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Fig. 1. Graphical compariosn of the :n-m rela-
tion for the different quadrat sizes and the
relation of I; to quadrat size in various
types of theoretical distribution.

A: Poisson series ((a), «” =0, §’=1) and
Aggregated distributions with a constant

value of m/m ((b), @’ =0, §>1). B: Com-
pletely uniform distributions (a”=—1 for
m>1, 8/=1). C: Aggregated distribu-
tions with colonies (Intra-colony distribu-
tion is at random. Colony distribution is
at random (a) and contagious (b).). D:
Aggregated distributions with colonies
(Intra-colony distribution is uniform.).
E: Aggregated distributions with colonies
(Inter- or intra-colony distribution is uni-
form and the number of individuals per
colony is constant).

155

B, 0w
I,
(b)
1 (a)
m quadrat size
me,
B
4|
3t
2F
1r
0[/’1 l.‘2 3 ;1 5l m quadrat size
—1F
5 . (8) ( @),
. L
m quadrat size
.
4» /'
3r y
2t 7/,
17/
ol
lk,." 1 2 3 4 56 m quadrat size
»x
'"lsr E
4 .
3r <
2r .
1T "' /"!
2(!/3 2 3 4 5 m quadrat size




g

S

—1F

(2] [ L (51 2] -~ 0 K=}
T v

—
™

oA

3 4 5 6 7 8 9 10

m

Fig. 2. The relation of mean crowding (:z) to mean

Y

—

S

(3™ W [8;] [ ] o0 [{=]
T T T 1 y T T

density (m) for the distribution of the stand of
Chamaecyparis obtusa.

X total =—0.5564+1.005m (1) r2=0.999
@ groupd: m=—0.367+1.014m (2) r2=0.999
O groupB: m=+40.059+41.127m (3) r2=0.799

.

* = ¥

0

—1}

1 2 3 4 5 6 7 8 9 10

m

*
Fig. 3. The relation of mean crowding (m) to mean

density (m) for the distribution of the nest plant-
ing stand of Pinus thunbergii. The trees were in-
itially planted in groups of 6 each.

X total  : ;z=+l.279+0.866m (4) r2=0.998
*

@ group 4: m=-40.526+0.879m (5) r2=0.999
*

QO group B: m=+4-0.816-+0.960m (6) r2=0.994

N—ZFBOMEKIZOWTIE, B Lb, =0
TH 5, 51 THARBEHMIT—EDHh
Tod b EL o THETZEBS hdibh b,

2y Zu=voORK
RBC, 2tk (148%), 7 v —FA (67

) pIUSA—FB BlA) OfEIEON
T, m—m BER, ZRELRDLS KM
THEBLE N, 83 RITR Lo

& M@ H:m=+1.279+0.866 m (4)

Fr—FA : m=+0526+0.879 m (5)

7 r—7B : m=-+0816+0.960 m (6)

KL D % 28 (25 8) A8 —IThEdk X
hieoiidhb, BLIHMEOHFEHEEI NG
BFER, Bodb—8 (2H) oI
FE (24) LT &, PIVBOSHINES
—HEAHMTHEE DT, 2FEEKICOVWTOL
HEPPINERREE->TWDE, DLy, &
P, a’>0, <]l OEBIZHTIRE->T
WaAs, F<lid, MEMIZHE1IRKESR
IND L) AAi s — VIGERRICESE T
BTROIERTHA) LB D,

