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The research aims at the study of Taiwan spruce
{Picea morrisanicola Hay.) pure forest in the upper
vally of Salihsianhsi watershed in central Taiwan,
with an elevation above 2600 meters . An attempt has
been made to analyze the floristic compositien and
the structure of stand age-classes , and to reco-
gnize the patches of different develcpmental phases
so as to understand the dynamics of pepulation and
the process of regengration

Within a square sampie area of one hectare ,
one hundred plots of 100 square meters was establdi-
shed , encountering twenty-four species of different
diameter - classes . The sample can be divided into
two patches through cluster anaiysis ; one is com-
posed mainly of spruce of large diameter-classes ,
and the gther spruce of small diameter-classes and
Chinese hemlock of small and middie diameter-classes

The former represants the stand of mature phase
The average heiaht is 35 meters ; the average diame-
ters at hreaét height is 49 centimetérs ;and the age
ranges from 159 to 2317 with the average age of 220
years.The latter represents the stand of building
phase . The average height is 20 meters ;the average
diameter at breast height is 18 centimeters ;the age
ranges from 45 to 120 with the average age of 83
years . The distribution of the age-classes of baoth

patches presents the shape of a bell and indicates



that they are even-aged forests formed at different
times . There is abvious thinning of sapiings under
the trees of building phase , and the canopy irees
of mature phase have reached senescence . There are
certain differences between the compaosition and the
age-classes of these twb stands , and the species
composition can be divided into two groups through
species constellation analysis . Furthermore , 1t is
found that the seedlings of spruce can’t regenerate
under the forests of building and mature phases. The
regeneration gaps of the seedlings can be found in
the belt of gully erosion near the waterhead . Ju-
dging from the data of sampled stand , the area of
the gaps ranges from 1600 to 2400 square meters at
teast . Thus canopy openings resulting from the dea-
th of a single or a few old trees provide no rege-
nerations . Most of the mechanisms of the gap gene-
ration are the disturbance of land sTides and ero-
sions . Because there are many gully erasions in the
research fietid , spruces can regenerate in these
gaps , and the forest presents the mosaic structure
Through the interchange of different patches , the

whole stand can be regenerated and maintained
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A WIEH (Forest succession )—H A AHEEEE R
BRAEGEL FEEXOBREAERTE - BARETRHE -
FREFOGEATESMAH 208  FH I xR MELE
PRI EEHLERE - RAGEYHRL BEEHLE—
AE A HF eI (Directional )G B 4L » A7 —F a9 B A 848 (
Whittaker 1953) :r @& EA(Clinax )EIFLHEE » B4
AAMELZT7A4RAE H LB ERER - HESE
AW ADAEZ TR EaREATTEHORELTFTFRE -
REXITAFAABELTETALES R r BB T
FHEZEMATZRYE - B —EHiAfEZ v LMt
S MKIEE (Mosaic sta-bildity ) (Watt 1947; Whitmore
1977; Brokaw 1985 ; Runkie 18985 } o & T 2 » & A4 #
AEMRELTFEDT r AT RIMNAEHE -HWHEZLH
Bl edhn ERRZMFTHEZRENLEL £ F
—HABFEER Al LSRR HERE . kB
ARLMIAKRP r ARNTFEFRERERALHE L » vatt
(1947) B Walter(l976) M2 HEHEE L (Cyclic succe-
ssion) + PAF|H B —F o ERY - X BEEHLERIAELEHR
HELZAFAETEREZES » M~ E #4457 (Regenration

complex) o

ABHATRERE  FEHRER/RG TR RERD
Aty TR MHE A AR T (Landscape) LR » .46y
GRTH: Flidc R —WR&GET BRI RE (Pateh) &
ARG RBAA SR T T ERE ARABRERAARZ
£ ¥ o

HFTEEEREBERRGETNEE REHT 4w RE
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o s EEBEAHERL - TEASHHREEH (Cano-
py opening){Jones 1945, Watt 1847, Makashizuka 1983)
T s Bray (1958) WaLpt M FIL MK (Gap) - &4 LK (Canopy
gap) AR GFHEEAZBHE LRI EFRAE (Clebsch & Bu-
sing 1988) c LM HR R EAHERUAHL » vAEFBH
S gAY R F A (Barden 1980} @ Runkle {1985) %@
LB DR BEHELR LG EH T » HEENERLT )
EHERERANTHEAGTHEBE R EMRAERLSER
(Contagion}Z. T &K » FTRAK P LE DAL ( Wil1-
iamson 1975; kakashizuka & Numata 1882 ) » M # A
HMALBETXAAEWN - WEHE &K B LT —RHMNAER
ZRE ALK LR - AAZANS  HMFALHETHRA
2BYF > HEMWA (Ploneer phase) 83 k& & (Building
phase) » fo & B[al A ( Mature phase )} S HFT B B R
ABETHFHBRAAEARAKRY  LIIAFER > T HAL2H
RoHFHAZALBRITRELARFZEZRGTT - I K4
W TEELRAR P ZRELS (Whitmore 1983) o

