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Manual for the procedure of teaching vegetation dynamics
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Summary

A manual [or the procedure of teaching plant community dynamics is proposed to promote a real understanding
of plant community dynamics. The procedures are divided into three stages: (1) preparation for field measurements
including apparatus, formed field notebooks and guidebooks, (2) field measurements using (permanent) quadrats by
participants themselves, and (3) data analysis and preparation of reports, based on the field data obtained. There are
two types of data analysis applied: the evaluation of successional pace to understand temporal changes in plant
community, and clustcr analysis to understand spatial changes. The two characteristics of this procedure are that (1)
short-term application is possible, i.¢., the teaching is conducted for less than 4 days, and (2) highly skilled teachers
are not necessarily required because the procedures are simple and well-organized. The manual is mainly designed

for the practical teaching of the early stages of volcanic succession, but could be applied widely for herbaceous plant

communitics.
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BHEEBD, DHIERIT. B, REL VRN
TRE BT H(Tsuyuzaki 1995), HIHAEERE DR EE%
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Overall IANEHTEZEAZZN, WERNICHEAL THWEBEZEA. JOF—F >— MO AEHRMMemo)iZid, MEHD
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# 1 (coverage) & L, MEMIOWBEEO - X T, BER
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EPEIRAIE L T2, BEIC L > TR &
LHETHE LY L,

WEREMN 7 L — A(frame)l, KEFR2EIZAVSH
TWAHHEE = —A 8D R 2T Lo TELI TV A 2,
ABEIZEZ TOMOMBEIIARWLRE 2, 3), PRI 1 2
S0 ecm DEFEOHREZEY . 4:0F 07U 10 cm B X
NEMF, i 2—ndle Y 2@ L 10cm x 10 cm &

INA 2 BB, TV—hE 25 EHTH, TL—hg
KEz100%ETHE 1 Ay 2T 4%y T 5,
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(1) FE-EEOEMR
(a) FIEA RS8N
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BEAI Lo TANTERL, iz, B EEmeEs
VB8 L TIX Yoshioka (1966, 1974), Kondo & Tsuyuzaki
(1999 DB ELRMEFTATEL & R,
HETEFTHHOL LTL, 50 m(EAF 30 mybE
R, VB HEERLTWERSO/MTH), HERMER 7
L—ARHDH, BRELUTZV—aid, EBEEARNM
TR IBRCIEARS, e THEEVEZETRIE
RS OBERAEL TR 12mDar~y 7 A(#H
RWIEFITHY, HE, BALLLLTHELTELS,
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(b) EfiE
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—FEEAHALTNDE 1), Zhil, B—#AERICENT
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FV, BAIRRAEEL LEBLTERTITR-2TWHS
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5,

T —# L— bR O (microtopography) & 1X, 7L —
LRITBIT D H(grave)DORBEFEL . TEERZ KHE
RR(gully) & EREEO Y M)yt T, COREREX
NESDTHWALERILIEL TS, Z0L 5 Z2BEER
PEGL TR IR, -5 BB LI LDAECR
BERBEOR}CHEBREZEETHLTHLERIL TS
3, LT, ERERBELTEGTREBEERIIT
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50 cm 702 v P TITRLAE 1), BEROFLILLE
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DVT, FRICT—F FEH L TIT<. 1| ATITA
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NS EB BT 25,

ZUBHEOBLEDREIX, 7L —aNICBWTEEY
BEDTWDA Yy 2¥EZRA 1| AyialmThsd
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X DICHRIE UTATiNE, #REE & 572 0 B D> D IEREICE
$gTE B,
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REBHOMER, HEORTE L ETLTITRbRS
HDOTHY, AEETIHINRO K 5 i3 L7 508
LTWa, ¥, HEXRSEOHMF LR S OER LAl
ELTWA, ¥, FAEPICE SN SEXERO memo
OWICEE ZirE LK 1). FERNFICEDYE, 20iF
PEELEODNARBEERYFIROBREEXLAZ LI
LVREETERLHICL TR TRIEILETH B,

(©) 7oy bR

20 AWERNOEERES KT Lih, BEEACEN
THERMIOBZHE L T AEMEFEET S,

3 BEXTLOERILELR—

WET—FOLVFELDHE., INETHEMICEREL
TEHEMES, TEOCBT S LV IBKRTES
LA RZFERTHS, LR—MERETIREDS
BRI, BBDREATHB,

FEEFTHOTWAIEHCHT R, ARBHEXHK
BEBIIHVAT—F— KL TbekgrtBcEl
WEAIZ, T FEMPLARMBELTRZIEDLO
T3 DH(Kent & Coker 1992, /K 1995), ZLROT—¥ %
ALERT BRI 4T Statistica (StatSoft Inc. 1995)% D5t fRAT
AV a—E Ry F—UEHNIOREFETHBME, 2
NBEDORBEOR-> TV AERFERFETH O, M
BT —2 b LICETRHERTR > THABDOMB LN,
(1) BERRE

HREEERE2RT e REBESERE STV A A (Numata
1969, 71k 1995), ROBEBRASEAE LL3<, FHE M sk
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E2 CC PSS 7I3AY—0EMHP. A CC& PSDEHBEDDHEERDBT—5H. HRERND 20 AR OFHE %
BEmELTRLUTH B, - BEINLNo72. Bl. Mountford ‘Y H SR TR HMOHFEE S 2 HUEFFI(R MY
w7 A). IR, HER 1 &2 OB OBLIER 0786 THS. B2, B3. EHHEMEICBWTHABIZZOHLESHL

HUBIEEATH1.

