3 plot H7cHh BLI VKPR LOEBEOES, 51k Fig. 2 LA
Relative proportion of the biomass of each tree component per
plot and per horizontal layer. Notations are the same as in Fig. 2.

b, FhX b EMCHEETHERRR o
HLTWBE Ly, MEMCHE o] 7=

B E L, & OBFROLEIE : l;:o: ]11
2, EX0OEMH L, Specific pipe A Plot I
X Plot I

length L &30 bhic, ¥, % plot
TOZ OHHIBERE A4S &, Fig. 21
Fez, (BB Z X v EMOER) &
Cez, (ZRBie v 5 ERALAKOER)
LLTRLIEX 5 icBifR&7e b, Spe-
cific pipe length (%, Plot |, [, o

I, VoIE 98, 98, 123, 126cm & p | v

Foo e ol / © [ 10 dm® 100
-~ Fig. 4 HKo & DR
Kokl Lo, ¥, HFoK ig, BAROEOEBHME (vs) LBMEGHE (vs) OBk

Relation between the stem volume with bark (vs)
FRBZLORBREDOE S L% Fig. 3 and the stem bark volume (vs») per tree, which is

R L, HESHTil, Kbk approximated by Eq. (3) in the text.

(BB EEBROREKRE D, EPROKNWPIILsEANALR, &<k Plot I © X 5 /2PAKE

FoKGTIX, HERBRERD 35% ¥EDTED, MOMSEKTIIHEDOEN 20% Wik Thr

3, FEABEKTRETRENMBET A2 LA bb LTS, —HKFERFERSB &, BIRELRBERYE

BORIFA L, EXENSEL D, AR, KTLBFTOEDESIHIT 50% FEL ZED T 5,
LLSH, KBTI v=TH U7 OBEN, 2v=VvERE LTOffEx b2 T, BERLYLS

NTBLZEDEETHD, W, HRAK1EAZL0BHME L BEABROBRYRIT5 & Fig. 4 0 X

51t h,

log Usp=0.94 10g Ug—0.8239 c+vvveeeecccecercccccnnenancccccanncnnns (3)
ERMPUTED, vso BBHBERE, Us BESZBAE (L3 dm®) THo, WEE L TOERO AR
0.94 THhH, vs OHWEIMTE vsy IEMLIRNZ LD, 2ED, s BRELARDBE LI T, B
R vse/vs HETT 35, bitkic, ZORC I > THEIhACERBERRIY, TOR &%



—104 — . , REABRBHRRE £2165

| Table 2. #iAERE=F ¥ —FEK

Estimation of net production and energy efficiency

Plot | |Plot [ |Plot [ Plot[V| §. . .~
®HERER Stem volume increment 29.0 |:34.6 | 23.9 | 37,0 | m¥/ha/yr.
g Stem 19.4 | 20.8 | 13.5 | 20.0 | t/ha/yr.
= i £ Branch 50| 55| 4.7| 4.7 | t/ha/yr.
Dry matter # Foliage 3.5| 4.5| 5.4 51| t/ha/yr.
production
1 Root 3.6 40| 2.7 | 3.7| t/ha/yr.
# 4 B B Net production 31.5| 34,8 | 26,3|33.5| t/ha/yr.
. B . 9,
I £ =} ZVholehyéar. ; 1.1 1.2| o9 1.2 %
Energy efficiency & B R (Frggv t~§gt“;o) 1.2 1.3| 1.0| 1.3 %

M1, 10, 100dms Dk 2z, ThFhl5, 13, 11% Lk, LaLiahd, FALY oflEcih
¥ 10~100 dm® DEAMBEOHEA TOMERIZ, 15~24%, FHT18% Lic»>TT, SEFED LD
Eahic hi#E- T,
WEER
CORETV O MLER (AP 13, KGO 1 EMOMDHRYEOEERYFERL, BAEMCKT 5K
ELERICHE LA 0BEE On) &, FABHD 5 bEER (ULy) SHWC X 3HR U6h) ©
Lo TRbhIcADOEFHTH B LEHT 5, ,
D o N g o [ € (4)
UL, 4Ly = 4Gy i Yy 2 GRTEE LS TRV TTh Y, ik, ToRELRETH L
BT ZTIRER LI, Iy REGFERERE, Tiebb, B & X BROThThoRsRsRER
(Yws, YnB, Yvr, YNR) 53T bhb,
CAPNSYN=YNS+YNBEYNLEYNR s eeerencteenttiittitiiiiiiiiiiiian. (5)
T, Yus REEBITHC X > TRD DR UFORMEREEY, Kobl ) ORERECRELTRD
bhb, 2¥IC, yvp FEEEEVEETHSOT, PR LEENEE (BRTAEKL Y EROo®) o
BREELBHFEOLS, HOZThEDELVE LTHELL, JIv X, Y Y= T7h ¥ 7 OEOHHNRTE
BLC2HTHHE LT, F#EKTRBATREOESVHFEETH S LIKE Lic, 772 L, PlotllixpfgdE
AOWG THAEOKIB LT THE0 0, BHFEED 2/3 RFAEL L, TORE, BENRFIVE
B A SRR N L C 2 e 2 LB AD 34 H OFABICIHE—H LT\ B, Yve it B2
BAOFETELBEFREOLR, BOThEELWE LTRDL, ‘
HED X5 UTHEAE Lics plot OfiEERE (APy=yxn) 1 Table 2 0Lk h Linsd,
ZOMAEERCRT =% ¥ —%)E (LINDEMAN OXR) ®FHE L, ¥7, MEERE /1 —2E
CREL, O/ Vva - ABERELEr=3 ¥ -8 (=X 1¥—EER) ¥HET3, KFo=31
F-EEREL, TORECETIN KB =2 LrF-BOE =% ¥ —FKL L, Table 2 thHbe T
WLl 7aks, KEE=xA¥~8x, Plot [, [, 2w TiBERRETD, Plot V ©2oWTikfE
MRE A TOREELY A\, ks, £FPMIZ, 2~11 Fo 10 »AME L,



