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Abstract: In this study, we aimed to quantify the characteristic of branching pattern of first-older branch of Cryptmeria japonica to
establish the simulation model of crown structure. We recorded zenith anglea,,, azimuth anglef,, diameter of branch base ¢, and branch
length L,, and analyzed the relationship among them. The relation betweena,, and branch size (d,, L, or d,’L,) could be approximated by
a rectangular hyperbola. These relation were same as that betweena,, and crown depth and their fitting were not improved so much. This
suggests that we can use one of them (crown depth or branch size) as independent valuable to express change ofa,,. Difference of 0,
between successive branches 46, showed one-modal distribution for all trees analyzed in this study. The distribution ofA8, for almost
trees can be expressed by Weibull distribution. This distribution patterns were not different between treatment by gibberellin and
non-gibberellin, or between different tree ages. This indicates that branching pattern, as regardsf,. is influenced little by chemical or tree
age. This study shows that it is important to reflect only important factor, considering the stochastic fluctuation, to simulation models.
Keywords: azimuth angle, probability density, size of branch, zenith angle
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pattern for first-order branch in Cryptmeria japonica and the factors influencing the changes



SRR LA LD KO ATEA S 5,

TAEREPE Y 2 —VOESKE LTELZAHETIE,
RA B A% (RARZER_b o R S U TR AT S BR s & % Bl
{FH & LTllx ofROEETHIH5, Zoi-biAREED
OB ETHIEFIEEC 05, AFETIE, ko
KIEMA O AOH T AT BRI T 57— 4 %
el |, BAEEEFRICHT T —REOHFEET VTS
oD RA R 2 2 2 HM L5,

I REESE

1. BSMRIE SRS AR IR SIS F EE T (R
TR BT O 17T EEAFAIHPL 6K (6), BLIW
T STITAMERE (o< IEH) OAXHE 6 A& Q £4
B 1 B0 8 LIRS 3, Fh e 34E4HE
1, AR L L5) & Ul fEEROHER B A
BEROME L -T2 bOEFIALTEY, 4440 3 A
IE4 M ESE 7 A TG 8 A BRIZHNT TR 1) LA
L THA,

FP T FEEARITONT, FEAROFHOTES B2 To

EFERICAE L T — kOB e ORIER o, (%) 3L
4, (F) &idRLis, ARtz dbsmE CTHEES
(0 EE95), EEHEY T 0360 ORI ToigLin, ¥
o, B A XOFEEE L LT —UkOBETERE d, (mm), oo
LEERETORITHIEEL, (m) 2HELE, 3L
AAEHERNT 2T, RO A T—IRE DR 6, 03
ELT,
2. BT 9 BlET—4 &L LICKEA o, LHOYA Xk
FTIRE & OBMREAENT Uis, B X0igiEL L Cd, L,
LML, D 320%F L, BRI mEOBRER (1) ©
F SN DE SR Tl L7,

a,=a*Size [ (b-Size) (D

Size iXd,, L, EFi3d>L, abl3EH
DENZITAADEHNTTIL, &2 TR O okE A
&, 024 6,360 FE) &= (2) [ZXVEHLE,
Ab,=8,- 0 (Oy- =0 DL X)
=f,- 0, +360 (8,-6,,<0 DEX) )
IO ABFEOFIH OB, MEbAgH: K12 L DI OB ORFED
FEERD LWL DITT 572, 17 EEAX CIIlEIEE
(FEpseiin 5 OMERE) 300cm FilE TOREOA %, 3BLW
AR O 2 A E COFENT T OAE w5 E LT A
G, FHEH U=, £ LT4 9, DEEES R 2R IERSAG, i
TEHSAR, Weibull 5545, o~ 4 % o FORATNZ 85T
I,  FRthiFHEIEE (AIQ) Z R\ CRai eherm s iz
BRIz, DTV A L FEIERT, BN TEEL
FEBIR OS54 DI E LR LT, 4R dh TIEsh=e AIC. DFHH

I THEEHRNT 7 b IMP8.0.2 (SAS Institute Inc.) # L 7=,

I FE
1. BOXFEA XEA o, SouERd, BELBIWLL,
DEAERENER, 130 (), 327 (mm), 245 (cm), 2417

(cm’) Tdh-7=,

an & dy LyBEUdMN, & OBEER- 117, EERoE
b L OMREIEE R 13 d,: o= -97.8, b= -534, R= 0524, L o=
-98.7, b=-43.6,R*=0.542, d L, a=-72.8, b=-502.9,R*=0.565 T
277,
2. BoOFMNA EERICADS &4 12 #EEo S & S{EEFRT
Weibull 437f% L Ciidiz & & D AIC 14/ Th o7, 11D
4{EfED 5 5 3D Weibull 454D AIC i1F, AIC FrMEL 2
LINDZETH -1,

DALY AR LTV SRS L A LT 4 B4
RES D &, 2 EENE & DT 5EORESAZN- 2 (TRT,

140 _
120 o a)

!F' P

T
0 5 10 15 20 25 30 35

d, (mm)

140
= 120
100 -
~ 80 Y.z
S 60 |- roSEEEEEE
40 F=rs
20 /e -

T T T T
0 50 100 150 200 250
L, (cm)

c)

T T
0 5 10 15 20 25
d 2L (%102 cm?)
®-1. XIEf e, & a): HTEEd, b BEELnBLT o

d;’L, & ORH%
Fig-1. Relationship between @, and a): d,, b): Ln or ¢): d,’L,



N R T N R R B B

b)

0
0 ' 1200 ' ‘240 ' "360

HhifagE (F)
-2,  AARFEORESAN L R a) 3 4R
B (L) FEE), by AEARESE (DXL Y L)
Fig-2. Frequency distribution of @, and its probability density curve.
a): 3-year-old saplings (without gibberellin) and b): 4-year-old saplings
(with gibberellin).

WL Weibull 23410 AIC 25 B/ X Avo7= (35 1), Weibull
TASERI LT L EGMRORENSRT A—F a |3 34F4, 44

0.01

#¥ 0.008-

i .
& 0.006

# 0.0044

0.002

0

0.01
% 0.008
! =
i 0.006
& 0.004
0.002
0] '|§; L
0 120 240 360
HHAKE (E)
-3, A0 BEE A L eRERERTEL a) 17 44
A, b): 3B LU 4 A

a)

b)

Fig.-3 Frequency distribution of #, and its probability density curve.

a): 17-year-old treess and b): 3- or 4-year-old saplings.
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Table-1. The values of AIC when each probability density
function was fitted to the frequensy distribution. a)Between
with and without gibberellin, b): Between 17-year-olr trees
and saplings.

Bold indicate the minimum value.
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