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! 23 ( mediar) (Helwingia joponica There.),

Uty

IR (g A
s of aggregated popula-
tion with no individual between
clumps  (Helwingia japonica
Digrr.)

f AR A Successive sample

Table 5. ¥4

(HoF, KTHF7
Contents of population with holes
(Acer monoe Maxiw,
and Callicarpa
Japonica Tnuvws.)

Helwingia
faponice Dern,

Population with holes

PRI 4
B ok
Callicarpa

i Aver mono

Mazi Japonica

I Tuuns,

59

1,39

Vo 3.79
K 0, 84
A 15,39

"y \’}')

- e 2,958
per clump :
of clumps 6.¢

o
i LR i 70
Eestimate
79

True value

ariation

9,78 8. 40
G G4
Y 1,61 3, 34
7. 50 9. 88
123,23 246,29
13,0

1,
564, 68
261 11, 07
51
i 18¢ &0

I'rue value

[,

Y 40X 40m ¥l D D
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Uapl, Table 3 izkhid, #HUW blas HALHISY . CHICHUTEHRY 077 O LT T &
ST, T v F AT N LB OREEARIE 89 A (B 60) &8 O bias 3B b5 W
R 0.7 DAL 5 v £ amd & IE LcBa o bias ﬁfﬂéfﬂﬁﬁmﬁﬁwﬁ LD B E S hOPIE
HRip b EEbN L.

W Dy — 2T hbEREROBATHEY, T, AIVEVE T, nFA AL O XD TEFIR
HEIE D & 5 5, BRI EEO RO ENEL S EOMENT v & Lo, Ficid, BEINSE

W5 YA AN HENA T NS, SHBH F Y s TR, BRI blas Filz M)
COTHMNSEE T A RS AR BIERST SR TS, FLIREE

P a Ry, EEEICEROINSE (T4 ) & BIT, BEMEIENTE LU bias i3
Bonioe Livl, ~F4 a4 (1) 05505 &5 a2 RoERsS 5 SHERITRVEIER
LT, SRR, ~FAa8 (2) & L (BOLR) 1EDIWIINDS,
Vi
COE AT, WESER, AFREE &R A A DY R B R ROHIL LT A D)
T H DI, T VA LARICERAEORE D, BRI v & L3 HORERN DT LT
i, BHICTF « v 2 ENDe o TEBIER, Hor—2@Bon. & OMAERRY, HEHED
Topl, BRSEOH LT, ~FABL, AIFERTETIC TV F 00 ORES

AR Lo

bias OETTOMICE

TRBTHLE (=0 —2) Table 3 @F ¥4 A07% & fELREBAO HERBOHEIAND
12, i@ bias BB L ELOLEMTEETHAE D

i) Horxms Hi— 3 T D]
SERGERII AT & U AR

bour method & Fi 7,

Z &iT Xk b Nearest neigh-

CAuld, Horsmis 12 & - THE &N FET A=LDYRT TR - THEETS HEDTHBo CLTD

TARETOERTDH

2, 7 VA AREE SN OERETOMNS, 1R Y LICGRANAKD S E
%o

Horxivs i€ X% & A O, HESTE, 7 v & a07, Shas i Tehsh A<, A=1, A
ST EBBERANTOSE, AD1 SO L0, =A/l+A &K, BA n=50 BRI,
Incomplete beta function table (Pearson)® ZRiv, BIRENTO S LA>1 DL 311y O

D PAskh b, Ti n>50 @& &1k, X=12—0.50-2¢/ (@n+1) 43k, Table of the normal curve

probablity integral Iz X ¥, 0.5(1+a) O o ffidskp T, FP=1-0.5(1+a) Askh b, LT, F

2, 5 VX LGHTEH LM

IR S LT DB FOF

MW DERIZE TETRATNAD, MOLIK TEHD CERTE

DOk DEERA N A5 2 BRIOEOHEE

N EHEOZDED N AN
1 Table 6 O K&

B 7 g, BUIERDY 22 D O BB OIEERE 0 B XU 2O ot

S BT OB AL UNEESED K oMby T, SARTE
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Table 6. F &L H
IR AN A "
Method ‘ Distribution
o1 |5V E A
51 i Random
52 ‘ ” T
|
! )
53 B YR ) Al ﬁzz} ”
}(Random wnhm) ;
\fractions | |