Table 3. WRILERKOERL4ES
Biomass of foliage and productivity in evergreen broad leaved forests
" B & B % ® oo|sax o | WIER| REER| upy, | aryF [ w
: t/ha ha/hal t/ha/yr] t/ha/yr| ‘t/t/yr] t/ha/yr|
4 A 7 ¥ Distylium racemosum BB Kagoshima 11.4 8.8 21.6 73.1 1.9 2.5 10)
27 — AX A Machilus-Castanopsis BEIRE Kagoshima 10, 1~13.1 - 7.4~9.6 13)
S AE YA &S Castanopsis-Machilus i # Ryukyu 9.7 . . 19)
= 4 Castanopsis cuspidata | B8 A& Kumamoto 7.4 8.0 18.7 45.3 25 23 | 3D
E 2 A Castanopsis cuspidata B A& Kumamoto 8.4 8.9 22, 66 51, 68 2.7 2.5 34)
B D7 A Castanopsis cuspidata BB A Kumamoto 5.1~12.0 | 4.4~11.0 ) 9)
294 —7 55 Castanopsis-Quercus B # Kumamoto 11.4 12,5 38)
'\7’;; ;,_//:;y 1 Quercus—Rapanaea & 4 Kochi 8.8~12.0 6.9~9. 4 9
D 2 * Camellia japonica = & Mie 6.44 5, 40 11,2 2.5 2.1 24)
# i B & M Mixed evergreen forest | = I Mie 6. 66 6. 10 20, 2 3.0 3.3 24)
v 3 % — & 7 Camellia-Machilus 11 B Yamaguchi 12,6 6.3 15)
C# # B& W # Tropical rain forest Thailand 8.3 12.3 28. 6 123.2 3.4 2.3 12) 22)
# # [ W #k Tropical rain forest Thailand 8.5 12.3 22)
# % [ T # Tropical rain forest Ivory Coast 2.5 3.2 13. 4 52.5 5.4 4.2 17)
H# 4% 7 W #K Evergreen gallery f. Thailand 19.5 16.6 21)
B # % # # Temperate evergreen f. | Thailand 14.5 12.6 21)
B ‘]& # $& # Dry evergreen forest Thailand 8.2 8.85 | 23)
W M % & H Dry evergreen forest Thailand 7.1 8.59 17.62 2.5 2.1 23)
Y v=T7Hhv7F7 Acacia m. Plot | f8 & Kumamoto 7.0 6.9 31.5 4,5 4,6 5
2 Yv<7Hhv7 Acacia m, Plot | B8 #A& Kumamoto 9, O. 8.8 34,8 3.9 4,0 Ifhis
Y v=T7Hv7 Acacia m. Plot [| A8 A& Kumamoto 8.1 7.9 26.3 3.2 3.3 Jrepor "
EY)V=THYT7 Acacia m. Plot ¥ & M Fukuoka 10, 1 9.9 33.5 3.3 " 3.4
Tree species or Location Leaf Leaf Net Gross
forest type weight area production production| 4P/y1 4P,/F |Literature
(y) () (4Pn) (4Pg) ’

) —HERYIFFEHGILN I T WHPFOEYW Lot Lot (>

— 60T —
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HAER CCTHAEIRLTY) Y= 7 H Y 7THROER, ha Hi-VEEE 7~10t, EEHK 7~10ha
Eigote, R¥C s D hhiE, BELLE) Y=T7H o 70 246 E0/NKCES BRI ha b
Y 20t MRCELICEVSD, ChIXRECHETS L 8~10t LHEEIhD, TV v=T7H o 7HD
&%, Table 3 iR LIBEEDOHBRILERKD 7 — 2 LI LTARS &, BAENTHEE Shi-SEIK
EBHROERL I UTWD, ) =72 Y 7THROERCOWTIE, EEMTOF - 225K 0D
T, REREICS T LR TEIWA, BRRHERINHKS Tt B UAER L2 5 ERESSAER
HEREAEOERL DL L5, B IUAY X7H 72 Y70 AFEERTER 4.3t/ha (EH
B 4.9ha/ha) LHEELTEY, TV I~THCTHROFAL VD FEbo T3, ZOEBDEL,
EFVYRTAVTETHTHYTOEENI LD, 7HT7 A7 RREEMOFATH D, —EEHGITE
£EHZTH, EOEMEBOFBENRLO TRV 1 EEL bhD, LHLAEND, BHFLD oifis
cdhud, 2 IKREIhIE) v<7H Y 7HTH 4.5~6.3t/ha Thb, ZOEREDOERC
DWTIL L < bdr bt

MEER . =) v~ 72y 7ORRRBCOVWTRMELThb?, ¥, CEET<z7—538%
LHILWDT, 22T, €Y Y7 A YTROFREOHTE, X OIIMBEERDECIITRL D -
o LnLIed b, g h XS PAEKRKEHT T, HHER 11.4t/ha Of 2/ % BEMEE T 2R
HOMG DR X ZFFRIHER 24.1t/ha « 10, KHER 7.4, 8.4t/ha D221 GO Fh
u,%h%nzaw%24nma%ﬂ“&&iéhfvboit,:@{xx#%f@ﬁﬁ@ltﬁt
h D OFRHEREL 0.07t/t « 4, 2 D1 HKRTOERIL 0.05t/t  EETH B, “hh biEETS L, =
DV77ﬁ97ﬁf%ﬁ®W%§um~%wm-$,ﬁ@@&ﬁuﬂm[,nfsumoﬁ,mmm,
VTZhth 2, 4t/ha FRELI YV TEbBZ LMWL EL DD, Lichi- TBAEER T
&<&%HMIJ,Mmimvm.¢7

v ' /| Plot I T3 50t/ha« fExiz 50 Cid
) L‘i]’k%iﬁ“ghéo
o .
10 Shit 1 : BT, ) v~7 o7 ORBMHOMLE
a Plot T L)

x Plot W

BEEEX, Plot [, [ TREEER TS &
530D, 30t/hasExi s TWB
(Table2), Z i 544 THAEE 100t/ha
ARCELTHDZ b BREE IR X
50 ¥, BRRBROLERIBRHEETD
57k LTh, 30t/ha+ED 4 — 5 —%
KELEB LD TR, BEETOMAE
w | EEOEBHIMEE LTk, HEHKT
! ¥ P 5~10t/hae 4, EEBEKCTZhOESS
Fig. 5 BAOEE (Wr) LFEMBRRERE (405) OBIFE &\ 5 OISR ERT VB2, ) >

