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Mitsuo Inosz : A Tree Growth Model based on Crown Competition
in Todomatsu (Abies sachalinensis) (1)
The relationship between crown development and volume increment
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Tablel. H 2 & # o #& E
Qutlines of materials
EEM | B E B | H O® %ﬁg
E E P =
Number R E R H
Sample Locations Tree of .
plot No. of stand age |sample Measured items
tree
FIREKRE HWREN, HOBLER, BHOBLEHN, BBICHTS
e BoOBLAE, FRABHEER
1 Jozankei district | 36~46 4 Stem analysis, Height of branch above the ground,
Direction of the branch extension, Branch angle
fm-est Oi,ﬁce’ toward the stem, Annual branch length increm-
Misumai ent.
HEBRIT, BoRER, HoFEFM, BH#icxdd s
BROBERE, FOOBRMRE, EOoSHLE, R
B (FE®E Socm £ &), BRE (RREE»D LA
FORK), BEAOHEE ILKE bR 1 RiT
5 B KB ), B 1] B ERAR LA
441 ¥ B DK 4RO, §12XK)
Stem analysis, Height of branch above the
2 Yuubari district 28 3 ground, Direction of the branch extension,
forest office Branch angle toward the stem, Annual branch
length increment, Weight of branch and leaf,
441
compartment Branch analysis (in each 50cm of length), Dry
leaf weight (about branches taken from in each
verticillate branch at random), Locations and
tree height of adjacent trees (four adjacent trees
in each sample trees)
AR SEEM WE, BoBEER, BOBEEAR, FRIKBER
Toyohira Tree height. Height of branch above the ground,
3 . 18 7 Direction of the branch expansion, Branch angle
nursery in !
toward the stem, Annual branch length incre-
Sapporo ment,
A 8% 5 5F # 18 WBRIT, KTH %EE (B2 O0cm J&ic @S
4 Toyohlra. 18 40 XUEZ D)
nursery in Stem analysis, Clear length, Dry leaf weight (in
Sapporo each 50cm stratum of leaf)
ENRERE HE, BHOBLER, HOBLEARE, ERABHER
5 Tomakomai 20 7 Tree height, Height of the branch above the
district forest ground, Branch angle toward the stem, Annual
office branch length increment.
27 SRR :
®EERE 5 | WBEE, ARE GEEEITA 27 208 bl L
6 Engaru district 7 BEEAR)
forest offiice Stem analysis (sample No. 27)
D. B. H of 75 adjacent trees, and their locations.
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Table2. & ic B ¥+ 2 # B (¥ B

Items about branches (Yuubari)

