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IsHIZUKA, Moriyoshi, SUGAWARA, Setsuko, and KANAZAWA, Yoichi: Spatial associa-

tion of trees and their crowns in Picea-Abies-Tilia-Acer mixed forests.

For. Soc. 71:127~136, 1989

J. Jpn.

The spatial overlapping patterns of the stem positions

and the crowns were compared among several species and strata in two natural mixed
stands of Picea jezoensis CARR., Abies sachalinensis MAST., Tilia japonica SIMONKAL
and Acer mono MaximM. with a different patch structure. In the distribution of stem
positions, all four species became exclusive with a decrease in the quadrat size. On
2.5 mX2.5m quadrats, 7. japonica, A. mono, and conifers tended to occupy different
sites comprised of trees of various sizes in both stands. The patch structure of the
stands seemed to depend on the distribution of such growing sites of species or species
groups. For 7. japonica the distribution of the stem positions showed a strong
exclusive pattern even on 10.0 mx10.0 m quadrats in both stands. The overlapping
patterns of the crowns of the four species in three strata were similar to the patterns
of the stem positions of them. Nevertheless, A. sachalinensis of an intermediate layer
(about 4.0~18.0 m in height) could be found under the crowns of 7. japonica in the
upper layer (height=18.0m) in both stands, irrespective of its exclusive distribution
of the stem positions. A factor which makes this coexistence possible was considered
to be the high crown-base of T. japonica in the upper stratum. The importance of the
crown-base height, which influences the distribution and growth of lower-layer trees,

was stressed.
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sachalinensis
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Map of crown projection of the two study plots
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Height histograms of trees on the two study plots
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Black shows the frequency of the four subject species.



130

W, 2.5mXx2.5m, 5.0mx5.0m, 10.0mx10.0m
D3RV A XA EEZTER L, 2LT, #fE
Bl - BE 7 o XAEEEROER Y EOMERGRER
i, Bohl yEBHLECOmBHRDOITI
KRUSKALD ZRTTRE (9, 20, 21) #EAL 2k
TR RO, HRITTRERIISRE O B ELMED
REZRIEENSZ SN L&, NREPHRTEY
WA ELTEL, AEOEBSGH s 58 &
PHELBEDEL—HT 3L CAOHELED 2 HE
Thb, HERZ, WEROTINCT 7 A8 —3HOH
WL (22) VT 9 A Y —DIFEELRERL, Th
B HIRTTREED 2 RTEARICERRL 12,

BWEMEBIZOWTIR, $515.0mX5.0m QXE
& BALIC AT OE S E (Importance value) (FENHE
B+ AERTE R AR AR (ImX1m k)
PEEL, Zhr2S8RKEOEBEOESEDR TE
> 7z ExHE S E (Relative importance value) (8)®
BEBIZOWTRDZ, 2L T, 100 DREZ L ZRIE
DLTRAROEMESE 2R OBESL Z ORBOES
BEL L,

BRETCH2EEDESRR, LEEEDOEBRIZTM
U R BB E N R BSEET 5 (dbh<5.0
cm OER) 2, El@dEEOFL BEHOFL) 3F
£33 (dbhz5.0cm OfEfE) bDE Lz, ¥ F /%
EAZXHIITOBBETICHE bRy « 2=V OD
BEEAOBEEEEENOREEEL b L, H5
EHRPEE EDER x BRRE L, %72, AUH
TEIFADYF / F A Y IITORETICH 2
BEAm M ED N KoY« 2V~ ORIEREEREN
ORBEER D LD,

m # R &&=

1. &S - FEEFEFEHORITUNENELY

IRTAE I B 2 4 BREOME 7 5 X JIEFE™ O
7 BATINC HIRTTRER2EA L 2 RITEAAR %
Bl-4 R L 7e, Eff L SBOBHCH E n-BfEE
W, ZNFNBEEHEEE 0.5 L E,0.255 L ED 7 5 R
F—FRLTWV»3, £710.0mXx10.0m O#Y 4 X
BHDE,JZ 2 CEHHMER L LEBBHO S SRS —
ERRLEEHERCIL T2 OIIKL, OU267 T
WA YT RHER AT X5 — KB LEE
LTWw3, ¥/ 3R UKENS CELER 5T
WERWHIEZRLTWwS, Lhl, Bdd TEpE
T3 AT TERBOMIMENEE D, 2.5mX