Table 7. 4 f& W AL %

Angle order method

4 \ /( i

s.u T j

pil
Method Dls'{ ribution

7 e S \f!/){
Variance

5 w8 3 R 2 % . . N
o VAR, A Do S
S5l Random
8552 fi th

Agar umted

RS VX L)
(Rdn&om Wlthm
fractions

¥ 55 Number of sample points, #
gr) 10 the n-th nearest mdlvxdual K:
s B OTRE Fraction area, sl B¢

Number of section, 4
Density of fraction, A : ¢

{ Total area of fractions,

B & B KO oBh ARG Table T O L DS,

DEBERG L D OY

"

s 2 L2 T T
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Ao o 1 AAROTC 48 SR HNT
Horxivs {10 & 0 5 B AR U o5 Table 8 1iikd s,
Table 9, 10 ik, Table 6, 7 i UMBEIH:, A MiEATEER &

BAER U, ok, @RS OBBRONETR,

O¥&, $3, 582, S53 OHBHOR T

Table 8. Hoexins 75 12 & B 4y 7 3 &

Pattern identification by Herxins’ method

T ¥ I
[ 4y D2 o B }x( | 2
1 =D Sample size ‘ * i
P k
jcicy }ﬁ" f‘ﬁ E ] ~ AN n o197
All regeneration trees L 549 9 0. 607 0.177
bt xT val T o A EEo A 504
Acer mono Mazim, 1251 92 0. 352 0. 204
v 7 % 1, 281 16 0. 562 0, 243
Sapinm japnmmm Pax et Horrw, SEEE > e e S
N4 o e " o
Helwingia japonica Disrx, 8. 681 L4 0.990 v
NG R F T e , o o on
Callicarpa japonica Tnuss, ho492 i 24 0. 599 ‘ 0.084

Table 9. & M O o fF
Application of order method to all

S i N

LB oo
Upper Hmit | Upper Hmit

5,237 4, 563

5,118 4, 503

5,271 4, 664

5, 436 4,794

5,325 4,789

8 48 4,930 5, 454 4,928

i True value ;6,269

Table 16, W &7 4 B B @
Application of angle order method

s 51 s 5 2
Frmer | Lower o F o | L e
pper Lower > Upper Lower
limit limit o limit Hmit
3 43 4, 251 4, 608 3, 893 8,41 | &, 445 7,595 5,295
4 48 4,508 4,831 4,176 7.28 6, 669 7,442 5,897
5 48 4,386 4,672 4,101 6. 51 6,642 | 7,230 6,054
6 48 4,630 4,905 5, 355 6,997 7,492 6,052
7 48 4, 400 4,642 4,158 6,535 | 6,925 ,
8 48 i, 180 4,395 3,968 3 6,043 | 6,856 5,730

i True value @ 6,269




eneration trees distrib

B

Distribution pattern with
of all regeneration trees

5

&

imit

28
59.5 | 28

48,3
S e
a7, fits)

&

Jpper
Timit

T

Lower
limit

5,238 12,40 | 28
.22 | 28
L1103 1 28
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[Se e ]
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Table 12 J§ fx # © #*
Application of order method to

N 1 8

B | b | F W | moEk | gEm | E R

97t Upper Lmit ’Low er limit] P(%) 2 : Upper hmltl

PS Al & %] A
3 33 1,416 1,725 | 1,135 — 1,320 1,592
4 33 1,452 1,726 1, 200 — 1,336 1,575
5 33 1,532 1,786 | 1,295 — 1 1,424 1,649

]

B True value : 1,163

B A THRE LA,

LT, B, P, B or -2 D0 TERE

Table 13. » = FORNONHRE
Distribution pattern within clumps

of Acer mono Maxm, B LTALS
STpYSIr BoA ¥ () D —=

Sample size )
TRbB, FvLe—=5 W rDEETH B,

Al 0.879 16 ¥ 5%, HIF, AWEE PE0.2THY, IVE
LTINS ERNDENRODT I VY E 2O
EMETBE, VIEQBELE T YL LED
A3s 1,629 10 S2 A BIAL DT, bias 1/ v (Table 14),
UL, &folié, S1, $2, SS1 (EHEEE