T8 AXO B M B =0.19333m? BHBARER =0.01594 m$
Sample tree Stem volume » Stem volume increment
B BES | popg | %25 BHB yeER | BeER
olgraEncE BAR Sﬁhi/i%n@ Mean ngfs}lllt BH R iri f Branch Leaf dr
height Branch branch branch of tgh e Branch vol llIfl e dry 4
above the No. _basal length branch volume increment weight weight
ground diameter and leaf s s
(m) (cm) (m) (kg) (10~*m?®) | (10~*m®%) (kg) (kg)
5.0~ 1 2.32 2,60 0.59 .6 0,00 0. 33 0,02
6,0~ 1 2,35 2.40 0.78 .5 0.00 0.33 0. 06
7,0~ 5 2,30 2,29 4,42 21,7 0.32 1,56 0, 47
8.0~ 11 2,28 2.25 13.93 50.9 2.87 3,67 2,17
9,0~ 5 2,31 1,99 7.53 20.6 2,15 1,50 1.45
10, 0~ 6 2.30 1,87 8.17 20.3 3.18 1,46 1,71
11,0~ 7 2.18 1,65 8. 56 17.6 3. 80 1,28 1,92
12, 0~ 5 1.93 1. 30 3.13 ) .1 2,07 0.53 0.73
13,0~ 6 1,54 1,00 1,87 .8 1,53 0.37 0. 43
g3 KO B B §& =0.13536 m3 BHRRER =0.007417 m3
Sample tree Stem volume Stem volume increment
¥ o2
A | TEES woun |REE| | G40 |wesn | nens
Branch ZE Mean Mean Fgfst}:t Branch Branch Leaf dr
height Branch branch | branch 'gf tghe Branch volume dry ¥y
above the No. _basal length branch volume increment | weight weight
ground diameter and leaf s s
(m) (cm) (m) (kg) | (107'mH | (0~m®) | (kg) (kg)
5,0~ 3 2.56 2.34 3.74 15.5 0.02 1.12 0. 44
6,0~ 8 2,37 2.30 8.05 36. 4 Q. 40 2.63 1,21
7,0~ 11 2,36 2,13 11,74 45, 2 1,31 3,26 2,10
8. 0~ 13 2.05 1,88 12,22 39.3 . 3.70 2.87 2.50
9,0~ 12 1.85 1,43 8.05 22,1 4,84 1,64 1,82
10. O~ 6 1.61 1.05 2.50 .5 1,83 0. 44 0. 58
11,0~ 7 1,17 0. 69 0.82 .4 0.24 0.21 0.20
'BH K B # % =0.07614m3 BB E R = 0.00587 m®
Sample tree Stem volume Stem volume increment
o2
BRER BES vops | BEE | gy 505 | BUEE | ZuEg
Branch BAR Mean Mean vlsjeriesllllt Branch Branch Leaf dr
height Branch branch branch of tgh e Branch volume dry y
above the ™'\ o. _basal length branch volume |; ncrement weight weight
ground diameter and leaf s s
(m) Cem) | (m) |G| qome) | omd) | k) | G
5.0 2 1,87 1,91 0,97 4,8 0. 00 0.35 0.12
6,0~ 6 1.84 1,72 3. 49 13,1 0.03 0.97 0,56
7.0~ 9 1.70 1,67 5. 60 - 17,1 1.18 1.27 1.08
8.0~ 6 1.51 1,32 2.63 7.4 1.67 0.58 0.58
9,0~ 6 1.68 1,31 3.04 8.2 2,78 0.63 0. 69
10, O~ 7 1.23 0.72 1.33 2.7 0. 68 0.25 0.28
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BAOMBEKICE S {BEET Vi Newvman® OERRROT, /i, Lot @ AMOBARER
R ZREE LTHEEEMIEY (Growing space index : G. S. L) 2RE L/, Miteaeil?® [2HOKE
HBAE L, EEOHREEGEIC LI =7 v ZBRL TS, Fi, Beuua? (3 Ore® O R L
MADEEE (Zone of influence) DEX S % ¥, BMEAOFFELO BEHEEL 5HELT5C 10
(Competition Influence-zone Overlap) £ FNVEERL TS, KV E A 7= 7 CHRETEEOHEY
REBBRESEICLI-EFVERR LI,

CoXiC, BACESSBREET VOBRICENTIE, BEREOBARBEEOHCHIICEERT S
rOLISRETH S,

zz 'Gli,: HBEBRECPRISGORLIKSGLOL ONIBREIUEBITER LR, HEREEOH
EEELLILLT, b FvY ATHORED Y { » U— MCRBEREROSEEERE L, BHliE:
FVOBRICONTEERT 5,

1nE, KFEOLDELDICHID CIHBOLLOLED BEEHEZES L OBHOREICH?: D
ZHAN RO RBREAR, MMAEREECEL BLBLIT 5,

I ®¥ERESE

COMRICER LB OMEIL Table 1 0:BHTH S,
Db, BEH2OBERARC OV TREEMBOBIICKICRT 2/#E% Table 2 I, HELHO
£Z%%E Fig. 1 &RUT,
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Fig. 1 #ELSLOL Branch in which basal diameter increment is zero.
Definition of each parts of . Fig. 2 #WE¥ (kR BHAD)

crown. Crown shape (Yuubari, Sample @).
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TENTE20EELLE, COLDHIEE, T, BEOHERELEE LETNEE STV, HEOHRCET
BEEDOHER, AFCOVTREOBY 285 VFIRI—~THERBO I —BDIREREL®E L
T3, P FTYIEoN TR OBOMERIZEAZILNDY,