J. Jpn. For. Soc. 71(4)°89

2.5m x 2.5m 5.0m x 5.0m 10.0m x 10.0m
7 A
N2
Height
0-1.%m 2.0-7.9m 8.0-17.9m 18.0m-
Picea jezoensis 4 A A A
Abies sachalinensis s A A iy
Tilia japonica o e} O O
Acer mono . [ [ ] L ]
K-4. HBTUBOERDERb Lic U BERM

B2 7 AMBERBEOZRIEREREIC LS 2
WIEEE
Two-dimensional NMDS ordinations of trees in-
four height classes for the four subject species
showing group average clustering based on stem-
position overlapping
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Elipses drawn by solid and dotted lines indicate clusters
with group average overlapping-index values of =0.50
and =0.25, respectively.
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Two-dimensional NMDS ordinations of trees in
four height classes for the four subject species
showing group average clustering based on crown
overlapping
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Elipses drawn by solid and dotted lines indicate clusters
with group average overlapping-index values of =0.50
and =0.25, respectively. * : dbh=5cm.
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£-1. ACETEZIADYF ./ FL45¥HL
TORBETICEZLHE 4AmUED N =
Y ORBEEL O PIZZEDED x2-test

Tree densities of A. sachalinensis =4 m tall under
the crowns of 7. japonica and A. mono in the same

crown-base height classes, and yx?-tests of differ-
ences between them

Stand JZ2

Stand OU267

h(égo‘;lv?.c}’lfses Upper crown x> Upper crown x
g m T. japonica A. mono test T. japonica A. mono test
(No./ha) (No./ha) (No./ha) (No./ha)
16.0~18.0 — — 79 —
14.0~15.9 318 - 249 201 *

12.0~13.9 117 ** 277 112 *x
10.0~11.9 179 ** 104 105 NS
8.0~ 9.9 0 66 18 **

6.0~ 7.9 0 0 0 0

o o o

— ! No crowns were found in this crown-base height

class.

**,* . Difference is significant at 1 and 5 % levels, respec-

tively.

N.S. ! Difference is not significant at the 5% level.
£-2. MO OUWTICBITARULETEZ 22Dy
FIREAIVYHITOBTE T ICEZ 28
BAMMEQ LYY OEBEE L ZDE
D x>-test
Tree density of P. jezoensis Z 4 m tall under the
crowns of 7. japonica and A. mono in the same
crown-base height classes and x2-test of differ-
ences between them in Stand OU267

Stand QU267

Crown-base 2
height class vUpp.er crown x-
(m) T. japonica A. mono test
(No./ha) (No./ha)
16.0~18.0 145 —
14.0~15.9(14.0~18.0) 0(145)  101(101) **=
12.0~13.9 139 74 e
10.0~11.9(10.0~13.9) 0(139) 53(127) **(N.S))
8.0~ 9.9 66 55 N.S.
6.0~ 7.9(6.0~9.9) 0 (66) 9 (64) **(N.S.)
— I No crowns were found in this crown-base height
class.
**,* ! Diffeernce is significant at 1 and 5% levels,
respectively.

N.S. : Difference is not significant at the 5 % level.
Note : No P. jezoensis could be found under the crowns in
Stand JZ2.

BREDEDAPRENLIWCAZ D, £z, OU 267
DIV=YDHFEYF/ ¥EETcConby, Lk
FAEEOBNIZ L BERIE->ED L (E-2), Ly
L, WP L THE TESEE TS 4m Lo
bE=Y « LYo BRI A A EERERQV LD
ThbZlid, LEEOIICHLLTHS I,

J. Jpn. For. Soc. 71(4)’89

ULoiERM s, BRETICBIT 5 HEAROEILAR
EROEDWCELDIENTED, ¥YF/ F45%
B 7O EBA (BE 18m Bk &, BETFEH8~10
mUETHYBET CEFHFEN 4m U EcERT 3
(F-1, 2) 8, e @BEEERE) GEIIEEHE
BFREL 57, 10)DTEFBOBREIFE TS
WO BYHEEENS, SoRKETELELTHHE
BECYENCHERZEESNE DT, BEEIHEET
DEFHOBMERETWT L TEEZY EEZ6h
3, LichioT, HTEOEWY T/ ¥ EEBROEHE
TREETEOENWA I ¥ 7 EBAOBETF LY
YEEOBEWHBASEIITA I Ltk b, HEcE
BoMMAJZ2 Dy F /¥ BETO b P <Y 254
BEL(2, 3) L 20BETR, BEIGETWRZ M
TV RHEREREENE LA PR IHESEN R 2 E
BHorBREBRERRLTOE, £, BREOET X
THRELZOBEEMWENL L Bbh 3 EiExd
272,