ERGZE MR ( Spatial pattern)F & - KB4
WHGERIBHLARNGHF R DERBTFEERE b
HyAAEeH S P LMAN (Numata 1949; 1954; 1961
3 ; Whitford 1949; Curtids & Mcintosh 1950; Kitamoto
& Shidei 1872; Willdiamson 1975; Miyata 1977; Kamitam
1& Maruyama 1978}« A G HF A HE LN B BT T
Z# 3 ( Greig—Smith 1955 )} BFHR FREALKZ R A D
& (Patch dynamic)Z & 8/ FH » FlEFF2 28 £ 8
Ad & mRRY A A THAER (Reynold 1988) o

FHAHRDBRABRFEHRIFE  EHIIBPHRAH
PRLATIAENY  REALARMNE I TEATHILA
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BATEEABRTLE TARBEZAIHNTEERARZL
EFXApd REIAARBIHEFAL  BAGCHREZEZRM o &
RBUAPEWBREIAFEAANL - HE ik 87
R AERYHHAER  $¥E— @Y SE KX
HEEHNRBRIAARLE LA FLBFEGBELHEY - F
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T B (Picea) B B A+ (Pinaceae) + & B 35504 »
WMERLIARER N HGHAMARGERLAFZH { Wil
1966; FEHEF 1088) e HREFEEFLAIRAEFF » &%
BEFHFILTM o

& MEF (Pfcea morrisonicola Hay YRR E B FH 4 »
AR PR LRER 2300~3200 0 XHE AR FTHEE
1950mE , A TR EMERARTELERIBRE LN 8
ERABERERT o RREHA L 0 B F R LKL BN
M EHLT o A H L (W I066; FER - RHFE 1882 F
HAF 1984) o FEREFHALAEZLERALE  HLH&HA
r L R WAER M (Tsuga chinansis var. formosa-
na)» HAE L {Pinus armadii)» 54 (Abies kawa-
kamii)~ &% 5H (Chamaecyparis cbtusa var.formosana)
#=E (Chunninghamia konishii)~ R FHME( Cephalotaxus

wilsoniana) ~ .M (Chamaecyparis farmosensis) e

WA FA (L) R EHR B L K P LR T ENEZ
TEEK  HREAERE - L-FHMFHHI3n FYEE 76
RE REARGEFHTAI000F - TEIHFATE LR »
HTFHENTR oA He¥aHABE . §8F
ERFL MHFLAGLAHSHATRARELLEH

B EEHYELIELE ARSWEEALE - EH

Ao BB R(IITARTFELERFBELERE R &
ABEI G _EREGEME  SETEATITEA K
BRAUCHETEREARGENBZ R F Mo

CREELAETR  HEEA(10984b JFEFL &AL
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RRHSF A LR IER, RRERYE REAAWEE —F
M RTNGHMAP PRHEXAETFEIF - FTERE
AW P 5B FBP (Cool-temperate) » L FHE K (Tn)
B~-11C; RFIHFH (NI )EI~T2T - BEFEEIRATN
HRAME 4R EBESYHIHE, LRALRREX
TR, R THESE, KB, LANASTRAMRA
ETAPERABMEMEN , wBEA LR ET(Litsea morri-
sonensis). ¥R EIA ¥ T (Neolitsea acuminatissima),
&AL, ( Acer morrisonensis), [ ¥ & B { Ligqustrum
microcarpum), P L¥ #H( Viburnum foetidum var. re-
ctangulatum}E + H B TR ¥ ¥ F i (Woodwardia unigenmata
JFFER - R ELRERE

FRELM TR Bl FAH S AN ERAFHE
A e REB2RFLEARE S > LAAKTFLAKE » A
L EMLFSRER - AFREZIETEAELBEAT TR
AEOAHERFTEME—REAH EERBEUER - K
EAFAFERES AP ERELRIEER 24 0F
BAEXE -