A B1 B2 B3

B v yE min,y) HER 1 2 4 AERK 12 3 4 AEK 123 4
2047 0.050 0.050 0.050 1 - 1-2 - - - 1-2-3

FA 152K 0.050 - 0.000 2 0786 3 0488 - - 4 0418
EARY 1.575 1.950 1.575 3 0555 0421 - - 4 0406 0.444

IR 0075 - 0.000 4 0231 0580 0444 -

ANTIUY - 0050  0.000

#t 1.750  2.050 1.625

R 4 3

R Thad, & WIEMBHHEEFRLE community
coeflicient (CC)& B4 ALK percentage similarity (PS)%
AWTWA(Bornkamm 1981), ZH6id, HERREITED
BEMTWEI(HEVRETWARNNERTRETH
D, BEUEREO—ETHD, CCHRUTORTEZ BN
B
CC=2clla+b+20c),
a (YATEEREREO A M LB, b BAROAHRA L
. cIMRBEEICRE LB TH S, LiEBo T,
FEOERMA 2 ER BTN F c 20 L2250
T CC DAEIE 0 & 725, FEOERMA2 N UREEIT
HalbDBoOLRBEOTCCHMEIZTL 425, BIb, CC
. MLEERRNEEIZ 1 2D, BB ETICONR
EARY, MECHR LS TOENRE BR2D L &(B
BEHEPE EDLoTLEaEXNC 0 2B, PS 1T
CCHEDEARLELEICLERTHADIZR L, &£
DREEXEBELEZANTHEN, TROX 3 CC Lk
RS EEBRNVEEIZ 1, 2ETHRERDIBRIZ0 &2
PS =X, 2min(x, v Y(x,+ ;)

X &y HxEBLOYECHBLE BOBLEETHS,
FEEELLTE. KRBT 7L —LTHLNHED
ERERFERA L TWS, FHEICEWT, MAEEDO/NE
WED B D#EMESFIC, FSEOHEEOCEHE 2 ELE
e TRL,
HEFEEZR2OFEAVWTRTEUTO LY TR 5,
I, RI1EHH I AERND 20 FBEEKICBITAEHER
ROWEO TS RD B(F 24) R EERESE LE
B3 L@EHORER¥R5), CC TH. x EOLRITH
BYafd, A3 F VLI vPe ) RuD2@ETH

Da=2%L7i23, BBICY EQRCHRTIEIZ V==
VI ETHOINLb=1E72D, MECHEATLIERY
FonET, CARFDLETHHDOTc=2,R5, &
2T, CCH@*2YQ+1+2%x2)=0571 £725, PS THL.
BIE & S EIORERERZ LB LIRER /NS WIZ 5 DIEE
min(x, y)& T B(FE 24), ZORFHERRTL2Y, HE
XATEl L & B iiE LSO EOSHEL 2 #LE
LOLRBDT, PS=2 x(0.050 + 1.575)(1.750 + 2.050) ~
0.855 L7254,
(B EMED ML
EHMECOERBKOAME LT, = 74— F
D I ¥ E & ¥ (Mountford’s average linkage method)
(Mountford 1962)i= X % 7 5 R # —5#i &2 41772 » TWA(E
4y, 7 TAZ—GITLIE. BOoNEREREE 20D S
N—TREEDDLFETHY, bok bEULATFERX
POHIRC 272 W TINKEHFRE, HHEERRTELL
NETICRERZIEZSB LT L HEFRD 2 20K
ERHD, EHEREIL ERHRD 2 F X5 -5
REFL N THIWY, UTICBRRE FIEL2EICFER
EEfEENEY, 2B, 27 RIS LY EHREN
HlET o Fud T ABHER)EHREATNS,

FIE MM OMELE % b &R R ERR L(E
2Bl), 175l b - & EUEOBVAER #EUH T,
ZOBE RERXL L 20D 0.786 TH Y AREIEEH0.786
DEZATHRERX L2 2SR, wic, HERX 1 &
FAEX 2 T—oDIN—TtRpot-biFENb, 1 & 2
FELEELOULTIN—7 1228, 3 BID 4 L08R
LEPHHETA(E 2B, FV—712 LAEK3 OFE
BWOBELEZ, FERX 13 MLk L #HERX 2-3 EL
EDOYHLEZ, (0555+0421Y2=0488 L 725, [FEkic
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Similarity

0.000
(B3)
0.418
0.488 (BZ)
—_— —

(B1)
0.786 —........
1.000 - \

1 2 1 2 3 1 2 3 4

Plot code

® 4 Mountford OEHEFERIZL DT K35 T AEK
FIE. B1, B2. B3 THhEhA, £2 D Bl, B2. B3
KHEIDWTHEINZHOTHS.