LT, HADOHEL OHOHEED OB ARET 5L & Ui, THbDL, ROoE4ER, BiICxH
THRDELEAE, BHORIBICMEFHO 4RFLOEMICET 2BHOEEBEZED, 2BEORER
EXERDBCEE LT, Table 2 DBERAD IKOVT, HOBERES LTLO 4T HRD O
Fig. 2 Th b, Hicid, BERAOLM, E£08, 205 XCEQUD 4 FEICHT TROBLEREIRLT
5, FUAOKSOFFEIZ Table 3 DEBVTH 5, ZOADKE S LBEEAL OBEMBRERT#
¥i#i% Table 4 [Zi§iF 7, Fig. 2 54U Table 4 5, MEOHMRIIBEAL OMAIERIE, ¥
BEEOSIDENKENIZE, 2OHNOMBEOREZRMFIN TS Enbr b, BEY ZAFOD

Table 3. |Lfll, &4, Zf&LXTERMOGMARS B LGE0° &9 3)

Range of directions in each side (upper side of a slope is zero degree)

L. i £ & 4l i 2l H_ .M
Direction Mountain Valley Left Right
jj ﬁl ﬂ @ ﬁ % o o Q (=] a ON o
Range of direction 316°~45 136°~225 226°~315 46 135

Table 4. ZFRIALBEROREIBLCZOMBRR (R

Locations of sample trees and its adjacent trees, and their tree height

BHES REER BERAEEE EEEs
Sk m mEklo | BERD Diance Elrulm & & | DEEE | LEHEE
Sample| # fit F R Tree between | Relative | Estimated Estimat;d
tree No. . . : sample ground crown Estimated
and its c]r)(::\?rft::%itgf:t l;%.ga}}:gstf tree and | height as |:length of c%rr?tv;crzlt crown
tree tJree adjacent |sample treest exposed height radius
h?igilt (m) : (m) %ret; level( is zero ;()ar)t (n%) (m)
m m m) m o
M i e 15.8 .70 | + 0.5 0.5 14,1 0.4
@ émwsgL 12,4 .80 | — o7 3.0 11,6 1.7
14, 64 R’Eight iy 15.0 3.35 0 2.9 11.5 16
zfeft . dﬁ“ 15.8 3.08 0 2.2 12. 4 1.3
Moatain Nie 13.0 .30 | + 0.9 0.65 12.1 0.5
@ \f/'e;lley Si{gje 12.8 2.00 - 0.5 1.95 10,8 1.2
12. 80 ﬁght S‘ﬁi 12.9 3.15 | 0 2.7 0.1 | 1.5
E ol 1.9 2.85 0 2.9 o8 | 1.2
{:0)
Mggntain side 13.0 2,70 + 0.5 1.5 10. 8 1,0
® Elley Si‘g‘L 1.9 1.55 - 0.7 17 10.6 1.0
12,35 Right side 13.0 3.00 0 2.3 10.0 1.3
Left sid{gu ' 13.1 2.80 0 2.0 10. 3 1.2
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BREZBEEE BRTCST, BHEOEBRBEICFETIIEZE LT3, P FvYTH Fig. 2 ol
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Table. B # & #8 # 0 E ¥

Constants of the crown curve of exposed part

BRES
Sample No.| 1. & = 2. & R 3. & N &, 4, A 1%
- S Misumai Yuubari Tomakomai Sapporo
Constants T L
a 1. 60 1,90 2.15 2,80
B 1.21 ‘ 1,11 1,25 1,30

T, HEHRFEN ha X0 16 TRLBFEL AFRBEE TS L LOHBEBO RO BREVEAERL,
B> DR Clicxdd 2/KFHER Cw I3 HFLDEN,

b ¥y OMERRERD SER ST, ARIRERTS 20, BEAOBRBEICHTONTICRELT
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ohildpotce LU, BEM3OARIMEFEEENRED SN, CNRYUAEESBHICEN D &
Bbh, AEOUAFEETRINIHED @, s 3BT HELETCLEEITH S,
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e, CCTRBEEOARORIEMEZMBCELNE TS, 25738, BAOBREOAS S
BEHEEA L OMEHMAD > LOMTRAOAS I TEMUTSE 2, BRTEBORE S & HALE Cw Ok
EOHAAR (1) REE->TROL I KEKDE S,

KPERT d 22080, MEMBEOEN & TH22AKDKEEZ 2, UBAOMBEEACE 3L,
MEOREOHRMHINER Fig. 5 OXIICRE 3, X6, HHHNE LU CHERORT &M Lo BI28
ORERELETEH0L KRET 2, (1) KAtF—HS TR
HBLIRELTREE—R(LT 2L, YHAOBHBFOHIL

