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Difference of Growth by the Spatial Distribution of Individual Trees
and Growth Factor

MIYAMOTO Asako®™ and AMANO Masahiro®

Abstract

This paper intends to clarify the relationships between growth rate of individual trees and its geographic
environment from several viewpoints which are composed of spatial distribution of individual trees, competition indices
among trees and topographic conditions. Basic data of this analysis was obtained from two permanent plots located in
Ibaraki and Gunma prefectures respectively. Morisita's index was utilized to identify a spatial distribution of individual
trees as well as to show distribution dynamics as trees getting old. According to the Morisita's index, trees in an
artificial stand are evenly distributed at the beginning stage, then the spatial dispersion of trees has continuously showed
an uniformed distribution though human operations were implemented. Various research cases were collected to study
validity of competition indices among individual trees for projecting a tree growth, and we verified the limitation of
competition indices to project it. Growing performance of individual trees was affected by autocorrelation of tree size
factors rather than competition indices which were expressed by area occupancy of individual tree or distance indices
among trees. In addition, the relationship between individual tree growth and topographic conditions was examined by
using quantification method I. Topographic factors such as aspect, slope, sedimentation degree, slope form, position on
the slope were adopted as predictor variables for growth increment of trees and, the results showed that tree height was
affected by topographic conditions, but diameter wasn't. Therefore, our research showed that forestry operations to
affect spacing of trees were not effectively influenced to future growth of individual trees.

Key words: individual tree, spatial distribution, competition indices, autocorrelation, topographic conditions

gogd
goooooboobooboboooobobooboobobooobobobDoobOobOobDbobOon
goooobooboobooboboooobooboobobobobooobobobobobobooobobooo
0000o0oo0o0oooooU0ooooU0oooo0oUooooUoooI; 0000000 ooo0ooooo
goooooboooboobobooobooboooobobobooobobobooobobobobobOoboo
goooobodobooboooboboobooboooobobooboooboboboboobobobobobooboo
gooooboooboooooboboooboobooboobbooboooobobobooobobobboboonoo
goooooobooobooboobooboobooobobobobooobobobobobobooobobnooo
gooobodobooooobobooboobooboobobobooboooboboobobobooboobboobooboo
goooobooboobooobobooboobooobobooboboooboboobobobooobobobooo
goooooboobooboobooboobooobobobobooobobobobobobobDobobooDbO
goooodobooooboboobooboooboboboooobobobooobobobbooboono
goboobobooooobooooboobobobobobooooboboboooboooog

gboboboooboobooobooboboboboobooobooooboan

000000014000 140 0 Received Mar. 14, 2002 000000014000 240 O Accepted Jul. 24, 2002

* 000000000000 00000305887 DOODODUOODOOO
Department of Forest Management, Forestry and Forest Products Research Institute, P.O.Box16, Tsukuba Norin Kenkyu
Danchi-nai, Ibaraki 305-8687, Japan; e-mail: asakom@ffpri.affrc.go.jp

1) 0000000000000oo0o



164 MIYAMOTO A. and AMANO M.

1 Braic

gopbooboobooobooobobuobobooboo
gboobobooboobooboobbooboooboon
goooboobobboooooooobobbbboooooo
gooooboooboobooboboobooobooo
gboobobooboobooboobbooboooboon
gooooboooboobooboboobobooboon
gboboboooooboobobobooobooodg
goboobooboobooobbobobooboo
gooooboooboobooboboobobooboon
gooooboooboobooboboobooobooo
gboobobooboobooboobbooboooboon
goooobooboobooboboobooobooon
oooooboooboobooboboooboobooo
gboobobooboobooboobbooboooboon
goooobooboobooboboobooobooon
gbobobooooooooooo
goboobooboobooobobobobooboo
gooooboooboobooboboobobooboon
oooooboooboobooboboboboobooo
gobooobooobbooobboooboboban
goboooboooboooboooobooooboooon
gobooooobobooooboboooobbooooboboo
goboobooboobooobobobobooboo
gooooboooboobooboboobobooboon
oooooboooboobooboboboboobooo
goooobooboobooboboobobooboon
goooobooboobooboboobobooboon
oooooboooboobooboboboboobooo
goooobooboobooboboobobooboon
goooobooboobooboboobobooboon
oooooboooboobooboboboboobooo
gooboobooboobooboboobobooboon
goooobooboobooboboobobooboon
Oo00000OO0oO0oO0oOOoO0O0oO0DOoOoOoOoD1Ymoooo
gooboobooboobooboboobooboon
Oo0o001991000019910000199100000
198la00 000198 OO0 000OOooooO
gbooooboobooboobobobobooboon
goooobooobooboobboobobooboon
gooooboooboobooboboboboobooo
gbooooboobooboobobobobooboon
gobobooobooo
gopboobooboobobooobuoboboooboo
gbooooboobooboobobobobooboon
ooooobooobooboobobooobobooboon
ooooobooobooboobobooboobooo
oooooyroooooooooooooooogog
goooobooobooboobbooobooboon
oooooboooboobooboboboboobooo