Fu—7BOREKIZONTH, 6) LY, s=
1THah6, FHITIEIZS VHLITEBKR
WAL, -7, Sr—7FBOEKDHA
i, BIZEMELARONZ -V ERLTW
5o

FTA959) 0 Is—#:+ 4 X BRd L 4 F
BEREDILOD Fy %% 1 RiZhd, %
ARITR LTze &K, A —FAL LU
N=FBORAKIZOWTIR, WTFhoBEEd
BHREamEmERL, DMERALLE T
b, EAORBORABKIZOWTIE, —HH
ERGHBEE-TWB EHEI NG, %,
BLRIR LI BPOEEERT L fEHITD
WTFRET S &, 2R LTI v—7A
DREEITOWTH, —EHELERENED
bihtds, rA—FBoOREKIRSWTIR,
ZDEEBELXETENED LN LD T,

hd, ERLOEEE LUERAMNS v &
LA T I DEPRIROF R FTHET

5B, HRIEORD 7 D EEM OO\ T N T8 = 5\ JE* mo, T8 (K



157

m b
A()(mor m,)

A(m,,my)

I,

O 3 R
4

Q\ Aa(”la' ”;lla) é
3' \\o 2 -

0 L L L L 1 ST

= + + + 1 2 4 8 16 (m*) 1 2 3 4 5 mG
quadrat size Fig. 5. The process of appearance of dead or sup-
pressed trees per nest. If it acts randomly

upon individuals in the initial population

Fig. 4. I,-quadrat size relations for the distribution of
the population used in Fig. 3. *
X total @ groupd (O group B Ao, both mp and mg may decrease at the
same rate (p), so that the experimental
point A, (total) or 4, (group 4) may occur
along the line joining the point 4¢ and the

origin.

@

Table 1. The I§-values and Fo values for each quadrat size for the population used in Fig. 4.
Using these Fo values, it is examined whether the distribution significantly departs
from random expectation or not.

q“a‘(isj) SIZ€ 1, (total) Fo I, (group A) j Fo i I, (group B) Fo
y16 | 2706 | 1196 1.737 1038 | 3.5% | 1160
1/8 3.412 1.555%* 3473 1.217 4.543 1.400%*
1/4 2.942 1.895%* 2.605 1.332* 3.556 1.641%*
1/2 ’ 2.309 2.210%* 1.520 1.216 2.963 1.988%*
1 ‘ 1.427 1.794%* 1.086 1.071 1.753 1.763%*
2 1.041 0.995 T 1.000
4 0.932 0.868 0.982
8 0.981 0.932 1.062
16 0.973 1.027 1.017
I,(N=1)4+¢g—N * significant at 5%, level
Foz’—‘qjl ** significant at 19, level
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Résumé

In even-aged forest, the initial difference between dominant and suppressed trees tends
to be exaggerated as time goes on, which results in change of the form of frequency distribu-
tion of plant weight from the symmetrical normal curve at early stage to the asymmetric
types at later stage.

In relation to this, for a full understanding of the process of plant production in a forest,
it is important to know how the dominant and the suppressed trees are spatially arranged
in the forest community.
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It can be done by dividing a population into several groups with regard to stem diameter
(D), tree height (H), DZH or the plant weight (W), and analyzing the spatial distribution
of respective groups of trees.

In this paper, the population was divided into two groups according to D, such as group
A (over mean value) and group B (under mean value), and the distributional pattern of
trees of each group on two-dimensional space were analyzed at a given time by an analytic

method based on the relation of ‘mean crowding (;;z) to mean density (m)’ (Iwao, 1968).

The experiments were carried out in three kinds of artificial forest communities and one
natural herbaceous community: 30-year-old stand of Chamaecyparis obtusa plantation forest,
15-year-old nest planting stand of Pinus thunbergii, 3-year-old stand of Alnus hirsuta var.
sibirica and the natural herbaceous community of Solidago serotina.

For each case, m and m were calculated for several different quadrat sizes and plotted
on a graph.

Since the regression of m on m was proved to be approximately linear in most cases, the
analysis was made in terms of the values of the intercept (a) and the regression coeflicient
(8'). Here, a’ indicates the basic components of distribution (signle individual or colony)
and 8’ suggests the pattern of distributions of such basic components.

It is found in all the 4 species that the distribution of the dominant trees was more regular
than that of the suppressed trees.

The finding may have some general implications in relation to the mechanism of the
prolustion structure in even-aged forest community.