Relation of the stem volume increment in recent
j . =T AT s et
one year (4vs) to the leaf weight (wr) per tree, 7 MOMEERL, 252

which is given by Eq. (6) in the text. BHL T 5, BEEE LAY O#ERL B
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ZHTHTT AEEROMAEERD 29.7t/ha - FERBELTWBH, hb7 v 7HOMEER L B
WEERBEBEI DV REVE WL X5, 30t/ha - EDMEERIT, KIRA of al.'? OHERIT X 58
RO L B LT 5,

ZDXSKR, THYTHROMEERIIIEEICKE WA, LOKRSERL, Table 3 0Lkh, TERER
REBRIS R THD, Lichi=T, BUEERSL Y OFRMEERIIAERMELLRY, SEDEY <
THYTHTIE 3.3~4.5t/t « £, Fz, BER » IUEAY DR EXTBEHO 747 H >~ 7HTIX4.6~6.9t/t « £
CHELTW2, ThiXL, EROFEREERKCORMNETRD L ) OFMMAEERL, 1A/
F10 1.9, oA 2.5, 2.7, vAFW 25, HREAHK® 3.0 (WThd t/t«F) LFHESh, 7
BT HROFRNICHST BEfE I KIRA ef al.'® o 3.8, MULLER et NIELSEN'” D 5,4t/ha « 4758
B RETAR OB A B e g\ (Table 3),

Y YR THYTOEOEERRNE - L, BUEEREDH ) OFMBREE—HENERTOE
DHER— DL I % d, WE, TV Y=T7H v 7OERKOESE (Wi, kg) &, B 1EROBRRE
£ (duvs, dm?®) oBIfR%Ric3% & Fig. 5 Lich, »ich ThWitERBEFRNZ bR

AUS="3,TUIL +++erossesosensacasusasasncsrosasssssssnsasessasssananns (6)
Lk, 0% D, 1kg OFER, FHLTIERMKC 3.7dm? OBMEAEL TS L LD, —RIE,
Aus/wr DIEFHFEEBRTRE L, EREHKT LD, WFET2dmi/kg Dk, #%ET2dmd/kg LT
Licn® OREBTHEMR, Y I~T7H Y THRIERERTH 0 2 HEEBKILROEE LY LT
WHZEIERTRETHY, ZDXI%HIL, EROEFENRTOT — 2 0hciZLHic btV In
B, BE - IUED 0747 H v T7THRTD dvs/we 13 5.6dm3/kg ITEL T\ 5,

THIEHETRER, RO X5 RRCMAERD, K4, 5ETERLTWDLZLTHS, Th
13, FEROEMRBETIE, L5 TWERLXLWEIATHSS, TLT, 20N, 7i v T7THIHAR
ShHREEEEL L TEESNTELRADERTSH Y, ThEEL LTIRBOBNITH-1DOTH
5,

. BRiIABHEER

Y V=T H VT OUABREEECOWTR, EMATOLERHAOMERYA-530, FALY 2
BERE 0.5m JLOBBERE LTV, SEDOKETOER 154, RETD 8K, ZhitFEALY
PIHEERM B\ ER 15 AP, ZOMBARKAD WERLELML T, GENIARMEEY
PRBLL THI, .

Y, BABRME (vs, m®) LZOREERE (D, cm) OBF¥A5E, Fig. 6 O D~vsDL5iC
b

10g Us=2.322 108 D—3. 6594 -« +cvvteereserassenseeussenissnnenanens 7
LLTEBEhD, ZOB%s 5, Table 4 © X 5 RMEEREERHERIFAMTE S,

¥4, D:H (D 3WEERE, cm, H 2, m) L vs Lo, Fig. 6 © DH~vs L5

e,
log Us=0.9389 10g D2H — 4. 2146+ cseresececrceserucatananantecacnnes (8)
LLUTEMER, D X0 H 2% E LT vs 2iHETHE Table 5 Lins,
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DO~vs S i~ v
Ao A
f ?gf
107 jb
b pal
& S
/ /
Iy .
o3 '//
. oH
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Fig. 6 BROREER (D) Tiux DH L@#E (vs) DBk
Allometric relation of stem volume -(vs) to D or D2H per tree,
where D and H represent the DBH and tree height respectively.
According to these relations, Eq. (7) and’'(8) in the text, the
stem volume tables are presented as Table 4 based on the single
variable D and as Table 5 on the double variable D and H.

Table 4. WEERER®BHEE Table 5. K&
Stem vloume table based on DBH " Stem’ volume
TWEEE| % MR M &
DBH | Stem volume | DBH | Stem volume 3 4 5 | 6
3 3 m3 m3 m3 m3
ooz T 0™ oosza T ) 1 |.0002 | .0002 | .0003
g RO, : 2 | .0006 | .0008 | .0010 | .0012
2 .0011 12 . 0702 i 3 |.0014 | .0018 | .0022 | .0026
4 | .0024 | .0030 | .0037 | .0044
3 -0028 13 - 0845 s |77 | o046 | L0057 | L0067
4 . 0055 14 | L1004 6 0080 | . 0095
5 . 0092 15 L1179 - 7 .0127
6 0141 16" 1369 - = 8 - 0163
. : 9 .0203
7 . 0201 17 . 1576 10 .0248
8 .0274 18 . 1800 11
9 . 0360 19 2042 B }g
10 . 0460 20 .2299 14
15
CCTHERLOBE kx5b0, (7)RicID & | 16
' 17
D (D 2EM), (8) RcXsio (DH ®f# 18
) B 19
D D3HET, EEoBRACoLTHEEELE  DPH | 20
JUER R LThI, 3HEDOTRTTRELAE (cm)

TBRERTRT 1AL &, BEROFHIZERES
FEDIRC #h Fh—5.5+10.8%, +5.8+11.5%,

NN NN
U ON—
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—2.948.4% kitot, 3ODHEDHLNITIE, DHEXAGWD DN, bo b bBENENLYTHS,
fok, D 8IO H #BKETIRMEERL, RETOBRRLERLOBEHbETHEL, TT