HEORRD B 2 IR UIARTIE, BEREEER
THEHOENE Uk S IR TRIEWIE EBE T oK
KRB B2 E(6,7, I0)2EZBE, VI *
O 18m U LD EERE, RUBETHA S vh
IFEVETEREY (K-9) 72 BET oMK
BHrwZ enlland, 208, BEHF, FEI7)H
QU267 Ty 7/ #BETD b R~ VN2 [ Sl
BELansd, BETO N N YOERERN2E
BolERM»S [RLAVF /+ (OBET) 25 (4
FXHTTWHAT) HEHOEBT LT 2 &5 2@
myEeni] FEINEEECLZ) LBNTWE
LRFERNTH D, v/ X EBAROMETRERT
2HEGBOEEIMEL THHTENE Wz O KBRS
DHYBORRCEFITH L8, A ¥ 1T EZD
MEEZONDIWOETHD, £z, £, 2%%5 LA
CHTETHA 5 ¥ 27 OBRE T OXRESDTH
KEOAREEL TR INS S, IS RS HERICHE
TETORBESERING Z LIk > TRBEINEN
ETHBI,

5. T2V b KTV L F/F A 5VHIFR

THRIC BT DA L RO ZRHEE

H-111, =Y bRV v F /Fe (45D
IR B B HADRTALE & R ORER R
PR RLIEZDDOTH S, RITMER, 2.5mX
2.5mEDERY TYF /) %, 4 5 ¥4 LT, $15EMH
BnEEMERIZLTBY, TORBY SHOTHS



BAREE 71(4)89

A Picea jezoensis

Q Tilia japonica
A Abies sachalinensis v Acer mono
IVIY-PRRV-VF ) F-4 IV AT
TRAMIC B T 2 RO EHEE DA

Schematic representation of the spatial associa-
tion of trees and their crowns in Picea-Abies-Tilia-
Acer mixed forests in Hokkaido
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D8y FREEWPTERENG, ¥/ FOEFHIL, 10
mX10m M EDED Y TSR o Ui £ b o
Tw3, g/, TYSVDEFHIE PNV EIDES

WIRER L B2 BT 2 EAR D 5, R OEER
FROREF BB G R KL 72D TH S,
Lirl, Y/ FORTMBIMEELIZLACER
SRV, MRS CFET IER, RTAE
POBENFOBE T b N =Y 2SI, BT 5,
A ¥ HZTFOBBEFICRYF /FOBBETLD S b
F=Y OGN L CEHL T 5, EEED LB
OFMBEFTE N Py OB T HBARNLEKRET 2
2, FORERTHEVEBRORTELEY TH 2,
ZOEHRETH LY Lick s LEBIC X 3 RS
WCET, RBERNEL 2B LEZONBE DS TH D,
LizhoT, BTEOEWY ./ ¥ EEBAROBE T I
2, BTEOEVA I Y27 EBROBET & 0
BB P YHBANS RILT 5,

HER - BEMOSmOELR Y OREROWRI, Lk
BAROETEOZE»ZERLIAIZEZLEAL Do
720 ISHIZURA(4) 13, L¥EED & X2 R RAM LR
MLULER, L-PRBOETETH - TEROR S
EENTWR EEZT, AFTIE, PFVOHBR
DAFCLEBAOH TENEELFER»RIZL TS
ZEERL, LHL, TASRARSOBNE —BE
WY, N —roORLEERYZhcEE T 2ER
DF—FFRENTRL, 58I, HETONERE
EMRRYOREROBEGAEHS»ICL, BMETEBY
2N R YORMBREHLARL TS FETH
3,

135

Bb D, EFEORRIICEE SRR
B[ RIAMIC B 1T 2 RS © O fEAT] (RGAD 54 4

B) L LT, R s, (5) EILgEEH

E, (BRYEENRE, HEABRSILEESS (GH
WREFEFTLEERR), T FEURMA B E SR
BELUTEDTCELLDTH D, LREORDHEMEER
% - JIBFHETFRE ARWREemEmiuEEsznm %
Y, BREMOBERITITLY S EBHT 2 IRETH
3,