gobgoobooboooboooboboobooboon
0000000000000 0D00D00O0000O019650
goboobooboooboobobobobooboon
goboobooboobooobobooboooboon
goboobooobooobooboboobooboooo
goboobooboooboobobobobooboon
goboobooboobooobobooboooboon
gbobobobooooooobooboboboboooo
goboobooboooboobobobobooboon
gobooboobooobooboboobooboon
goboobooobooobooboboobooboooo
goboobooboooboobobobobooboon
gbobobooooooboonDo

gobooobooboboooboobuoobooobooo
goboobooboooboobobobobooboon
goboobooboobooboboobooboon
gooooobbboooooooobbbooooo
19820 0001984)00000000000000000
gobooboobooboobobobobooboon
gopbooboobooobooobuoobooboooo
gboboboooboobogoog

goboooboobooooooobobobooboo
goboobooboooboobobuoobooboooo
goboobooboobooboboobooboon
gobooboobooboobobobobooboon
goboobooboooboobobuoobooboooo
goboobooboobooboboobooboon
gboboooooobooobobooooo

goooobooboooobooobuobobooobooo
goboobooboooboobobobobooboon
gboboboboooobooboobobobobooooo
gobooboobooobboobobuobobooboooo
goboobooboooboobobobobooboon
goboobooboobooboboobooboon
gobooboobooobboobobuobobooboooo
goboobooboooboobobobobooboon
gboboooooon

2 BEENSHE & ORFZETT &

21 0O00O0O0O0O

gooooboobooobobooobuobobooobooo
gboboboooooboooboobooboooboobobobo
goboobooboobooboboobooboon
gbobooogooo

goboobooboboooboooboboboooboo
190 0000000000000 oDoOooUoUooooOd
00000000000000000.5ha)000000
Ooooooooooooooeoboooooooon
000000000o0ooooooooooOoD1.0hato
0000000 FegODMOODOOOOOOOR000 65000

00000000000000002002]



Difference of Growth by the Spatial Distribution of Individual Trees and Growth Factor 165

000000 (0.5ha)
100mx 50m
Onoko experimental plot

000000 (1.0ha)
100mx 100m
Kamikimita experimental plot

. IlOm
k oom OQOOOOO \ 0O0000| 30m
630m. ; Untinned plot(] ;| Thinned plotC
\ 525m
DTEnEledD 100000 1 40m popool- | Doooo| 40m
plotl O | unthinned plot Thinned plot0 (1. *| Thinned plotD)
. ! 1o D 000 90m ,
Thimed. DOOD0GY | 5ooood s0m
A : I - Thinned plotO [:: c | Unthinned plot |0
-—r—»

Figl. 000O0OO0O0OOOOODO

T S 505m
50m 50m

Location of the experimental plots and positions of individuals

O00020° 000000000000 BywOOODODO
O00O0O00OO45005500000020° 00o00O0OO
000000 B 000000000 Ooooooooa3on
0000000000000 0DO0O0DO0DOO0bOoOoon
gboooobooboobooboboobobooboon
gboboooobooboboboooooon
gopbooboooboooboboobobuobobooboo
gbooooboobooboobbooboooboon
goooobooboobooboboobooobooon
gooooboooboobooboboooboobooo
goOooOoOoOoooooooooooboooooog
19590 (00 140)0000000000000199900
00001200000000000000000000
Ooooooooolsnooooooooooooon
gooooboooboobooboboobobooboon
000000191900000001970 (0D480)00
Oooooooolveoooooooooooooon
goooobooobooboobobooboboobooon
goooobooobooboobobooboboobooo
gooooboobooboobobobobooboon
goooobooobooboobobooboboobooon
0000000000000 0000000TableOO
TableDOOOOUOOOOOOOOOOOOOOOOO

22 0000
gobooboobooboboobobobobooboo
gboboboooboobobobobobooooog
gopboobooboooboboobobuobobooboo
gooooboobooboobobobobooboon
gbooboooooobogoo
gopboobooboooboboobobuobobooboo

