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ABSTRACT

The geometrical branching pattern was studied through the time by a few parameters: *he branching

lengths, angles and number of branches.

Ratios of moving amounts of nutrients between branches was

decreased more in a terminal branch than in a proximal one. As the time increased, the more branches and

leaves were also increased, while the influx of sunlight was decreased in the lower portion of inner crown

which increased the mortality rate of branches.
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Fig. 1. Diagrams illustrating the terminology used
for the mathematical model.
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Table 1. Observed probabilities of branch numbers
from main trunk and numbers of current
twigs from main branch
X B1 B2
2 0.03
3 0.07 0.27
4 0.23 0.47
5 0.33 0.16
6 0.25 0.07
7 0.10
8 0.02

X : a number of branches
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Table 2. Ratio of the length and weight of branch
complex
Length Weight
I 0.698 0.473
I 0.568 0.331
/1 0.814 0. 699

I : Ratic of the length and weight of branch to

its main trunk

I : Ratio of the length and weight of twig to its

main branch

Table 3.
branch on the same node
Node no.* No. of Standard
terminal branch deviation
1 1 0.0
2 5 0.91
3 17 2.59
4 47 7.75
5 88 14.87
6 132 16.71
7 168 15.42
8 192 18. 40
9 200 20.38
10 209 18.29
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Fig. 2. Relationship between branch angles (6y:)

and whorl positions (7).

The number of branches and flow rate of nutrients against node number of one

Variable Ratio of

rate amounts log e‘ani

1 5.39
4 1 3.76
4 1 2.48
2.88 0.73 1.30
1.89 0.48 0.4
1.51 0.38 —0.41
1.27 0.32 —-1.17
1.14 0.29 ~1.93
1.04 0.26 —2.30
1.05 0

.26 —3. 04

*Node number on main branch from tip

— 102 --



o2 AAsa, #nbche sbAY wWo] gL i}y
oo A 4o EE WiAEC g hEdE A
sbstgeh. oldl FRA e wsge EAA R dejstn
A= ZhA s A9 A 2ol

g FAYE F dv e olFEe da A
ez (ratio of moving amounts of nutrients)o] #| A&
Table 1.o] A F7tA o] A AL7AA 7F g S=2h 7} 3,972
e g B dntbe e ikl A G2 Al
Bm el A U el 5th 39799 o
9] BEEE 1ok A o Ak 3,974
g 2 AEArR ke 218 LE AlAbste] o] & %%
o) ol Feko] wE b e AR Al Jgich

C. 50 i3t 71X £2| WE

ipgrd & e sk s=xbE

Ragz g MHHE

N

Y2l 98] logistic equation : He= [ g™ & A

i

fs}gjr}.

o

@ sy e A a: Y Ay
N 7bA ozbe] F3hA
}k 2 o) ] A t: A7

R R R B B

ojwl =k i}

4
£
c
i
20
]
o 2
]
=-4
0 2 4 6 8 10
Timeflyear)
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Fig. 4. The number of terminal branches against

discrete time in Pinus densiflora
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