Cli=aCwP «oorrmnieneens (2)
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Branch growth (Isolated tree in Misumai).
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(#5R) Relationship between branch volume and
Relation between branch branch basal diameter (Yuubari).

length and branch basal
diameter (Yuubari).
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ELTBBADHE T EAERLTNDS, HREDARIBIZERT
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Annual transition of distribution of branch cross-sectional
area increment.
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EFSRBALAPHARPICE - TRIED, 351, HAKATREOHEDS 20O RBEMBEOBENC S pib

57, BMEZESBINULLVESKET S, RCCOBERIKDVTELTHL D,

2. WOERERERR & A S

BEBEROREIBKES Sh3RAEEDICE - TET 3, £2T, BMEOESBEEHETS
5 OFEMADOKBTERREBORS O bbb S#E L,

Fig. 12 JAEM 2 OBFKRAD 5 bBLEMBORE 3 4 KOBICOWT, ERFNICKELD S 50cm &
EDORMERREER (Wi, 104m?) 27oy F Lt DTH 3,

KD adbi@OiFhdfEo Lo bBoKT, (B 1EMOBMERER/BHHE) X100 T EHL
7-BHMBRREI TN ZN 15.2% L 17.8% Th 5, H@ids bIC THET, BE4LEL TONEBERR
LTHo, KB4ETIE, a, bEIEBCHEVEEHNARREEDZOZABROES TS » TV 5B,
BBSTIts, ERE~ORESRPLPHALT Y, ZARROESERAREDLSEL, LrL, ZOR
SERIEDOFEMBICEL - TELT S, KO c & diREbICHETHBOKDBEET, T TICKRERT

EERESE DI - T D, BBMIEENEN104EE 11ETH S, c DEA, HE7ETTRERIC
EORENERERESS O, HOESB»LO0RE20.5~1.0m OTRIFIZE LYV, §E»5 94
EHERE~DOES M2 KB L, 10ETRETOEANE L -TE, dDEL, AHETRL
7okl 6 FORBECRETEMRERIEBICGEVEESLESINTOS, UL, BB 7TETIEER
~DESIPRL LI LY, 8, SELBLEAMENT, 10ETCEEDHERRERORSHMNE 2L
5o Bt 11 SETRERS 0.5m LOBATOMARBENS LI 2T 5B,

CTOEIE, HOEFHROREIHOBEMEBICE - TELT 2, HEELATICHIHTE, B
PHETERRRENA R, EPTORERELT2ERNE2RT, chds, 3T Fig 10 TR~
BB SN U b EoRFEEMEN LEOEHETS 5,

wic, %%mﬁﬁﬁﬁﬁwtD®&®&H%ﬁ§$®$ﬁﬁﬁ%ﬂ§ﬁz@3$@§ﬂ*comfﬂ«
7o#E 5% Table 6 iR L7z,

Table 6 I£k 3L, HEHOEBEREMELL, »o, HBHBEREERD ¥ DICE»T0 3 HELEK
DKIS0% Th 5o LichiaT, BMBRENS -T bEEBOEEREEL LTV 3 oA 50% %
HBHTERIED, TDHB, 8BULOEHMBERREND 0 15H SEICHEBERRR OB UIcHD5
BbHDT LMD B,

Table 6. % # ® B & £ 0 4 %A

Distribution of the rate of the branch volume increment

EMBERER (%) -
Rate of the branch 0 ~2.0[2,01~4.0(4.01~6,0{6.01~8.0| 8.01~ Total
volume increment

Number 32 9 9 8 0 3 61

% 52, 4 14.8 14,8 131 0 4,9
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1. RERLBROFECROMFE
Table 1 OREEH 2 D% ¥ S EIRDNT, A SBO BESTTO EH Lo (m) SEFEL Ly
(%) : EBEE/FHAEE)X100%7 0y +T5E Fig. 13 0LH1Ci5, ZONPSTREO KIFLBA
Bt 7o 0 OEBSDIL LB T ERADPMRDbN, COBRRRATEDE 5,
Lr=21.56+1.582L¢ — 0. 407Lc3 (R =10.93) -rrereereeeresneosciennns (6)
(6) AEBLIEBICOSEEREHEL, UTOMFICAN 3,
2. WM EE L EOBEEREE
EHRRERE EOBEERRT SO LHNEER S /D ORE 1 FHOBHERE BIZEADOBHHK
REOHMSEHA 3 LCEBERETTH 50 20T, MELALBENARONT, BHERERLED
AR EATORKIC OV TEHEL, ZhEHD (%)