BEL® 25, FRECTRT DO, LOROBMEML THIB LILDOTHB, Licnt>T, B

DEMEEIL, APED Table 5 O & DIZHET Ll

I. BYL=THALTHOFHER

C-D #HR& 3/2 FA

AREER, BEBEDRERL 3/2 FARE AR BbELHEC L » TRE LV, ZORFEEDL
Tit, TTRELOHREDDD RHE0T, FOERONIIRELEREC L Kbl

ERERLETBHES v~ 713, MHOLERE L EEROBEYRN L, SHHELTHS R,
FOMOEERYE, fkd bgt, BRSNS LG EDMBEECE T, FOTFHEGE
(W) LEBEE (o) &OMIoEOBHY R L,

A, B 3AEBBREC L > TRILHBHENT, EHRELRETH LT ERBOERTHS, oA
C-D %% (B4WEWE, Competition-Density effect) DR LIFThTH D, HHEERETO,
B, WESOTBELLMEDT1IADHETHET 2 LTS, Fi, BUERD: ) OLBEHE
WE ()

THEME

W - AR AR |
table based on DBH and tree height

“Tree height (m)

7 8 9 10 11 12 | 13 14 15 | 16 17
ms3 ) m3 m3| ms3 m3| mS3 mS3 ma3| AmS m3| ms3
.0014
.0030 | .0034

. 0051 | .0058"| , 0065
.0078 | .0088 | .0099 | .0109

.0110 | .0124 | ,0139 | .0153 | .0168 .0182 . 0196 :
.0146 | .0166°| . 0185 | . 0205 . 0224 . 0243 .0262 . 0281
.0188 [.0213 | .0238 [ .0263 . 0288 .0312 .0337 .0361
L0235 | 0266 | .0297 | .0328 |- .0359 . 0390 .0420 | .0450.| .0480
.0286 | .0324 | ,0362 |..0400 | .0438 . 0475 .0512 .0549- | .0385

.0342 | .0388 | . 0433 | .0478 | .0523 . 0568 .0612 . 0656 .0700 . 0744
.0403 | .0457 | .0510 | .0563 | ..0616 . 0669 .0721 L0773 .0824 .0876

.0468 | .0531 | ,0593 | .0655 | .0716 .0777 .0837 . 0898 . 0958 . 1018 . 1077
L0610 | . 0682 | .0752 | .0823 . 0893 . 0962 . 1032 .1101 L1169 . 1238
0695 |, 0776 | .0857 | .0937 .1017 . 1096 L1175 . 1253 . 1332 . 1410
.0784 | ,0876 | .0967 | .1057 . 1148 . 1237 . 1326 . 1415 . 1503 . 1591

',0981°) . 1083 | .1185 .1286 . 1385 . 1485 . 1585 . 1684 .1783
. 1093 | . 1207 | .1329 . 1432 . 1543 . 1655 .1765 . 1875 . 1985
L1335 | . 1460 . 1585 . 1708 . 1831 . 1954 . 2076 . 2197

. 1479 . 1608 . 1745 . 1880 .2016 .2151 . 2285 . 2419

L1762 | 1912 . 2060 . 2210 . 2357 . 2505 . 2651
.1923 . 2086 . 2249 .2411 .2573 . 2733 .2893
. 2268 . 2445 . 2621 . 2796 L2971 .3145
. 2457 . 2648 . 2840 . 3029 . 3218 . 3406
. 2653 . 2859 . 3065 . 3271 . 3475 . 3678
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1/wp=1/y=A+B/p +++rceeeeennenss N an.
ELTEDLEh, 2hiz Y-D HE (NEEBERE, Yield-Density effect) EIFIh T\ 3%,
¥R, REBFEMCETS o ORFVMECKD, EFBREIHED L BUER LOEDERFREL
BT 555 HaOWPERAEZ LB LichiaT, BHHEEROHESIM LD, TOKE, 4%
EEIHERL, ABIEAO T3, Lo, p RIZEROD B LB IR, o RIEYE
KX > TERENOBERCH LTRE > TWHEDTH Y, L0 ERICKT 5 FHEAE w* L 4HE
B o* OBfRIL

LERDLIhB W0, DR, MHEHFPETERE L EBGRTH-T, &, o ZEHEC L > TEFR
ERTHB, B o 3R 3/2 CEWEE B0 T (12) Kit 3/2 BAELFHTH TV 5,

Zhbo C-D HER 3/2 AN, KARCERTIHE, w Ofb VICEHBRHE v ¥AVTh, &
ERBRICRILT 5 &0, T TN D bR T35,

EBEVORTHLTH~NDER

) YRTAVTHRONAREE o &, FHBRHE v LOBRERIICTS &, Fig. 7 2@ bh2, D
1A 1A% D bbT, HRSOFEHE2m I L HEELT, ThEhoBEL bbb TR (&
B E50\ e, Zoficid, C-D HRE—(9) R—%#A L,

1/U=Ap-+B ceeeeetttentiutetiittiiiieiittittiiiiieistitiiciiesanes 13)

Thi, MABECEEINDZ LT hvivbh, 0, WM& GEEEL > 5 FolEL
FAWCTHRGOEBEEEY T X5 L T5dThS, I T, HBBPHAINEDEBTREN R T
b, A—EEE ORsRER, BEDROBRHLE FA—4BFBRHMCHD LBRIA T3,

LichinT, TZTHWAER A, B3, FHBECI > THRESBD, TORMKWEOREER, 0¥

l"/?_lsm.
Fig. 7 ®Vo=73>7HK
o ] DUAEE (o) & T8 b

- B (0) OB 3T B SHT
S BB (full-density

curve)

Equivarent height curves and
the full-density curve on the
relation between the stand den-—
sity (p) and the mean stem vo-
lume (v) in stands of Acacia
mollissima, The equivalent-hei-
ght curves are expressed by
the reciprocal equation of C-D

Mean height (m) effect?s> (Eq. (13) in the text).-

MR -+See Table 6. The full-density

. 0-2 curve, showing the upper limit

° 8~10 QO of stand density (p*), in regard

. > .6~8 A Ne, to a certain mean stem volume
A

o\ (v*), is given by Eq. (15) in
~ Rl the text.