H3 VA AMEE) KAHLNA LD, blas i, HEDELTHS (Table 9, 10). A TFOBAERE, S1,
HhHEO L, blas Hd sEELLT

b
5

1,338 7

S2ickn &, (oD LA L, #

W5 (Table 12),

CE AW, HET, &M, 7 VL LDRER, 2L

p):,,[:ow/ru /r\/)n B, G ’Fljg 7 Vf‘,“l'\ U‘){F

WA SIS S EMbibde - T Horrins JETIRV I F A 5 VA LD (Lo dikRd

Table 14, WHAFEDO Y 3 %, A9+ 3T, A HL~OHHH
Application of order method to Sapium juponica Pax et Horem,
Callicarpa japowica Tuuns, and Helwingia japonica Divrr.

~ I (I > . .
7 Method 52 S8 —_—
5 X
H N WeoE M #E o E | True value
P 7 k2
\ 5 ‘ 575
o 3 i | 1 15 575
Sapinm joponicum } 2 15 | 785 739
Pax et Horew. ‘ 3 12 ess 82 738
NG ESE A ; 1 24 110
(amcm’j)a Japonica Tause, 2 24 324 490 375
I 1
\
N4 B R | 1 14 145
Helwingia japonica Dierr, E 2 14 281 895 494
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SCBT BB (R -

e DG e

= F o~ 0 H M

the distribution of Acer mono Maxim,

2 ) 3
TR | madk ) #oEMm B W | T B 4 42 4
Lower limitl  P(%) 0 Upper Hmit Lower Hmiy * e -
A VN K
1,046 20,7 1,616 704 56 16 7 10
1,097 17.9 1,728 2,516 943 45,5 16 7 10
1,198 16,0 1, 856 2,681 1,030 44,5 16 7 10

), L, # Tl

o

{1} DAk

g,

S, M0y s B TRESLN, S3 (

FRE T VA AT AT S BEREORIL A
FELTEDT

Uk e LT, 7 v E L

b ?”X)\M’J/L,"'Jj‘l.‘z;‘?ﬂ

FD ST S

(Table 11) blas [ZHagpty (Table 9, 10), HxF C”)b,‘

V7
s

DR A T, 1

hias 1/

DG FVET, T AR DY
0.084, P=0 L OEDNIHEL T AT, BERMS 5 W8 L507 41

Koy icédd, b dy blas 4

AN E
J?

1,

LTS (Table 14).

Hirhes 5 V2 AD — 2T H LA, AU

A 81, §2, §S1IZALNE I DIC

FE bias

LB FELRT L NP A B EOEMAR, bas i, AL TS (Table 14),

Plboo &, Hoews T, T .y
PNyt S BINT 2 ERIODOEEI LT, 0.2 5D RE 7

VL, NS SRR OWE
MI D5V E b5V 50y () DR [ SRR bias B0, LT Y F v E T, T
4 5 X OEEOR DT OBEREE I

T lw), (NDF VE b

LT,

MEEDE AT OB AR IRI 1E bias 121

e L,

BEDIC T &, B ROAHEOT T LS
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BT ERDT, BPoT DA

DA, BIAGTETH BBED

Y

BRE LRI ST 5,

—Barcurirr @ bias BIEIRIC X 7

1)  Barcmerez

FET, Powov®™ Lizkb, V4 ATRNES

BEMOE

ENTED,

AABIE T B 7RO XD I EAE L 0,

Ed 0T v E NSRS ENT,
ex p(—dur?)

5 &, hiag Az

It
9,\
F*
Q
w
o
=
T
=
=
5
o
2
%
2
o
Iy
S
jonl
2.
1)
&
%

%7z,
Hhe CDEET VE LK

¥ & vbdr ORELLPIIC
BAF D GEEARE
Do Lo TEEOYE R OHEANOEM T+
ex p(~durDydurdr{(1—exp(—dnR®)

N, EO3B e @R RUTFETEE,

L, 2dwrdr T

AP 7,y ex p(— (N = 0w RE) (Qd ) ry7ge o7y

d= 1) (7424 7l oo Ppdb (N =B RE)  overeniconiiiennn e (82)

BarcueLer 13, B OB

(n [NY ¢
LA,

FEDD L, 1
BRI () o (dia)

