Spatial associations of tree species in subalpine stands
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Fig. 1. Location of study area
UL IR A A Dts indicate sampling plots
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Table 1 Description of each plot
Plot A B C D E F G H
Plot ] mx m 50x 50 50x 50 50x50 50x50 50x50 50x 100 50x 100 30x 50
Plot size
. 580 790 830 850 990 1 130 1 250 1 270
Elevation
L ° 5 10 5 5 5 5 10 5
Inclination
75 75 76 44 32 22 40 —
Crown closure
ha 3 252 238 254 162 101 130 170 —
Volume per ha
F G
H F
A D E H
-2 cm
1.3
cm



2 ha

Table 2 Number of trees per ha by diameter classes in each plot

10— cm dbh classes

Plot
10 20 30 40 50 60 70 80 90 Total
A 576 184 88 52 12 4 4 920
B 376 176 80 60 36 12 740
C 336 208 52 60 12 20 4 692
D 268 96 56 56 8 4 4 492
E 88 48 60 20 8 224
F 166 54 26 36 20 10 4 2 318
G 346 60 40 34 14 8 6 4 4 516
3
Table 3 Numbers of overstory trees and saplings for 4 major species found in each plot
Plot A B C D E F G H
Area ha 0.25 0.25 0.25 0.25 0.25 0.50 0.50 0.15
O 90 48 26 36 11 17 13 0
Abies sachalinensis S 90 30 32 38 — 24 6 —
O 27 26 34 19 12 1 14 0
Picea jezoensis S 11 21 31 18 — 1 16 —
O 0 2 3 18 4 128 28 85
Picea glehnii S 0 1 3 9 — 86 9 —
O 22 52 63 17 28 1 97 0
Betula ermanii S 7 19 33 26 — 50 297 —
O Overstory trees above 5cm dbh
S Saplings below 5cm dbh
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Fig. 2. Distribution maps of overstory trees in plot B
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Table4 The values of lwao’ index of spatial correlation w between pairs of four species in
overstory tree class
Plot As Pj As Pg Pj Pg Be As Be Pj Be Pg
W, W, W, W, W, W, W, W, W, W, W, W,
A 14 .05 .35 .32 .50 .29
B 12 46 12 A1 .54 12
C .00 .01 .34 .52 22 22
D .23 .33 13 14 .25 .20 .03 .39 .07 .04 -1.00 27
E A3 .35 .07 A3 .08 .00
F 23 .04
G A2 .34 40 .34 31 40 -1.00 45 -1.00 .56 .56 .06
As Abies sachalinensis Pj Picea jezoensis Pg P glehnii
Be Betula ermanii
W, w, 5 x5 10 x 10
Quadrat sizes ofw, andw,are5 x 5 10 x 10 respectively
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Befula ermanit and Proea jezoensis
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Table5 w values between pairs of four species in sapling class
Plot As Pj As Pg Be As Be Pj Be Pg
W, W, W, W, W, W, W, W, W, W,
A .07 27
B 42 .62 .07 .01 12 .08
C .28 47 .08 54 .16 .38
D .46 .25 .46 A7 A2 .23
F .16 .05 17 .63 .01 .01
G .79 .30

As Abies sachalinensis Pj Picea jezoensis Pg P glehnii Be Betula ermanii
Quadrat sizes ofw,; andw, are 5mx 5m 10mx 10m respectively
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Fig. 4. Distribution map of overstory
trees and  saplings of  Abes
sachalinensis in plot A
s EA Owerslory trees
@ i Saplings

10
x 10

Eﬂ—'ﬁ [
e F .
L o
R ‘ 4
nﬂ: o & S i i .?
s T owmr ] 1
!n- ] 'ﬁ'. a ® z :*-'.-_.
- o L
b e g S il
Q 50 " i 51 1mim)

@E-5 Plot Gicdeiba s v w-Am bR LA D T

fir 2

Fig. 5. Distribution map of overstory trees and
saplings of Befwla ermanii in plot G
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Table6 w values between onerstory trees and saplings

Plot

Overstory trees

Saplings As Pj Pg Be
A .50 .02 A7
Abies B .69 .33 .01
Sachalinensis C 20 25 12
As D .02 15 .39 .04
F .25 26
A 12 13 .59
B .35 27 .02
Piceea jezoensis C A2 .28 .03
Pj D 12 12 -1.00
G .40 .15 22
P glehnii F .08 .39
Pg
B .01 .58 A1
C .20 .82 .10
Betula ermanii D .25 .05 .36 .07
Be F -1.00 .84
G .69 .86 .81 .51

Ouladrat size is 5

x 5



100 199 200 299 300

-7
r 0 82
@E-6 Plot Hizkta 7 o= v = 2 o RE
Fig. 6. Distribution map of Picea glehnit in plot H
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Table 7 w values between pairs of tree age class on plot H
100 199 100 199 200 299
Pair of age classes
years 200 299 300 300
W, .56 .18 .29
W, A4 .25 31

Quadrat sizes of w,and w,are5 x5 10 x 10 respectively
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IwAO S 1977 Analysis of spatial association between two species based on the interspecies mean
crowding Res Popul Ecol 18 243-260

1977 26 62-64
_— 1979
16 19-26
_——— 1979 17 81-87
1974 85 160-161
————— ———— 1979 17 117
1950 24 38-44
1971 131-178
1969
1 18 45-48
_——— 1973 ()
84 266-268
1979 61 444-447

TAGAWA H 1965 A study of the volcanic vegetation in sakurajima southwest Japan Distributional
pattem and succession Jap Joum Bot 19 127-148

Summary

1 Spatial associations among four tree species were studied within 8 subalpine stands of Mt
Asahidake Hokkaido The degrees of association were measured by IWAO' s 1977 index of interspecific
correlation

2 In the overstory tree class above 5cm dbh  there was a positive association between all pairs of
three coniferous species Abies sachalinensis MAST Picea jezoensis CARR and P glehnii MAST These
species showed negative association with Betula ermanii CHAM

3 In the sapling size class below 5cm dbh A sachalinensis and P jezoensis were positively
associated with each other B ermanii showed positive or no association with the three conifers



Saplings of three coniferous species were positively associated with their respective overstories
while the saplings and overstory of B ermanii showed negative or no association
Saplings of A sachalinensis showed positive association with overstory trees of the other two
conifers and showed no association with an overstory of B ermanii Saplings of P jezoensis tended to
be positively associated with an overstory of A sachalinensis but negatively associated with that of B
ermanii  Saplings of B ermanii were negatively associated with overstory trees of all the conifers



