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IsH1zuka, Moriyoshi and KanNAzawa, Yoichi: Growth process of Abies
sachalinensis under Picea jezoensis, Tilia japonica, and Acer mono in mixed
coniferous-broadleaved forests of Hokkaido J. Jpn. For. Seoc. 71 : 281~287, 1989
The height growth process of Abies sachalinensis MAST. under Picea jezoensis CARR.,
Tilia japomica SIMONK., and Acer mono MaXIM. in a mixed coniferous-broadleaved
forest in Hokkaido was surveyed and simulated using a simple model. The model
describes this process as the growth response of A. sachalinensis to light conditions
under the crowns of other species, which change with the crown development of a
stand. The results of the simulation well-agree with the actual process in a stand
whose early stages are first, the period before the upper story trees’ heights reach 7
~10m and A. sachalinensis under their crowns cannot begin to grow because of the
lack of light due to its low crown height, and second, when among the three species
of the upper story, A. sachalinensis can grow most rapidly under the T. japonica
crowns owing to the best light conditions enhanced mainly by the fast ascent of its
own crown height. Some of the canopy-undergrowth relationships can be explained by

281~287

similar processes described here.
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Growing process of A. sachalinensis under P.

jezoensis in a mixed coniferous-broadleaved forest

Left : Height growth histories of P. jezoensis in upper strata
and A. sachalinensis under P. jezoemsis crown. Right:
Crown projections and their profiles.
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Growing process of A. sachalinensis under T.
japonica in a mixed coniferous-broadleaved forest

Left: Height growth histories of 7. japonica in upper strata
and A. sachalinensis under T. japomica crown. Right:
Crown projections and their profiles.
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Growing process of A. sachalinensis under A.
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Left: Height growth histories of A. mono in upper strata
and A. sachalinensis under A. mono crown. Right: Crown
projections and their profiles.
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30 — picea jezoensis — Tilia japonmica
m

RI=0126L:+0.749, »=0.93%* (2)
v 2% T. japonica :

RI=0190L.+0.807, »=0.93** (3)
A F¥ T A mono:

RI=0.157L:+0.837, »=0.94%* (4)

] QLN TEE

Jeii L, HIFIGEDO b, REIZERPHMEESC &
ZEROEENES T 279, #i L 1.3m UTFoMHE:
BER—FLRETI2ESIHNLIVEENTSHS I, %
7z, FEROERRZVAOERIZIFACTHZMEE
PEEHTE R - THE Y, BEEEED S DIERIK
LB BEY, VI FSAIYHIIT>IYOVD
IR T2 22 2 L BRL TS,

: )
&
= ol LI
[=]
: It |k
b0 10
o 1 L 4

0
ﬁ 0 1 2 3 4 5 0 1 2 3 4 5

RI R}

o
> 30
° Acer mono
o) mTree top
s 20 ! ll :
o ------- Crown length
= 10
b0 L . Crown base

0
© 01 2 3 4 5
o]

R

R1 (%) under the crown

M-5. $HABEZHEBFZZ Y=Y «vF /2 F A4

F ¥ 7 OBE-BEE & HE T OMEXR
B (#L® 1.3m) OB

Relationships of relative illuminance (R[) under
crowns (1.3m above the ground) to tree height
and crown height in mixed coniferous-broadleaved
stands
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Linear correlations are found between RI under crown and
crown height. Dotted lines indicate the lowest tree height of
the upper strata trees.
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Height growth curves of P. jezoensis, T. japonica,
and A. mono in a mixed coniferous-broadleaved
stand
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Function of curves is given by Eq. (5). Bold curves are
used for the sample of simulation shown in Fig. 8.
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them are drawn by Eqgs, (6)~(8).
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A sample of simulations showing changes in rela-
tive illuminances (RIs) under the crown and
height growth of A. sachalinensis under the grow-
ing crown of P. jezoensis, T. japonica, and A. mono
in a mixed coniferous-broadleaved stand with the
advance of growth of the upper tree story
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BH : RI at a height of 1.3m, TH : RI at the top of A.
sachalinensis. The simulation is based on a growth curve
shown in Fig. 6.
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