EHEWANCE BT Fig. 14, 15 KR LT, £

Fig. 14 €5 505 & 51, BOMBRERIIH ﬁi \ ¥ e
FTFHD 0% H 5 EBICHELIC Lichi- THML, g‘g * T o .
0 E TE—7ERT, Lirl, BMOLBEHH " N\,
D OFERIERIAICL > TRE->TVE, THD = )
5, BHAOTRY o THROERREDH obird

o 1 2 3 4 5 6 7 8  (m

BHOoMmE TOEIXIR 7~8m TH 52, BEAK Hisae & O #id Distance from tip
@ TRWS5m L, Fig. 15 BED BLEERIO Fig. 13 Hind oEER T TOEMEL
¥ EL oK
= B A S
ROBEERKTD 2. COHAE, ANAODH Relationship between distance from
& 8~11m ORI T MERIC A ELTHS the tip and rate of dry leaf weight.
(107*m¥ kg)
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%
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Fig. 14 Bo&ZEEREEMERER Fig. 15 BOZLBLEOLERR
Branch volume growth rate by the Leaf photosynthetic efficiency toward
branch height. the branch volume increment by the

branch height. :
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Branch volume growth rate
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Fig. 16 BMBEREROFLEE, EMbmioEl (VR
Transition of branch volume growth rate by branch height
and direction of crown contact (Yuubari).

#8, Fig. 14 OBHBERERDES EAARNICIEA—ERTH 5, £CT, DUTTREFEREREZPL
KARETTD 5, _

BEMEOR INMEAL OHMONESIURSOBRTHRZ SILRIL 3 T ENEORIFTORR TR
ANFDT, BEHEBRERICOWVWTS Fig. 16 WRTIIKHRAZNCATEL TIE -7,
BEADTIE, Yo THVEMERERDOELhIBOEI 2 FAMNCS 5L, BEEOEILHITR
ESO# Im T, BEHEORLEVANITIEHL6m OSITHIXHOBRARENRDON D, &EH
A® Tiz Table 4 ITRT LD, ILHOBAKE TOMMERNA ENID, LAOKHTESMOFRE
ZORVIRE LTS, ZORY), EHRBEEREHKOL LI OGRITAMTE LD ENRET,
—F, ERAOTRILROMESEEIN T 3%, LEREGADEIFBLERZRL, BHRERRER
BBON bHENDBATD %,

i, HEDS BEMEARCEERST2RIEMHET 572D, BHBEOEEERERE/ I,

3. HOLERED >ALBEEORS

BEIOE I RBREOEEI SEEXSOBRTHRI TCOREL TS, L, BEOHLEDTTH
RECHEE LTV AbE TREY, 2 TR, AECBHRT 2 EHRHEORIEZMIT 57D, HHO
BREELEICLT, HEEMSHOOEST, AYBEELRD 6B DBEBILDNTEL S, U, K
Y IEERTOERBRE LTV AERBROBRRICHT 5 EMEEZ ¥ L LTV A,

i) BEBOBTHEITORE

i) EHERERNOFBTEOEDOHET

i) B BEERERN S BLLLOBOERET

iv) EMHERERSN 10% U EOBEORRET

v) BiMBRERN15% LI EOEOEMET
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TLT, TNTNDBEAOEMBOTHOFGIRKRDISI>XLTRDON S,

I 2 0 3RO WRAICOVT, REHO FEBEME » (B) £ > REROELESZTO
BE# [ (m) &EOBKTRTE,
p=52.2+2.74]

13T, THOBBREEEMBENRELNL S, FEAIONT,

Table 7. EHBERERO BRI ZEHREEDOE X

Length of the shaded part of crown in each difference of
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M-2 HETRD -BHEERE OB