[Bulletin of FFPRI, Vol.1, No.2, 2002

gooobobobbboooooobobobobbbooooo
gobooboobooobooboboobooboon
gboboooooo
gobooobooboboooboobuooboooboo
gboobooooobooboobooboboogobo
goboooboobooboobobooobooboon
gopooobooboooboobobooboboobooo
gbobobooobooboobobobobooooon

3 AR Db

31 00000000000000

O00oooo19ss0oooooooooooooon
000000000 ooooooo0l,00ooooon
oooooooooooooooooooooolooo
O00oopooo30oooooooooouoooon
gooobobobbbooooooboobobbbooooo
gobooboobooboobobobobooboon
goboobooboobooboboobobooboon
0000000 0O0oooo1euooooooon
Oodl,00dpO000CO000ODODOOOOOOODODO
gobgoobooboobooboboobooboon
gobooboobooobooobooboobooo
gobgooboobooobooobooboobooon
0000000000 o0DoUMOEURD MOEURD 19930
gopboobooboooboobobuoobooboooo
gobooboobooboobobobobooboon
gobgooboobooboobobobobooboon
goboooboobooobooboboboboobooo
gobooboobooboobobobobooboon
gobgooboobooboobobobobooboon
goobobo



166

Tablel. OOOOOOOO
Outline of the experimental plots

ooooooo
Onoko experimental plot

MIYAMOTO A. and AMANO M.

ooooo oooo oooooo goooo0zhaaOd 0ooooooM)
Number of measurements Year of survey Stand age Number of trees Thinning ratio in
gooo oooo oooo oooo experimental plot
Sound tree Damaged tree Dead tree Thinned tree
1 1959 14 2150 &) 0 m 0o 0o
2 1962 17 2118 4 28 O oo
3 1964 19 2052 36 34 O oo
4 1967 22 2028 54 6 106 5.2
5 1969 24 1800 154 22 O oo
6 1972 27 1788 106 60 0O oo
7 1974 29 1790 76 28 O oo
8 1979 34 1740 8 118 O oo
9 1985 40 1644 14 920 O oo
10 1989 44 1514 50 94 O oo
oo 1990 45 O ] oo 3020 19.9
11 1994 49 1148 66 48 O oo
12 1999 54 1092 98 24 O oo
gooooooo
Kamikimita experimental plot
goooa oooo gooooo OO0oo0oooO0rhadd 0oooooo)
Number of measurements Year of survey Stand age Number of trees Thinning ratio in
gooo gooo gooo oooo experimental plot
Sound tree Damaged tree Dead tree Thinned tree
1 1967 48 1636 0 28 O oo
oo 1968 49 O u} oo 32400 19.8
2 1972 53 1276 0 36 O oo
3 1977 58 1222 0 54 O oo
4 1982 63 1170 0 52 O oo
oo 1985 66 O ] oo 3700 317
5 1988 69 745 1 55 O oo
6 1992 73 710 14 22 0 oo
7 1996 7 663 33 28 O oo
Table2. 0000
Summary of the thinnings
goooooo
Onoko experimental plot
goooao oooo 000000/ha) goooo goooo goooo
@o)
Number of thinnings Year of survey Number of trees Thinned plot 0 0O Thinned plot 0 O Thinned plot 0 O
(Stand age)
oooo gooo Before thinning 1375 2375 2125
1968 (1 [ ooooo No.of thinning trees 375 475 475
The first time (490 0N oooo After thinning 1000 1900 1650
000(%) Thinning ratio 273 20.0 224
oooo gooo Before thinning 1000 1625 1450
198501 0 ooooo No.of thinning trees 350 600 775
The second time (660 0 ) oooo After thinning 650 1025 675
000 (%) Thinning ratio 35.0 36.9 53.4
ooooooo
Kamikimita experimental plot
ooooo oooo Ooooood/mha) ooooo ooooo ooooo ooooo
@o)
_— Year of survey Number of trees Thinned plotd O Thinned plotd O Thinned plotd O Thinned plotd O
Number of thinnings
(Stand age)
oooo oooo Before thinning 1753 1455 1605 1653
1968 0 O ooooo No.of thinning trees 633 320 395 540
The first time [CElngup ] oooo After thinning 1120 1135 1210 1113
000 (%) Thinning ratio 36.1 22.0 24.6 32.7
gooo oooo Before thinning 1107 1085 1155 1087
19850 0 ooooo No.of thinning trees 633 430 505 580
The second time 660 0N oooo After thinning 474 655 650 507
000 (%) Thinning ratio 57.2 39.6 43.7 53.4
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