INFELETEEERIFARES

WY ZNE L LTS TMG A2 FA(1961)
Aok IAAESHEASR IR ERTEAE L ERE
MG LA RERBRA R
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* H EREFRERT | RS | FHAE | RS
el imy| Aty B e - R R EE
T E k" __ | m#ha) | i) icxh [year)
=R
was | 3557 | 34 | LB W0 B =i 65 B 1 318
EtEr £
eV
271 345" 42° | SR | B 1546 7 17 15 5
S&-3
FLRT
Fhao ag* W |l R B TR 25 /2 71 n 240
Ko
BT
T2 it 07 | S| M 173 123 oG 45 354
! | B

i - PR o B b asa T i

W L AT HHERZImAXHEE L&A - L AER
PRFAEE  ELATREARAEE LRRBE - fFE
HEEFEERABRBEXBPARIATEEHALBAFTAIAL
o BREXEBEE o

AR IR E (1988; 1989y F i B AhiE A B AL H -
FBHBEEA ARSI DE - B 10005 8 F 48
EHEE s HEESAZREBEH




FNHREREHE

FREERBATEMRERESRE rATRAFZIHAFH
EATERAYL  HRB T HELIAERTEAVATHFHERR
BHoB8TRep®E 48EEE5FEFEMELE AL
WEELE XA G - FHREH250023000m 2 r KA TR
THBRE TR BRI EHEXBERE BT ETEEHR
FEEERE AR RTEB|HELR » TH200207 » T LM
AZEEEABREERAMAFIER - FHABELIER
HELMSLMERGEFIR AP FETE R LA
Taxus mairei) Z ALK EMEE o

EAFEERNEAHINEL  HARTIRFLABARH
v A R A AR M S A E B AR Ly ) B S) (8 3 2860m )
FH (k=)o

F_FESR LR RS EREE  (BRE Su 1984a)

H 4|1 2 3 | 4 5 i 7 8 9 | 10| 11| 12

mEe| 36| 47| 7.2 |10.1}11.5]12.4 12.8}12.6{12.2| 10 | 8.3 5.8

PEEmm | 111 | 167 | 137 | 146} 34| 617 | 543 774| B36| 150 | &3 | 72

[ TR

HILEATHTARFIELEELHYURMGE IOAVAERETR
R AWRT(I0AZEF 3 A)5640m » #4452 F &F (3750
mm &y 17.1% » Eder G r BAMG  FRFAKZEE
AR ERE4HSECGER22TOM VSR F3752m » A
M GEH2841m ) £ H-E3538m - 2\ EFLSRRATEL B M

b+

BEALAGESIBATHTIHERZFEE WL » FH
FANBERSCTRELARARSK LA, HHEXA/E3T
» FRMB|EIIC o AP AL RE LERSESSTEH (K
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B s c e e e s Fe i S e P L T R L L L Sy
R L s e e e R el s L i a gl e

¥ AR Ao BRHFESTE L HER
Ky ABBEHRLBL OHAASARE BEAFEAHLE
HH2600m E—AREL.TIC L ABRAE13.42T r A £+
MBAEOGEC o EH 1~ 2AMESR T r tHAERTEIL
80K o (vA LR R A FRJBEMPE1984a) o

HREZIE + HARYE(IIST)AREHR (1961) T HiL
BEZHRBR2ZDELIR BHEETHGBRE  —RERE
GHFBANTR R ERRETH LBV EMBEE A
A FHEE Y LEZHBE R FEBREXHTEMNLE
WAL ErlRihIPRAaaEEs& RAAREYR
A

AREZ T anedE ek LAEAEGLEY
FHAALFELPRBE  EEFARB VLR o

1 THAHNKEZ L BERAE BB TH  RTEP (196
4 NEAEGRTESLAIAER T —REIATBREARE
EMALBRGEA FRRZADE R LERSFTA &
SEBEZ LR LAELGES o o (196116 8 2K
IREEARBEEWEANIRRK LB TRES W, 2Hk
IRIZABRTHILE AP FFEL  AFTHERE
e E 4 F#22% 0 LEPHEHE. ]l REXLERETHI20
crc BAFHRE ARLBIHRRNKEIRTAS  LARA
BB E R GRBAF AT o
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WAFTRETHIE s ~R7X— 2 EE2F52
A EETX-GBEAER RN ERABARE
BESARBEER  REHRFABERB I o b
FEHZRY - LB ABFERBHTH » B3
HEERAAHEFAHNTH A TAREIR i EE
AHS B E R B A FARLITIHEK -