BIN 0% DI AL DT R B 5

4 D SYAT A

(32) RSt

193, < 1% 50% PDE (the 50% point distance estimate) Fiee & LT, log (dia) &

reliry Gpld, 5V AIE0E

EOBEMNTD L ST
IOg ((l’/]%) =0, 1416 —0. 1613 (};}9’}7,’/&7’!&"3 .................................... (3;{)

RN i

0. 161320 pl2ivy MREEIL L,

iy -

Lo &g Barvessrer (0 L AT

VoA s,
Q 3 (%‘D x e (9 Q
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ALTIN T &M



5 distribution

Bl Cha)
True
value

RO

o 13
*f’EI 4% 4 2595 4. RAR 24 0.7 & DE
Al EE %, Lo ZoY0 glé a4 { &, 265

regeneration iy

7] - 16 17953 8 1 162
WA 16 1, 429¢ 371 3 £ 1, 168
Acer mono Maxm, o : o
P 3 - ) ) )
Sapivm japonicum 16 518 1, 3302 513 a 2,05 738
}"‘Ax ei Horrm,
16 1,892 511 & 2.5 378
31,102 7 3 494
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Swelix LA
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GV BATHT IR D I

areliire<6) BD
L 2 rpleary BN
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Table 16. # X 5r B © 5 W~ o # M
Application of relative variance method to 5 gpecies distribution

'''''' AFT— Y4 R
T Guadrat size im2 1, 56m? 4m? 6, 25m32 om3
M M 1,417 1213 2,443 2,678 2,474
A]I regenemtmn trees o o " T
Ay momo MA;(H\’ 0,875 0.833 1. 484 1. 694 2.089
b 5 ES 1
bapmm;apammm Pax et Hosem, L. 325 L.236 1111 1. 147 1. 167
oSk A B . a0 5 - o1
Helwingia japonica Dierr, L. 000 1. 000 2.550 2.550 2.917
.Z».?ﬁ”“—;r‘-‘:/lf—ff - | o
Callicarpe japonica Tuuns. 0.979 1916 1.750 1962

MR AEIETE, B4—BDa ¥FI—~ by XTHMHEETHIN, 203 FF— 34 0k - TH

Sk /8) O, B-TED, THRAICSER UL COHEOHORED—DTH S,
COIEF~ b

BB dew, BRIk 5RO MR OH
Rae & U, BEUHRBRICEBELLSEHO 9 VS — b4 X 1md
(ImX1im), 1.B6m2 (1.26m X 1.25m), Am?2 Zm X 2m), 6.25m?(2.5m x 2.5m), 9m? 3m

Qi xF=Fg v

7

St

BT v/E

/2 OEBANE, TV E
AR, ANEUE, BRSHERE LTV S, T OBE, BLacuay ORIT L
LT, 0.186~1.412 & 72, Table 16 KR 0/ OEM L, VI FE, 3T FI~—~ oA 20K

SO, RETIE,

b OF, T VA AN, ERLAD AT ONTIE, 3 B — by XAVRENE S VI LASEHT
AT EHEE N B T DT EHD, FEAEETRD L
2FED D F I — YA XTCHIEEETH © LS
FEEDZOO2 FF— b4 XEFHNTHET S &

HOaAaFF— A XPKREIBEEE

Y
I
S riad

MG LM RN, SOOI
HEOELBRL, &

(), =), (Y, &0y —2D

LRI NS, Ll vls

FEOREELTHEARTSTHE L E08h b,

A S BT, TR 1m?, 1.56m?, 4md, 6.25m?

B FFe— b A XA TmE 3 FI— M3, 1LE6mE, 4m?, 6.25m? ot FJ— Micdhik L, L56me o ¥

S bE, 1m2 3 Fo— D, 4m? 6,252 20 K35 — PIIEAT A E0S XD ENRFRT F5—
b XA R, D L

Utzo

aF7—r A XD

DD Ny F Y Tz N DB,

Zh o F SN Y b D

iz, Table 17~21 TRT,

oMU, B, Y, B oY — 20 DN TR E

M) 58 a->T W0 LOES

STTEERT 9 v E a0 (V5 F)