branch volume growth rate (m)
) o (iv) (v) (vi)
G S e sl S L BER R ok R A E
i)i-!z’ﬂ T'f;‘l\ s %B{_t@ i)>109514£03 2'J315961/,U:.0) Ebﬁ-@ﬂ Tfi
£ A
ik | BEET | REREE BEEORSBEEOR s[FHEORS BEEOR X N EHEOR
233V N 1 hoof | L Length of { Length of |X
o . . ength o ength of he shaded | the shaded
® 5 Directions [Total length| the shaded | the shaded t ea?'t aine t eait aine tI},leng}tlg do(fi
S I £ part in part in Il’x h th Il)x h th ¢ shace
ample| of crown of the which the | which the Wblc th e wblc '31 e part in
tree No. contact |[shaded part branch branch vcr)la ne rf ne bwhxc}}:bthel
volume volume ume volume branch basa
of crown increment islgrowth rategrowth rategr_owth rate| diameter
recognized Igs above 5% is above is above [increment is
g 10% 15% recognized
l\l/-Pounta{.ﬁiun 6.84 4.82 2,67 2.67 2,67 2,67
%%auegm 4.68 3.94 3,94 2.13 1.24 2,13
6))
ERighiﬁ" 2,84 119 1,19 0.32 0.32 0.32
£ 4,88 3.87 3.1 2.24 1,39 311
E ¥ Mean 4,81 3.33 2,73 1.84 1, 40 2,06
l\[/-IL:)untaﬁun 5.53 2.70 2,70 2,70 2,70 2,70
%alle&“ 5.18 5.18 2,64 2.14 1.71 1,71
@
ERighiﬂ“ 3.31 2.18 0.87 —0.20 —0.20 ~0.20
ELeftmu 3.62 3.12 2,29 1. 14 —0,07 1. 64
A #3 Mean 4,41 3.30 2,13 1,45 1.04 1,46
ﬂ%éuni;?L 5,00 3.28 1,75 1.75 1.75 1,74
%auef“ 3.99 2.47 2.47 2.47 1.54 2.32
®
Right 4,09 2.35 2.35 1,73 -=0,10 1,73
ELeft{HIJ 3.61 1,14 1. 14 1,14 0. 26 1,14
E 3 Mean 4,17 2.31 1,93 1,77 0. 86 1,73
ﬁitaliﬁean E 4,46 2.98 2,26 1,69 1.10 1,77

& v A FROERBETRFICA -1 T EETRT,

Negative figure means that it is a part of exposed of crown.
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LLTRDONE, #F THEhOEHBHEOR SR oMEEAFRABIOEEHEEMRE, OEL
Blinfzcd D &8 B, CORERKRE Table 7 IT/RL 1,

chickss, BHEORSI5m DLicET 2840550, BXE 4~5m T, X4 i) OF%E
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0 0T ATT) biomass and stem volume increment in each
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VI MEREELBHRARR
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Dv=0.028 +0.957 Lw
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LHRHHRERD BF%E FTE Fig 18 0k
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D MR R ED 5% LI E
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branch in which the branch volume in-
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iv) A EMBRERN10% UL
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branch in which the branch volume in-
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P MR R D 15% LIk
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branch in which the branch volume in-
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BETEZRENE 0 TR
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Fig. 18 HMBRERBIEEEET LB
BERECOBER (¥R
Relationship between accumulated dry
leaf weight and stem volume incre-
ment in each difference of branch
volume growth rate (Yuubari).
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BECZDBEDOMH O, FEERAZROLTARBRACERERIGE I . 351, BEBOEERRYE
2 TRVIEAB LUBREBREEN 10% L EOBA% & 5 LNEOCRRIR 21T R[UUIK ZEERES
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>T, W-2, V3R ETHNREKREEZLGDET, BUHERRICHES L S 26 0EHERESEER
ENFEY NS, HEORBEHBBEEN 10% o LOBSB—BDOBRICIS LEEEND,

VI #HEEKEBHRARE

METE, HAOEERIEE 1 FHORMERER L OREEZHE~, EBLBVMBERERSLABR
ERT XD BHEEAEEORBRRE, SHBT2E T LER L,

LzAT, BRBEZOBRELIBEOREICBERTILEDLDNSY, TR, HEDS>S, A
{CEEDORBAEIE > BREOK = S ERHBRREBOBERER . B8, HEOAKIEEOME
BIXUVEBDORRBICL >TO VHANIBREDEREGDREEL OGNS, T, FFeYOEDHMI
S5ERA L INTHEDOTRARENIHEOARUOENBIZEELIIEEELOND, HTOMEBEER
HICEELT, Fig. 19 WRT LK, BEI1ELL5EFTONHOBBESHREMBEHEL, TOKX
X ERVERE L OBBRERE L (Fig. 19-(2) 28).
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a4 )
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Fig. 19 BIBAHOHABELEHTHEME

Calculation of crown volume and crown volume increment.
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Fig. 20 MEZHEMBLBHERREOHRRE

Relationship between crown volume increment and
stem volume increment.