102 103 104 >\
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DXSELTITFS &N TESD, ¥7, ThZhoSHERICOWT, C-D HROYUKXMRDO Base
point?®*! AWEHC K TR, D Base point OEEEHEIL, FHEE L HEH»AKBHRELLIOLD
L LTHEIEL, Base point OFEREAYRETS, ¥, *OEEY (o8, Us) &Thi¥, 4, B Offix
A=1/2 vs ,OB}Z‘”
B=1/2 vB
ThEx bhB*, REShi A, B Offiix, Table 6 i Lic,
FHRHBCEIT S 3/2 R, Fig. 7 ofsUo Table 6. SBEBEOEM A, B Off
BTEZLRTWS, ZO#IL, HOOXBEEOER Values of constants A and B in equi-
lent height i 1/v=Ap+B
ERBLOL LT, RABEORERETY LR e S A
Tb, ZOWMETIE, ZOHY “FEEmE” ik
h £ B B B
“full-density curve” L HT Bz & &T5, T, (12) Mean tree height
AR L—BRD w* %, EREBEC KT 5 Faist m
4
B o eREhrdl, Y U=T AT THROBEHE 5 0.0129 | 178.571
i1, BEZCRBLATVAENORAME W5 E 2 6 0.0100 | 85.034
L, EM g OWEH D : 7 0.00815 | 45,455
8
9

A B

0.0174 | 442.478

0.00681 | 26.455

vF=1.6X10% p*71500ene (15) 0.00580 | 16.393

LSRR IREE L (0% 1 md, p 4 /ha), 10 0.00503 | 10.684

HRo Fig. 7 T3, BEHS LD o~v BFEERD 1 0.00442) 7,246

12 0.00393 | 5.092

e, FHREEEE LD p~v BfRddbblicd 13 0.00352 | 3.676

D7t Fig. 8 ThHB, R icligiz, o~v RET 14 0.00318 |  2.717

DETEMEEEOHiE D bb LT, SHERC 15 |o.comr] 2.0

HLTERBEERBELRLZ LNTE, CoBo—BE L LT

y=Ap +B .......................................................... (16)

THUTE S, 22T, BH 4, B R PEERC X - THRE b, Base point OEEHE (o5, Us) X FHLs
ZERXST, EHEROBE LBLUOFETHETES, L, T2 TOHERR
A=vg/2 pB
B=vg/2 }
Litsd, #EIhic A, B Offiix Table 7 /R L1,
¥, AEEERH EORSERLE LTHVLDIR, 1304, 053 LEMET 604, BERT
50 RTHB, BEROHBDOK LI DIX2EDLE N TH S,

* 1 C-D Mg oM EE Lo AR —Ap/(Ap+B) THB, Lichi-T

. —Ap _ . —Ap _ .
o AptE O M Aprp L Th%e
. —A 1
Base point |1 —Ap_-l-pB_=__2—, Tibb, p=B/A LKBETHS,

- *2 A BoRERRABEE I (13) RCRMEREXERTHHELH 20, BRENF Tk
WAL - TREBR R DR, ZDHEAIIE C-D rule2® % fyT Base point %
DBITENEFTH 5,
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BRE—: ) v~ 7 TERBD 2 ~3 0BMOWT, HIRAZH 16, pp. 34~36, (1962)
M SF e AEEBRTER - ILAEE  REREEOKS#E (1), AL, 15, pp. 2~3, (1961)

REARR D ABAOL H LE, (1964)
FRARKERER | € ) ¥ v REKLOCCEHBERT A+, (1964

52 ]

v
la
la
m 1
D=20cm | |
16’ i’/{/o
1 o
ﬁ,’l/ °

10

Mean DBH(cm)

a17~18, 7~9 Fig. 8 p~v BfRRIETH B
o e, oot b LS REEER
® 11~13, 1~3 Equivalent-DBH curves on the
- x 7 —1 p~uv relation, which are expres-
. : sed by Eq. (16) in the text--See
Table 7.
108 10? 10 A vno./ha 1
Table 7. ZFREEERROFE A, B Off
Values of constants A and B in equivalent DBH curves;
v=Ap+B on the p~v diagram (Fig, 8)
TR 4 5| rowmEz 4 B
Mean DBH Mean DBH
cm cm|
16 2.52 X 1075 0. 0765
2 2.72 X 1078 0.00127 17 3.07 X 1073 0.0862
3 1,03 x 1077 0.00283 18 3.71 X 107% 0. 0965
4 2,65 X 1077 0.00498 19 4.41 X 1078 0. 107
5 5.52 X 1077 0.00773 20 5.25 X 1073 0.119
6 1.01 X 1078 0.0111 21 6.16 X 1073 0. 131
7 1.67 X 1078 0.0150 22 7.15 X 107% 0, 143
8 2.58 X 1076 0.0195 - 23 8.28 x 1075 0. 156
9 3.80 x 1078 0.0246 24 9.53 X 1073 0. 170
10 5.38 x 107¢ 0.0303 25 1.09 X 107¢ © 0.184
11 7.37 X 1078 0. 0366 26 .24 X 107 0. 199
12 9.79 x 107 0.0434 27 1.40 x 1074 0.214
13 1.27 X 1078 0. 0508 . 28 . 1,588 .x 107 0.230
.14 ) 1.62 X 1075 0. 0588 29- ‘1.78 X 1074 0. 247
15 2,04 X 105 0.0674 30 1.98 x 107¢ 0.264
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RARBILGR . 72 ¥ ¥ =) &~ ERMBEREICOWT, (1960)
RREIER 17 YY) Y<~HOBEKRCEET 5% (M), BHAZE, 16, pp. 39~41, (1962)
ReEElER - I TRE (AR (V), FE, 16, pp. 42~44, (1962)
=FIEM I HEERRORE BT 5%, L, 16, pp. 19~20, (1962)
HERBBAMNEE | BRT 7 ¥ Y REROKBIC T, (1960) A
B ENERBBHEER, RAERREKREREDE, HWERBBAMNISGREVMEEHEES, B
BERAREREER, TOMKBIBMBMEHOFTARDLY, M« AEH, RE® REH), BHHP®, R
COR, FUK 5O 2
HABEETER
REIN-EEER SREESH, FEhRrEibbes L, Fig. 90X 5 kG EEERRLST
%, CORT, BEEREEBLHMICHBEEXCARTC, HO5HELED THRMCS bb
T ENAETH D, ERIEHFIT, M, KBTI TREL WAL, HAHEHTRT 57
BE B OBFRE AL, COoRIKBEEOLTRELTEYTH S, Lh->T, IKEEDOAR
Wica v e—n, ThbbHEOREYR ETHEL, TOMBEELHEC I > TRDHZ & LR
"’C\‘%éo
7o, MrhoBtifR (full-density curve) & Effcfit, HFOBEHHIMCRTLOT, (2
KD k OfF (vF~p* ORI H - Tt (15) ROEH 1.6x10) DA LI ThHs, thbd
D R —
Fig. 9 =) v =737 HROKRSBEEER
® Hepk g1y full-density curve, EfERIT
i 3 H, SWEBERRL D TERLIE»e, M
Feisn NN SRR 0r, HRFIER NT-curve & inL iz,
™ 14 R A VR Diagram of stand density control in Acacia mo—
- \ llissima stand, on which the equivalent-height
curves (Fig. 7) and the equivalent-DBH curves
(Fig. 8) are respectively shown by H
and D. The curves expressed by or
are the relative density curves given
by Eq. (18) in the text. The NT-
curve shows the course of natural thin-
ning before the stand reaching the
full-density, Eq. (19) in the
text, and p, indicates the