D (35) AL, o

Gy BRI~ P AALTE HPULTS bias (A by & v 78— 2 i) bias) 34: L7y (Table
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Table 17. AHEBID A2 b w4

el
- 112 41mé 6. 25mé%
DU A ) 35. 4 48,0 75, 8 84,0
st(m king pcrcent o -
q‘; e 9 WEAK b wd J oty | , .
- E . 38, ¢ ) 9
\..mking percent bv 19 sample points 8.8 o0 { 89.8
i
tm2om B3 — b0 %P |
) Prediction h} 12 — 53,6 86,0 95, 4
VR NS ¥ guadrat
. 56m?2 ” — 83,9 24,2
Random v
distribution 4me ” 29,6 42,3 e 88,9
&, 25m? # 30,6 : 43,5 76,8
! i
tm2a FF - *a |
Prediction by 1m? o A6, 7 70,7 83,1
quadrat
1, 56m2 44, 3 e 71,9 83,2
Agpregated Vo
distribution 4m# ” 58,5 62, 4 e 83,5
assumption
6. 25m3 ” 73.4 76,0 | 846 | -
i |
Table 18, ¥ 3 FDA P w & ¥Vt v b QP
Prediction of stocking percent of Sepium japowicum Pax et Horeu,
= 9 F 5~} 3 |
i Guadrat size im? L1 5amE 4m? 6. 25m3
B | |
‘rlvb v T b 6. 4 9. 4 30
do % wll,
stocking pcr( ent. e :
? N A T A R =
10,2 34,7
Stocking percent by “f sample polnts
2 FFe— e kAT
Prediction by 1m?2 — 15,5 35,0 49,0
A AN Vit Bt guadrat
1, 56m8 #” 8,0 - 28,3 40, 6
Random 7
distribution 4m? % 6,8 10, 4 S e 35,5
assumption
6, 25m# © €. 6 1001 16,5 o
|
tm2o F 35— kA
Predlchon by 1m? 19,9 32,3
Sy {RUE quadrat
i i, 56m? #” 10,01 o 20,7 27.8
Aggregated | 7a
distribution | 4m? ” 16,1 7.8 30,2
assumption :
6, 25m2 # 21,9 23,4 i 29,5 e




Table 19,

Prediction of stocking percent of Acer mono Maxiu,

HEFDAL y F YT~y + OFH

R aF7—-rOARES i
e derat size N 1m? 1, 5612 4m? 6.25m?
FHEIX by I b . 5o oo o
P )pulation stocking percent 9.7 13.9 29.5 0. 2
BASOHIT L ARy F VI b P
s i . 6 4 34 42,9
Stockmg percent by 49 sample points 14.3 18.4 34.7 “2.
mia F 5 MCk ATl
Prediction by lm? — 21,4 46, 1 61,9
5 VB LHRGE . quadrat
56112 »” 12,2 - 40, 6 58,7
Random v :
distribution 4m? ” 101 15,3 - 48.6
assumption
6. 25m3 ” 7.0 10,1 23.9 —
1m2a ¥ ?‘u_J\/% T
Prediction by im? e 17.9 32,0 42,8
R MR quadrat
1, 56m2 ” 15,4 — 30. 4 39,9
Aggregated Yo
distribution 412 ” 23, 4 25,6 | e 42,1
assumption
6. 25m? 7 21.9 25,6 29,5 —
Table 20, NFAHFDR L » F w82y OFH
Prediction of stocking percent of Helwingia jeponica Dherr,
T ARFT—~FDORET
R Quadrat size 1m# 1. 56m2 41m? 6, 25ms
Fla by it—rv b . )
Popuiatlon smckmg pez cent 22 st 6.0 8.6
BAOAIC E A A w v S st 2 R
VS 102
Stocking percent by 49 sample points 2.0 2.0 0.2 10.2
lmida B g il k5 FE
Prediction by Tm? — 3.1 7.8 11,9
5 W B LAHELE quadrat
1, 56m2 ” 1.3 — 5.0 7.8
Random ¥
distribution 4m? 1 2.7 4,1 — 15.5
agsumption
6, 25m32 ” 1.7 2.7 6.7 —
tm2a B35 bz
Prediction ’r~y 1m? — 2.6 4.9 7.1
TR quadrat
1. bem? ” 16 - 3.5 4.9
Aggregated | 7a
distribution : 4m? ” 6.5 7,2 o 12,9
assumption |
6. 25m?2 ” 6,0 6.5 8. 4 e
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Table 21, A9V FTDR P v F v 38—y bOF
Prediction of S‘r,ucking percent of Cellicarpa japonice Tauns,
in? 1, 56m? 4m? &, 25m2
3.3 4, 4 10,8 16,0
: ~;~x¢~. _,\],,,,4”/;/,\”,&« I a0 P 19 5 1407
i 0.0 2.0 12,2 14,3
S‘[ockmgt percent by 49 sample points |
im#z B g — b CR S »
Prediction by Lm? e e
AWV Y) quadrat
1, 56md »” 1.3 5,0 7.8
Random 4
distribution 4m# 2 3,2 5,0 o 18,4
assumption
6, 25m2 2 2.4 3.5 o7 T E—
A Y i
Prediction by 1m? e o — e
quadrat
1, B6m?e ” 1.6 e 3.5 4.9
Aggregated P .
distribution 4% s 7.8 8.6 —
assumpiion
# 8.6 9,2 11,9 e