—122— HEARBARAE E318 5

OEREARENRCERERICS S Lsb b,

WIT, FEHMG6ICET 5 27 AOEBBITRICONT, (1), (2), (3) BT (1) Kb SIARE
ZHELICUTHASW IBHETR LI | FHOBMRREROBRER 1,

T, MBERARLUAD 5 XOBERICOVTE, BEMAEINTHEVLDT, ZhboliER
BEEIT R D 5 2 S i-MEHHR THE L,

HEEmAmOBEERIR M-20 (2), (3) AL THHEING, T, ZOBRERICHE
TEHERMEREIR AD ATHEIN DT, 1 XOBHEOK 2 3, BEFAFNOBMERICE B
REEMOGTHELEMAKTH - 1clE 43, /2L, @, 83 Table 5 DUHT, BEERDOEVT
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Fig. 21 3#EMoOETAMENEIYE 2m U LOEEEOHELE (BF)

Relationship between crown volume increment in the last 3 years
and accumulated dry leaf biomass above 2 meter from the ground.
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A Tree Growth Model based on Crown Competition
in Todomatsu (Abies sachalinensis) (1)

The relationship between crown development and volume increment
Mitsuo Inose®

Summary

In this paper, the author proposed a tree growth model of Todomatsu based on an indi-
vidual tree crown competition. In this part (I), it is shown as a fundamental relationship
between crown volume and stem volume increment. ’

" 1. Shape of the crown ) :

The total crown is divided into two parts. One is the upper part which is exposed to
sunlight and which grows freely without adjacent trees; and the other is the shaded part of
crown under the former part.

‘According to the data of crown analysis from four different artificial forest stands of
Todomatsu (Misumai, Yuubari, Tomakomai, and Sopporo), the crown shape of the exposed
part is shown in th following equation. '

Cl=aCwf e, (1)
here, C! is the crown length of the exposed part one, Cw is the crown radius width, @ and g
dre constants which vary with the conditions of forest stands, for example, tree age, locality
etc. In the case of Misumai (isolated trees), & was 1.60 and g8 was 1.21 (»=0.98).

Now, the length of the exposed part of the crown, as a result of competition with the
adjacent trees, is aproximated with the crown length above the crown contact point defined
as follows : here, the point of crown contact is exbreésed as a point where the crown curves
cross each other (détermined by equation (1), see Fig. 5). '

2. Length of the shaded part of the crown.

According to branch analysis, the following results were obtained :

The length of the shaded part of the crown often reaches five meters, but, in the case
of branches with a volume growth rate of ten percent or over, or when the branch’s basal
diameter increment is recognized, it is estimated that the length of the shaded part of the
crown which concerns stem volume increment is within two meters.

3, The relationship between the size of the tree crown, and foliar, and stem volume in-
crement.

It is certain that the leaf weight of the exposed part of the crown excluding the inner
leaves which have low photosynthetic efficiency toward the branch volume increment, is in
proportion to the stem volume increment.

In this analysis, the size of a tree crown is the size of the crown layer of the upper part
above the point where the crown comes in contact with its competitors.

It is said that the stem volume increment is produced by the one to five year-old leaf

layers. In the analysis which is reported here, the relationship between stem volume incre-
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HAMOBSBEEREIC LI P FevoRkEET v (B 1) G&H) —127—

ment (Dv, 107tm?) and crown volume increment (Cv, m3) which consists of the above three
year-old crown layers is analyzed. The relationship is:
Dv=a-Cr® . (2)

here, @ and & are constants which vary with the conditions of the forest stand, for example,
the number of layers, tree age, locality etc.

In the case of data from Engaru (the three year-old layer in a 37 year-old tree), a is 27.0
and b is 0.685 (»=0.87).

Therefore, it is possible to estimate the stem volume increment by competition with its
competitors if given the initial locations of the trees.

Thus, the tree growth model of Todomatsu is expressed in the following cycle :

1) Thee height growth and branch extension—2) Crown competition with adjacent trees
—3) Crown volume increase—4) Stem volume increment in response to crown volume incre-

ment—to 1).