initial density of the NT-
curve----See Table 8.

T
]
YR
\’
Vo
ﬂ
</
®

«0.0

«0001—
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Table 8. #H:ERICEIET 5 T TOAAKER (NT-line) OfR# 4, B Off
Values of constants A and B in natural thinning cufves beéfore a stand reaching the
full-density (NT-line); 1/o=Av+B on the p~v diagram

I*zljitial 1zitand ﬁensity A B Initial stand ' density A B
no. /ha X 1074 x 1074 / no. /hal X 1074 X 107%

750 6.58 13. 33 6,.000 18. 63 1.67
1, CO0 7.61 10, 00 7,000 20.13 1.43
1, 500 9.32 6. 67 8, 000 21.51 1.25
2, 000 10.76 5.00 9, 000 22,82 1.11
2, 500 12,02 4.00 10, 000 24,06 1.00
3, 000 13.18 3.33 15, 000 29,47 0. 67
4,000 15, 22 2.50 20, 000 34,01 0. 50
5, 000 17.01 2.00

ey L @as8)

THEbLTZENTEDN, 100XE/E (BE)V=THU7TORMBEOBA L k=1.6x10") ¥ HABEE
or (%) EMATWS,

t7, Eic NT-curve & LOR Lilifiis, 5MED bR LKA, BRRERES Lisnt
B, v B LTWLEBYH Hb LTWT, o,

1/p=AVFB ettt ittt S 19)
TERTHZ ENTESDD, ZEBELLHERELLKTD v & p OB, (19) ROBRT o #H
Uhedi s v 2L, HethiicBIE Lk, (15) ROBHRTRERBHMR EEYBHT 5, R
13, HEERAS 2,000, 4,000, 7,000 A&/ha OBADHZD (19) ROBIHEER L, ¥ A, Bt Table 8
DX >Tics, '

LHE  BEY NV AEBEETERL v ORbICHRGHEEZRAVCTV 5, Licdi-T, SFHERC
i YD HRE—(DA—DHEAER TS, COHRTE, HIHBSEERA LA ORFETH S,
EED, TOFRRRIE LT, PHEAMELAVCEEEREZER LW 3BHR2EDLE I TH
Bo .. C

L A—NEEL Y EAVHE, HRESEALTRRESh kD, RH LTV L,

2. (9 i3 C-D o 1%, (1) REVE, 16) Kix1H, (19 RxVIE® Th-oT, FH
kTR oMmB LY, C-D rule® NFHTEDZ &,

HAME, MEHROHE

WM Y-D BB k- THEIhS, Thbb, QD RO vy 2HGHE V ckEhx5L

L 5 T (20)

WE, FHEE ke THEST bR, MAREEDS ooz K, WIHEDR V-V ©, FHEEL
Dz1—»Doz @ELLIE L, ke TR T HERBEROBEEDL 42, Bx THHETHLE,
V.tl=,01‘!/(Aszl+Bx) .............................................. (21)
Vo= pas/(Azpzz+Bz) ceveeeerenaerseeennianieiiiiareniaiiuiesenins 1)
Lich, Lichi- THHRME Ve i
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Thick bhd, LR L, MRRIFTEFE pzi=pz1—pz2 11, BHEONPI VI OH LIEKELIL S
DLLTWE, ZDOBE, BKHED p~v Bz, FA— CD HER, = CREMBHRLOBLL
75 B0WO

ek, BURAROFHERE Dz 13

Dyt=(Dz1021—Dzz pz2)/pats+eesreesessssstenseretonssmtnseraenaanns (23)
THEWETH S,

EVSRTHLTHOBREEE L NETR

AFIDW 27 H <V OFT, EENETHT LABETED = FALROWT, LR &
SUTEHBRNERLHEE LT LR, — B ¥ X 5 CERTE 5,

1L MORENTXTEH—0HE WUTRAL), EEHFEL FREOBEEVE LS\,

2. ERMREITER, BRGSO TEREINBIRELLREY, PEREI VEVWEETEEX
B LERBE DRD bR, .

3. BHHBELYEVEECHEHKShDEFAROFTE, BEORWERNShDEE, HERBA
Bzl BEERFEGE, BREESEVE EERRATEIS 5,

4 HHEBEIVEVEECKLREWISBRIASEFAETE, IHGRINARKCILIZEALY
PEY Y, BIE—ERID, L, HREENS
WiE EEMRERSL B, *

5. MRAFER, MBREENE L, BEEOE
BEpfTiebh 53 Y, BRI BWZE, MRRHRE:
BN EELTRD, OB, HHIBRELVEVEE oo
CHREND ETFAHTHEETH S,

6. LAED “B2BEOHEE” Lix, HMARHEEHOHE
£Bith (BREOME) DBEWEV, Lichi->T, #H
iz,  “WEOBASREBEY BURICHE bioy X 5 A
FE/MTiobh s b, EREATBIRKORKL oo
LRBEHVREREEY ST Luwi b,

EYYITAYTHRTS, LEOEHEASIK IO &
T3HHATHD, LrL, LEREHBEORLLTO
BEHTH- T, WM (& QTR ORFEIEE L

005

0.005

500 1000 5000 10000
Ve no./ha
OHETHS 5, INEHRELIEROKX S LR, # Fig. 10 5{@DMHLE S+ (Table 9) o
o Lo TREDBSDTH T, BIEE TOEA “ i it o
EOHIC L - TR EREYTFTEETER

Hrfabhe TREEASD, BCOWURCES LI Five schedules of stand density control

AREBERYBLERETHS D, LT, 22T " (Table 9) showing on the p~v diagram
3 of density control. '
BAREBRO—IEOHRE LTOSEDETLVE, XD Model A :1-2-3-4-5-6, Model B : 7-8-

) . 9-10-11-12, Model C : 13-14-15-16-17—
InEEFHI% Table 9 & LTH<, 18, Model D: 13-14-19-20-11-12,

IR LOAKERRRYEHR ETRTE Fig. 10 © Model E : 1-21.