S HFREED

BPHATEEMAREAREIEE  AFETHLER
TENBRE XEEEREHL  BRAVSAFEARTEHRKR
P EHEEAFTL  PRRFATERLATEEL  HHEX
WAFHFLZBRAT P EER AFRAET I ¥ B W
BLABEAT ¢

(1)L R AT A « L LEEEE LRI RRR o

(2) B LR AR EI B o

(3) Bl RSt o

{4) B A BT I EAUKHI o

(5)3L BB T kb R 2L & o

(6)3 3P TFEAEH R o

= EERE
BUWEAIARAEZWEHLET M & - AHEHR

HEESE FTEEAARABRZIRSRERAE - BARK

REFELSRBFLAAZRBESY RS2 F U HAMBLE

K HAATLESRET  FRERERZAAKE o

AABERALAE LIS (B HI29m Lk EEaE G
#2600m 2 LM (B —)c ABREIOOm X 100m 2 FH#




B r EREMREIOm  #ARBEMEHZ - 28 F 100 Eiim
X10m e ARA-DE o BT HHE A 34" % & 3287 Lk
EFHEE  BETHFRBER - HYPUESATERLENA
T FHBE L §RAVALBFRABER -
BAERAR LAY F(Litsea morrisonensis) ~ ¥k 3
A B (Neolitsea acuminatissima )~ K ¥ %8 ( Deutzia
puichra) ~ ¥4 (Osmanthus heterophyllus)E WM E# B &
Hoeo TARBEABAVAELAE T %~ KPP LS BE
FEBEFELTE - mE L4 (Yushania niftakayamensis)
AAERNNEYPL  c BHEEES M XSm 2 D FHEE - &4
BAMBESGB0E QARG - Ui R b o > 84
$H47° BRTESHEHZAE IS r TSl g Y M
BEFHEDHEARSR -

10




N AR
(—)AEE (160mX 100m)

RERNAFAERHEAHTE  FABHHFLEAL 00X
1om & EEERE  BEALBER L BRARERBRIAL
L.3m2 48 % » A& E AR (DBH) - W& (H) - R K1 3n /)3
ELAALER o

ABEZ L F I (50mX 100m )2 ATH ST 8 E & 00
LHRAMAERERRERAL c FEAEMENTREH
ABRAEEARBRERTL LI HEE AR EHTH o

(— }HEEE B {5mX 5m)

EaABE AT HHEL BT LiHg  wih
Do) St BHARK-

AWMETHARATSFTAMBELFAAREHR » £5
: 13k Pl WEMME R R BB NAT HRIHY
]  paAR A MAMEEE o HAS A 134204 1 B
;:1 T4 Wy 3F 66 - M -FAHLAH30M 1M > AT HEET RS54
; # 1168 BENABGH AT RREPRHBAFIAY
? LHEF AR RLEREFRAME LITE(1988)  HEus
2 B WA (1988), %, AAR&— o

; 1



B~ EHNEEZRSH

—~ RAEFTFEE

FARFIAEMAILHEEL  ARBIABRY
lVag A Ayt 244 A XS MAZ MG E &M ( Basal
area, BAYZ AU fo & &€& # (Relative basal area,RBA) 7

-

HAFGAREG PR BT RHER FHALY
FEEY SATHAFIORNGE—#H R EERARnEE
#r 55, & 48 % 7F W (DBH class distribution) e W5 R ALE LD
MARBILEATAR  THESELhE  HAMHFHTA
® {Height class distribution YRIFHFHTHTFHE
#r B 5 A B (Age class distribution) e

S BREREIES

AFREMBEZ _REF BREREXZSGHKFTEE M
 BREEEERAENELHGZ DM ARBRIBERT FM
EHMEIHRG  HEARCLEN A RERTHNERT
s THRETEHRY  RoaFTHIZHY A ( Homogeneaus) »
REFERTFTLRARER  WHLEFENFAFRLGT
s RPN TERE  AKMHEES AW REIZEATT -
THRETREAFTEIRAEZLE r FAALEZXLETERE
FBEGHAELAIRSER FHFLMENT » HHLREF
ZHAAETAREREEA ETHELBRBAILETH » FHHK
BELEEXZE LEETRELSE HAXLHERLAHS
MALENRIRT R B MEXEE P~
& (Pseudospecies)® L + FHAREXLRTTHEF °

AF LA ARE (100mX 100m) 79 100180 F #r i 2

i2
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- ﬁﬁ'ﬁiﬂ}-“hﬂ)&r e roete i L A e E = <3 il