I N—7 12 LREX 4 OFEFRACLEIL0.231 +0.580)2 =
0.406 & 725 (K 2B3), MEX 3 & 4 MiCEEO L EOE
PAD, ZOH L TEHLUE~IY v 7 AT TRK
OELPEIIN—T 12 & 3 OMTHADT, FicEIT
NTHBEIN—7"12 L 3FHELE 0488 DL ZATHES
(B 4B), TOHKER, BEKXI, 2, 3B—2DIN—TF L7
5, FLT, MERK 1,2, 3%2FL0IN—7123 &
WEX 4 ORORBREEZ KD D, Zid 14,24, 34 D
BUEOELETH 50 5(0231 + 0.580 + 0.444y3 =
0418 L2  ZHEFEKX 123D 7N —7 L L0418
DEZATRE Y ZAZ—BRAETH(H4C),
(3) LAR—hER

VA= L. BABECHBERREEERLOLTS
EDIZHBERARE LD THD, VER—HORERLEE
B3, FL LTHREBIO A /O EZ LR LE
WKELEHDZEICHET S, VR— M Ax ABEE
HEEOLLIEBETREHbOTHHIDL, ZITH., ¥
OEEHARIC O VTN 2V, By EET TR
Tix, KR EDREHR L &L Z ATHERLESD
2B KREVDD, EETOERIITH, SzFB LT
FL®HL IV, BHEEZEIENZVREZRNICE
STHEHERAELTLENS S, KFEETHOIE, BEIT
=L TEMTEDLEINWTHAS S,

Bhylc

1998 4F 12 BICBET S IR EMIT. BITH
EHMEZRT2002 £4 BV EBIND, HRE0HFEY
OB OHFLELE 5 BHO T, BE S K0 ER

XM SANEOLFEINTW AR, £HFEHTFCE
W, BELOEDY Al EHEERESATWA, /I
FRIBWTL, MA0EXHOBE, FHESHLKEE
0. FEOBEMEIZB - B L(RE, BES)DARL
TR S EMEICR o B OB EE TR
bh T, L, £BHECAEY—REMOBEREE
IOV TORBHYZER D |V L, PER BT 5 B8R
FLRWMORGETHLRTINTRERY, 22T &
B ITOVWTOEE L L bic, FHEDOC IR E
REREXW~, BRBEZIBRROODSVO LT
LoTWHIEZHEETDHE L LI, BARERZRST
BLEOEEMZRET AL bHABEL LTHET LN
TWd, BILBEEFRERTE, £ - ItB0WT 4%
OEHA KT 2ABTRANETY BiFbh Tk, F
7. [REPE] KBV TH TERREC SV TORE)
BEEATND, FEFRIND BEEREBREE B I
BOWTH, TEMERE) B—o0EELRAFLR->TH
D

IO XY, THERANEORERNE) X ANEHEE
LizoTWBH4S A, B - Z=MEcm-> TET 34
EAE, RE - AEORHBERICS CTED LXK -
EBER Lo THEBERB LI, 4MEBLLEERSE
BL2-TWA, LL, ZTHIEKA9B L9 0ER -
EFFEILT LTV, KB THELAEEN
BTl HEEMKEEREER AR L LTERENZDO
ThoHH, PR RVESERABED)~DIEAIE,
BEAETHS, FxiE. 1) REO ALY OBGERT
LAY ORWEITI, MHOREOLR LTS
ZHELTOWDHRILL 5& 5 15, 2) REECE
WTHHDTOENE Z AL LRWE ZADHEMBEEIL
ED X HITED D, BLEEEE IR - - EEEE
DAL EFR~S . 3) HHEHCIEE : LTHERAKKESH
Tk ZATOREN2H 5 WIIEEHH 2BEEL L2~
B, REPRECBENENS, IRLOEREBR, 75
—F = bOREEINE., ZTOEEIEREBEEND
+AEBEAREZNETH D, BT OTO SRR,
ARELTFCRABICAVON TS FIETHDH—H,
FHEEZNAEROALLRAMERLOTHY, A
FRHEFETHHAHETE S,
ZV—AEAWERIERBELRFELFETHY,
TNV ARXWORECBWTHRHASNTWA LS
(del Moral 1983, del Moral & Wood 1993), BLAEEE DS
BIUEHEBEORETI LBV TR IDOL I RBETFAL 0
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HE@BLELRDOOHD, 6T, HLOBREFREH
ETH. EBHERC | EETARRATAELTY
AN, ZOMCHALTREMOAPEL. SEBERERN
BELEELRATHEMED D (TFW 1993), EBR BT &
DX IR KILEBBEEOMDIFEEE R M- TEL<
ZE FILWHEEBREARET S ETERERBT

LA,

BEiCRy E L, B EORECHEL TR ERA
TS o7, HRTERBELVEREEREREXRIHOM
LDhHa, oW, AEFBIBMENT-TRTOEAE
ERCRMOERRLET,
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