18,
(8} 7 Y& hod

v Gusnr b,

en 0 (36) 2
(Table 18),

%)11:9 WIS &

SHARLD F — 210 &

(Table 17, 19), L, ~FA H#
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HOET R0BE, O BHELT, BhdiED 86 REHLW5 24 YOMHICHEAT 5T

&S Guenr 0 (36) U, BER:S LTY

R 3 T B, OFHEREL EEseT
SOEFEBA L v /7 V P OEELIT T, BEHIIEB W 5 v & a5 v 6 0 $i-—=Hid
DA

TR LTCA LD,

Lo, Mz UTai o BB T EIT Do AR O B0 2T 87 R
9 IR BRLE Dz,

Poz=(), BR7+0.BUBF  eceneniniin s 38

(38) KD~ va=a-+br DEE S 558 >1, =1, <1 kLT
YA, SRIRAME D OEEENCIS B ST DB AT 5=0.596 L 72D,
G3f & ORI 5 &
SHEE 2 ¥ o~ PRI UTROERA

[

ohbe COLIRNHEDOER,

R Do F VI bR B I,

DMEEREIDBERE LD, TR, BREBLED

R L e

Kl ra=a+br DEE 6 QROWIETMEA R 3 ¢ il

SSHOMBITHED, Csivshug, ORI, KRRORE
b oBE s
KT d, OB, HREEL

ROT, FFD L HE SERELOND,

/

3

A D—ROAD ED B 3,
B b d ZEEDR by V80— b % (35) e
TRED & D PF M T A L &M T E
b
COEFETOR b

PP

ES

%o

s L 2
J”v}l ﬁ/i”

KHSHHIR E A,

X Do T, FEEMICE Y A

Aiid o ¥ o MERICAY,
B UTHRIOT, 5 VL0, SIPATT O JIE Y D A
(Efld, g AT b BRI AR U (B 1 30 1

COREE, —BONE RN FRUE, SARNE &R

HY, bias sk %o 0 bias 470 L,

L A—DOREE LT

S0k, Otk
L LT A

ERASHE L E NS, Tk

THIRMANE, P, Bavemmier 3, A b w2 Fea FI—}p

g 8
i, ERhEHCSTE

] Mi *\?"?}: IR

S LTV IRRICR, s
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Barcurrer ¥ (~J 4 B &) & B 7200 blas 734
AT & F 5 b AR 584

BHEBHTERELLND,

i

Ve
Ny

Fl, BTHEEA e Fex

4T 4 bias @OTINE D,

DR EDTH O BT (
F w7355

PLEOBEA Table 22 DX EE D70

HUTULE BRI E B

Table 22. 4

AR R 0 M
Results of four regeneration survey system

) ) VAR ISR I AR S =3 =8 : th
# & EA Random Random Aggregated | Aggregated
¥ v
Survey system VA AN NG AR SN 15 jasl
Randorm Random Aggregated
}’f’attém identify~ — Dbnsuy' estima-
ing method tion method ~ B « O
oo s % mua ik ~ ‘
Wandering — Wandering
quarter method quarter method
Horexmvs &BOF i - P
Hoexws method ~ Morisrra method © © X ! a
BarcurLer J Batcugirr
BarcusLer e BarcuiLer O - — AN
method method
_ . RbLysre oK ~ g ) ~ | ~
- P 2 ¥ 5~ b Enlarge ~ O O ‘ ©
Rdatwe - i
> (}tlkkeﬁ
variance quadrat | 5
et adrs 1 /] -~ y
method methad 1 Lessen - x - x
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Studies on the Regeneration Survey Methods in Natural Forests