Table 9,

) V=T H YT ROGEARE IS

Tgntative schedules of stand density control in Acacia mollissima stand

- ) M {% ®j Pre-thinning f&l 4% & Thinnings il {% # Post—thinning
ey | MR IE | MK | BB -
Niodes | Planting | "Relative | Mean B|FHEE |8 H W & TR | % # B FAHE | B H B
.. demnsity density height No. of’ - Mean Stem No. of Mean Stem No. of Mean Stem
. trees * DBH volume trees DBH volume trees DBH volume
no. /hal % m no, /ha cm * m8/ha no. /ha cm m3/ha no. /hal cm| m3/ha
: 5 2, 000. 3.7 10 -
' 7 1,950 6.5 32
A 2,000 20 9 1, 880 9.4 69 670 7.4 17 1, 210 10.5 52
B 11 1, 160 14,2 94 380 11.5 21 780 15.5 73
13 750 19.9 119
5 3,970 3.4 17
7 3,750 5.6 49
B 4,000 40 9 3,420 7.8 94 940 5.2 13 2,480 8.8 81
11 2, 300 11.2 132 720 7.7 21 1, 580 12.8 111
13 1,480 15.9 167
5 6, 600 3.1 25
7 6,100 4.8 64 . .
C 7,000 60 9 5, 400 6.6 113 1,180 4,1 10 4,220 7.3 103
11 3,700 9.3 157 1, 100 6.2 18 2, 600 10. 6 139
13 2, 350 13.1 197
. 5 6, 600 3.1 25
’ 7 6, 100 4.8 64
- D 7,000 40 9 5, 400 6.6 113 2,700 4.7 29 2,700 8.5 84
11 2, 500 10.9 137 920 7.6 26 1, 580 12.8 111
13 ‘1, 480 15.9 167
5 2,000 3.7 10
7 1,950 6.5 32
. E 2,000 9 1,880 9.4 69
- 11 1,770 12.3 117
13 1, 630 15.2 173

MIRA R MEG D SIBCEER S & LRI T35,

Trees for thinnjng are selected systematically from smaller trees of the stand,

— 911 —

SIS

& 912
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X5wi%b, Model A (Fig10 ®1—-2-3—->4—-5-6) i3, BEBEEECEAY AKX TEHET
by, HEM, EEHEILROIKRCHEELRSH, KBTS RV, Model B (7-8—-9—
10~11-12) XFHE T, »IBREORRNEL BT XL S HYOKRTINEL LT 5, Model
C (13-14-15-16-1718) 1%, FEEETRCIAHTCIIEY BAEC LCERBOSREL R 0
5 JFHETH D, Model D (13-14—-19-20—11-12) 1%, ThOEET, B L CHIR Bk 2R
/) e TR R EOBBRAROTCDICAE L, FERCIL, BAHE, HoHEE bHBER >
%, X bz Model E (1-21) i3, BUEERK TS %,

¥, ROTFHBEIIRBRIIMEY DL TER LTV S0 b, ZOMMTOKBIIT 2 FElEY
i, FHEROMIMKBCEENL 52 L23TED, WE, Fig. 7 #H OAV-E2 5, &
B PR EOBMBRRAZ oL 5& Fig. 11 0Xkd5kchk?b, RET, *OH5HDEY 3545 LTEENIC
iR 3RS, TOMOBECHT 5 KO MBE RS & Table 10 D X 5l e,

Xy

Fig.11 ®Vv=7%

7o gl | ; \

% (8) ORI : . :
Relation between the stand A . S 5
age and the mean. tree 1o} % 3/5/6
height (H) of Acacia o §/
mollissima stand, The diver- & /g . g
gence of plotted points is | ///g/ 3 °
divided into three site /@ o
classes. The figures in / Stand age
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Table 10. FHEH & HEEOBER

Stand age corresponding to mean height in each site class

7N k5  Stand age (yr)
Mean height H &1 H &1 115! &
- (m) Site | Site | Site [f

5 2 2.5 3

7 3 4 6

9 4 6 10

11 6 9 20

13 8 16

15 13

V. RELOMER
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* Y =T h YT HEBMOSVERBRER TR, /) OBEIEAT, BHRIITS, Ve TR
O LLTOROER 4cm, HE 2.5~5.0m OHAKOBENRLOT, THYTEEHANTD Ve

EXRAERMOBRI 2 EZ bhTwb, ik, MHEHIZT S » iz 58, i) RIFhC &
CDEELD B VTV B,
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The Primary Productivity and the Stand Density Control

in Acacia mollissima Stand

Yoshiya TADAKI

(Résumé)

Acacia mollissima, the native tree species of Australia, has been planted in the warm
districts of the south-west part of Japan, especially in Fukuoka and Kumamoto Prefecture,
Kyushu., This species grows so rapidly that it has long been widely regarded as the tree
species appropriate to short rotation forestry. In this report, as the basic research on the

tending of Acacia mollissima stand, its dry matter productivity and the stand density control
are discussed.

Primary productivity

Field work : Three artificial stands of Acacia mollisssma (Plot | ~ ) in Kumamoto Pre-
fecture and one stand (Plot [V), regenerated naturally by seeds, in Fukuoka Prefecture
were investigated. All plots except for Plot [| were completely closed. From each plot from
three to eight sample trees of various size covering the whole range of DBH distribution of
the plot were felled and the stem, branches, foliage and root system of each tree were
separately weighed according to the stratified clip technique!®, The field data were convert-
ed into oven—dry weight basis and the stems were measured by means of the stem analysis
in the laboratory. All weight data in this paper are expressed in oven—dry unit.

