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Abstract: We constructed a new trunk growth model based on S-curve that was propounded as a trunk form function
by Chiba. Then we evaluated the model at the point of the fluctuation pattern of trunk height growth, which was an
output of the model, according to the various leaf-branch mass distribution patterns within the crown and the different
resource allocation between trunk and leaf-branch growth. The height growth was strongly depended on the
distribution of the leaf-branch mass in the canopy and leaf-branch mass increment. Removal of leaf-branch mass
from the canopy (e.g. pruning) drastically induced trunk height growth rather than diameter growth. In the dense
forest where the canopy development was restricted, height growth increment was gradually reduced with trunk
height. From these results, we conclude that our new model could render various trunk growth patterns that were
observed in the field as the output of the model.
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B 12
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b 6
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KRTER 14.2cm
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Fig. 1 Flowchart of the trunk growth model
aray (FEECT, PEEORER Y MZ)DIROEERD S
FiD5IG.

Wy = [UB M(z) - d= (6)

ZIT Wytd, BESREE. 72770 a, (RT3
DO THAERE 7. F72 kSRR OREEE T
YT B, ARHETIEHHINIWEE LT k=001
& i,

2. BEETETV

EROIARIZET 2R, @) IZEDCTERLAZE T
DO7O—F¥—h2H— 1IZRY. FRFEZLT,

1. FIHHEES A X, SRR AN

2. 8B

3. 8B, H, cl, AW, % 75~ dH, SBye, R HEE

4. RS A Xz lih
ElD. AETNTCIE, B, B, EREROWTH
LHEOBRZIFALRWO, #IHEE - 2o A—-4
DHLY 5 BIE LT ORlE 52 T 3.

dw;>0

SB=SB,

dH>0

SBiew>SB(dH>0 D& ¥)
FIEH3 Tk, TN6DORMEDE LT NHAH, SByy) =



<a> L. /][<P> o o
40 o Vg [ at o
- ° s g .7
§ | o’ | #
G
- 20t ~d -
=l
(o) L L
8 ob®. | ; o
o e
£ [<c> aa 7 |[<d> /
=40 £ i
% AA// Aﬁn/
o /9/ ;‘/
o
20 - 3 /
g o4 “ ﬁfaﬁ
0 f PR

0 20 40 0 20 40
actual Dnb (cm)

E—2. BFERADDFERE L T & DHEEEDM
. EhO=AIEEEEE, AR R, 4 2ORIZET
AR Mz) DN 2R L, a—E, b, o=k dfH
Fig. 2 Relationships between actual trunk diameters at the canopy
base and those of estimated by the model. Each graph shows the
difference of M(z) (leaf and branch mass distribution within the
crown); a: constant, b: linear, ¢: square d: exponential.
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Fig. 3 Contour plot of the trunk height increment as a function of

relative trunk mass increment and relative shoot (leaf + branch) mass
increment.
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Fig. 4 The model outputs for trunk height increment according to
trunk mass increment under different shoot mass removal conditions.
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Fig. 5 The model outputs for trunk height increment according to
initial height of the tunk. Canopy length and trunk mass increment
were fixed in these cases.
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