Kydel Nisuxawa® and Masahisa Nismizawa®

Summary

In Chapter I the author has summarized various regeneration survey methods which are
divided into two techniques. One is comprised of methods of identifying spatial distribution
patterns (uniform, random, aggregated) and the other those of estimating density or stocking
per cent according to the spatial distribution patterns.

Studies developed so far have failed to unify these two techniques or to clarify the relation
between the techniques. The two technigues are classified into quadrat methods and distance
methods respectively from the point of sampling unit., Its detailed breakdown is shown in
Chapter 1

The author has taken up four methods among them as the procedures which have es~
tablished measures to determine the features of distributions or degrees of aggregation to a
certain extent, The four methods are Carana’s wandering quarter method, Morisira’s distance
method, Barcueier’s method and stocked quadrat method,

He bas combined these density-estimation methods with the methods of identifying spatial
patterns chosen so that two combined methods are common in sampling unit,

The combined regeneration methods are Carana’s nonrandomness index—Catava’s wandering
quarter method, Horkins' method—Morisitra’s distance method, Barcurier’s nonrandomness index
—BarcreLer’s method and relative variance method—Stocked quadrat method.

In Chapter II, the author has applied these four combined methods to five kinds of tree

maps from natural regeneration forests (Fig. 5~-9).

Received July 15, 1976
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BT AEFE I - 41 -

The specles are Siraki (Sepium japonicum Pax et Horrw), Kaede (Acer mono Mazm), Hana~

<

ikada (Helwingia japonica Dwmrr)), Murs

akishikibu (Callicarpa japonica Tauws.) and zall regenera-
tion trees,

In this chapter he discussed mainly bias, especially large bias and puinted out the charac-
teristics of each method and s unsolved problems,

He adopted the following four cases and analyzed.

pattern-identifying density-estimation
method method
rand {a)
random D GG S <2+ 14 (4111
(b) )
aggregated MW aggregated

Where “ random - aggregated " means that formula assumming aggregated distribution

&

“

is applied to some distribution when it is identified as “ vandom ” by the method of identifying
spatial distribution pattern.

He identified five kinds of tree distribution patterns as approximately random (Siraki) in-

termediately agpregated (all regeneration trees, Kasde), and extremely aggregated (Murasaki-

M

shikibu, Hanaikada) from the four patterns identifving methods,

The results are summarized as follows.

(a) raudom — random and () aggregated — aggregated arve recommended principally in

combination, but in all cases except (1) random — random, they heve their own defects and

unsolved problems.

ible in all methods,

{a) random — random (Siraki); bias is negl

(b) random — aggregated (Siraki); Morisiva’s and stocked guadrat methods are compara-

tively small, Wandering quarter method and Barcssier’s method can abold this case,

(c) aggregate >naggmgated (all regeneration trees, Kaede, Murasakishikibu, Hanaikada);

In intermediately aggregated distributions such as all regeration trees and Kaede bias is negli-

ible in wandering quarter method, Moxrssira’s method, and Barcerier’s method. But in stocked
q*uad'r.ai; method bias is segligible when guadrar size is converted into larger size, whereas
bias (Overestimation) occurred when quadrat size is converted into smaller,

In extremely : tinns such as Murasakishikibu and Hanalkada, wandering

quarter method has negligible bias but Mormmira’s method and Barcsziex’s method has large
bias,

Stocked quadrat method b negligible bias when quadrat size is converied into larger

and has blas when guadrat size Is converted into smaller,

(d) aggregated - random; all methods have bias,

In Morisita’s method and stocked quadrat method, bias is negligible or comparatively small

in the case of random — aggregated and aggregated — aggregated,

Therefore, practically speaking, formula assumming 4 on patfern may be applied
to all types of patterns except extremely aggregated patterns without the method of identify-

ing spatial patterns in both methods,

The above-mentioned relationship is described in Table 22.