Biomass ; The biomass per plot was estimated by the method of basal area proportional
allotment (Table 1). The vertical distribution of the biomass in each tree component is
shown in Fig. 2. The light extinction coefficient of foliage and the specific pipe length?” in
each plot are also presented in Table 1. The percentage of stem biomass against the total
biomass per plot increases with the stand growing, while that in horizontal stratum decrea—
ses as stratum ascends (Fig. 3). The rate of stem bark against stem in volume decreases
with the stem volume per tree becoming larger (Fig. 4).

Net production : This was estimated as the sum of the biomass newly produced during
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the recent one year, The amount of growth in stem was directly calculated by the technique
of stem analysis, that in branch was estimated on the assumption of the growth rate in
branches being equal to that in stem existing in the canopy, that in foliage as one-half of
the biomass of foliage (in plot [| as 2/3) and that in root on the assumption of its growth
rate corresponding to the growth rate in both stem and branches. Then, the net production
figure was estimated at 30t per ha per year or more in four- or five-year—old stand, which
-led to a very high efficiency in. solar energy conversion of more than one percent (Table 2).

Discussion ;| The biomass of foliage in Acacia mollissima stands is within the reasonable
range of foliage biomass in evergreen broad leaved forests (Table 3). Nevertheless, since the
net production of this species is excessively large, the estimate of its dry matter production
against the unit foliage amount per year, 3,3~4.5t per t per year, is not only larger than
in the native evergreen species, but als9 as lgrge as in the tropical rain forests. The rate
of stem volume productioﬁ per year against the unit foliage amount in Acacia mollissima,
3.7m3 per t per year in average (Fig. 5), is also higher than that in the native evergreen
forests. It is one of the most ;:haracteristic‘ points in Acacia mollissima that a stand comes

to have such a high productivity in four or fivé short years.
Tentative stem volume tables

Using the data of felled sample trees and others, the allometric relations of the indivi-
dual stem volume (s in ms3) to its DBH (D in cm) or to the square of D multiplied by
its tree height (H in m) were found (Fig. 6).

log ¥5=2.322 108 D—3.6594 «+everevcrarsssnssrsnrsnssneroccence(7)

log Us=0.9389 10g D2H —4, 2146+ +++vreeersenssasnses ereevesesaane (8)
The: relationships being reasonably clear, the stem volume tables based on the DBH and on
the DBH-height were presented-as Tables 4 and 5.

Stand density control

The stand density control and the stem volume yield in Acacia wmollissima stand was
discussed in conjunction with the Competition-Density effect.

The relation between the mean stem volume (v) and the stand density (p) is shown in
Fig. 7, on which the mean height of stand is assumed as the factor indicating the  growth
stage or the site condition of stand and the -equivalent-height curves on the p~v relation are
expressed by the reciprocal -equation of C-D effect2s’;

1/y=Ap+B.».. ............ R R e TR R RN G ) I
where A and B are the constants as shown in Table 6. :

As each plant. grows, competition among the plants becomes stronger, and inferior indi-
viduals are consequently suppressed. This brings about a decrease in density. Accordingly,
it can be assumed that the stand density has an upper limit. ‘This upper limit is given by
the following equation in: the case of Acacia mollissima ; R

V¥=1,6X1074 p* L5 cieirieiiiiiiiiviiaonn seetterisiasnaneereeeesa(15)
- where p* denotes-the upper limit of stand density in regard to a certain mean.stem volume
- v¥, which is called the full-density curve or the curve of 3/2 . power law*® -concerning the
mean stem volume, presented by the outer line on-the right-hand side of Fig. 7. .

The equivalent-DBH curves. are ‘also decided on the p~uw relation (Fig..8). The curves
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are expressed by
V=Ap+Beeeceiicietiinnn ceeerseescenne R R RN eeeee (16)
in which A and B are the constants as shown in Table 7.
The management base lines or the relative density curves, along which the stand den-
sity is controlled, are given by
v=Kp L5 eeenns ¢ )
The value of 100xk%’/1.6x10* in percent (1.6x10* is the specific constant in Eq. (15)) is
called the relative density p-.
The natural thinning before a stand reaches the full-density stage is indicated by
B B ¢ )
on the p~v diagram, and this curve osculates the full-density curve, where A and B are the
.constants determined by initial density and the full-density curve (Table 8).

Then, determining those curves afore-mentioned, the diagram of stand density control
in Acacia mollissima stand can be drawn (Fig. 9) to show the progress of stem volume
growth for any density and any growth stage. Accordingly, it is possible to examine the
relation between the thinning course and the stem volume yield on this diagram,

When the stem volume per stand is denoted by V, from Eq. (13) the following equation
.can be derived ;

V=0p=p/(Ap+B)ceeeseerrseereiriiiiccnnn. B 1))
Supposing that a stand is thinned at 4z m of height and the stand density pzi, the stem
volume per stand V3 and the mean DBH Dy becomes pz2, Vzz and Dy respectively, if the
.constants of Eq. (20) corresponding to /%, m are A; and Bz, and trees for thinning are
.chosen in order of smaller stem,

Var=pa1/(Azpai+Br) covereneerereaiieneieenanaiiinneneeeeanns (21)

Var=pz2/(AcpastBz) sveeereeensens B N A 1)
“Then, Viz and D:» standing for the stem yield by thinning at 4; and the mean DBH of
-thinned trees respectively,

Diy=(Dz19pz1— Da20a2)/(0a1—pz2) e rereerrrenseennes RN ¢=))

After the discussion of the relation between density control and stem yield, as the ten-
-tative plans of the density control schedule, Table 9 was presented, in which Model A was
.a method of low density control with low planting density, Model B medium, Model C high
-density control with high planting density, Model D medium control with high planting
density expecting slender logs by thinning and Model E non-thinning with low planting den-
-sity (Fig. 10). In this table, the mean tree height of stand is employed as the single variable.
On the diagram showing the relation between the age and the mean height of stand (Fig.
11), the width of its divergence was divided into three site classes. So the approximate figu-
res for the stand age corresponding to the mean height in each site class were given as
:shown in Table 10.

Some problems on the treatment of stand

On the silvicultural treatment of Acacia mollissima stand, we have got many problems
‘to discuss. On some of them, such as natural regeneration by seeds or coppice-shoots,
weeding, decline of growth, pruning and damages by coldness, snow and wind, the author
‘Thas stated his opinions according to his observations,