51 A 3 8k

(1) Ismikawa, Y., Haruki, M. and ITo, K. : Ecological
studies of mixed forests in Nopporo National
Forest, Central Hokkaido. Jpn. Environ. Sci.
Hokkaido 9: 225~238, 1986

(2) EEHRE  HAETHRAMOEE L BIRE. REM
BT EEREEEEHOBN (FREE).
79~100, JL¥EEEMR, FLIE, 1980

D LB OEEERE, RAMICBIT 2
TEEEHEE L T OENT (58 2 3)). 89~101, dLiEEE
A, FLIE, 1981

(4) Ismizuka, M.: Spatial pattern of trees and their
crowns in natural mixed forests. Jpn. J. Ecol. 34 :
421~430, 1984

(5) 1wao, S.: Analysis of spatial association between
two species based on the interspecies mean crowd-
ing. Res. Popul. Ecol. 18: 243~260, 1977

(6) &REE— . BT OFTERIR T ONERE. 99 BIH
FRER 1 415~416, 1988

(7) FIRE/NEBBIEFA-KFER . 9o v b TE
HIkaBRAR DM IEEE, HAfILRER 36 & 118~120,
1988

(8) KmMMmINS, J. P.: Forest ecology. 531 pp, Macmillan
Publishing company, New York, 1987

(9) KRUSKAL, J. B.: Nonmetric multidimensional scal-
ing: A numerical method. Psychometrica 29(2) :
115~129, 1964

(10) Monsi, M. and OsHIMA, Y. : A theoritical analysis
of the succession process of plant community,
based on the production of matter. Jpn. J. Bot. 15:
60~82, 1955

(1) MorisiTa, M. : Measuring of interspecific associa-
tion and similarity between communities. Mem.
Fac. Sci. Kyushu Univ., Ser. E (Biol.) 3: 65~80,
1959

(12) MHEAE : BEEOSH L EFEE. RAMIIRT 3
BEHNE » RO (hRIEE). 15~48, Jt¥E
EAE, FLIE, 1980

D ERS A OFHRREET. RAMI BT 28

S C FEITOMET (B8 2 3R). 17~45, dLiREEH

&, ALIE, 1981

D RUEHBE RSO & B SRR, R

DERBEE L EERMOIE. 141~160, LA

%, FLIE, 1983

(3

(13)

(14)



136

(15)

(16)

(17)

(18

(19)

()

Ocawa, H., Yopa, K., Kira, T., Ocvo, K., SHIDEI,
T., RATANAWONGSE, D. and ApPasuTAYa, C.: Com-
parative ecological study on three main types of
forest vegetation in Tailand I. Structure and
floristic composition. Nature and Life in SE Asia
4: 13~48, 1965 )
BEHE— - TE X RAMRCBU 2HEOSH L
BIEROEAE (FIR). BMEE 61 1 444~447, 1979
REBOEE TOSESDOE
B, REMOERBER L EESMOPE. 141~160,
JbAsgEs, LR, 1983a

. <KHZEH | SREEEOSHA L 7
0 —F DD 2 S BB OBAE, REMKD
ERGER L BEEM O, 66~95, dLTHES, L
W%, 1983b
BIGIERE | M & 1380 & G, KM s
5 BEEEE L ERT OB (B2 ). 161~170, dJt
EEEMR, 1981
PAEF | ZXTCREMEE, Information 2(6) :

en

(22)

(23)

()

J. Jpn. For. Soc. 71(4)’89

125~130, 1983

BIRFEH | ZUCTRER. 332 pp, HEAREHIES,
I, 1980

B S FkRZ BAERE 8 aVEEIA VR
7y 7 1. ZEEER. 400pp, HILLR, BR,

1984

TATEWAKI, M. : Forest ecology of the islands of
the North Pacific Ocean. J. Fac. Agric. Hokkaido
Univ. 50 : 371~486, 1958

TIEE & - KEEH . $HABRTHOBEEE L FH
T 2 BEROEMEIC DWW T —RIRICBIT 2
R & —, RABMICIB T 2 BIEEREE & SEH OB
(FRIZRE). 49~78, dL¥EEEME, LR, 1980

D #HRIERAARC B B MOHEE
L EEE OB ORI — KV REERC B
BT S —, RAMICB T MBS L FEHO
AT (35 24R), 7188, JL¥EEEME, FLIE, 1981

(1988 &£ 5 A 2 H3ZH)



http://www.tcpdf.org