FEARER R4 - REERWEHEST X SR ok 2
Fraw s

e BEER (0eH)(c)

i B4 < 15
2 15 = 0OBH < 25
3 20 = [Bn < 3B
4 | 35 = DBH < 45
5 45 = DeH

REZZTTH > BRERNZAERAE  jfcRRANAJ 88
401 H # o

ZE ~EREBE 5P (Matrix cluster analysis)

HEARFEZTRARETEAREITBE LI BBERTTHESE
(Numerical taxonomy)(Sokal & Senath, 1963) ¢ F 5 % it
B 100M6 10 pX 10mL N (PTot) » R A X 5 FIF AL A
'ﬁif_a____

TEATEEMAI BB EE&% (Index of simi-
Tarity ) RA RAMREZZ46 - FEEERLAFALBLH
ik EERHEE o ( Spate & Siegmund 1973 ; West
1966 ) » M/ #t4 E M { Dendrogram }( Mueller-Dombis &
Ellenberg 1974} o Fg4atE {4 # 4% A Motyka et al.( 1850 )
# Srensen ( 1948 ) 20X s mUS TR IS4 T
IS4 =(2HW/HA+MB) X 100 X FHWR EEMTABRIEERE S
ARMZE A T2l MBREATHA ORI, T2
e MBRIABREYA AR T4 - AHFEHRA
HENASHBR I MW JHE DA Hfamtimg o e HRBE (
Linkage)Z ¥ &% » Rl R # & ( Weighted pairgrou-

13




pmethod ) {Sckal & Michener 1958 ; Sokal & Sneath 1963
VA 2 4 A M B (Synthin plot) » Rk miaEhasm
ﬁ%ﬂ@%%ﬁ%ﬁivﬁ%ﬁﬁﬁ%ﬁhﬁﬂﬁﬁﬁ#@
o B EBRRIBE  REAETRERE( QB EEREREW
BE EMEs—®8 BAMSEEH BHX—dmamtikR
BARMEEA IS E (GESE A 1979 BIER - BM
{8 1983) ©

v~ A= B B (Species constellation)@#r

e RAMANESERERESH L AN, AFEF
B EAREMZHARNUGTE - UBRMAEFTHZ 64 »
Mz Mg A Fhiwo YLk REELGAHFF
(Species ordination}{Mueller - Donstellation & Elle-
nberg 1974) » et RN Z M ARBEE X E A W ( Species
constellation) (Kershaw 1966; F| &% -~ BRH 4 1983; #*

Mt I977) e

& 56 7% 43 & Bl 499 7 (Pseudospecies )+ 89 34 M 24
IENZHETLAAMEERSE  AualaRARERL
B TRAMGHAFLEEHMFFIMAAE > EEAAR
2HREAARE HEAHZEZEAER BFPATHEAIMER
BREFHESFREZEL ERBEBASFSLFBEEIARRE( DL
0.001 P43 ®i% A 77 » MO0.001= p <0.01 AR fa T AT
EMEAREF (0015 p <0.05) R EE AT » TR
AR 2T ko AP HE LA EE AR » ML
2IFRH > XEAFTHABFIERELEL AHALATF
H i AE B R AT o

B~ M A Al 447 (Spatial pattern analysis)
Aot BHAHREE —Mimit P ¥o— N R

14




fpop A (Pattern ) —B&GET - oA ULREHZH F
# # (Random) » £ % (Clump) » AR (Uniform) % = # 4 &,
r R BRAIEREA TR WA TSR REA R
i~ REERE AT RAEXRIAFZES % Greig-
Smith(1952 )R {FRITABREMEYN » BLA— % 7T F
AKDXAE » I HERSKREIR (Block J» #¥HMA » 1%
FTHRAAARAZRE  HEFLHBFAMHF2 ¥ (Varian-
ce }r HRIBRG BRI BDHTRAERLPTHELEE

#Hyr (Mean area of clump) e

FHITEPA AL S AHEREE (Blocked-Quadrat Yaria
nce methods, BQV){Reynold 1588) » # 1004@.] & it §7 4 4#
CE R ER R B W22 27, L e
HEEITSH - BRRXSHDEKE » T/BLEN2: NEIE
Bo AUHERR 4T -

FoHMIERE2 1%

B () ([2(X, %) 1465 (X - %, )]

o 4[5 (X X) 1)
3 X : BN B
] AR =N g
EAHONERE 226
i BHH = () ([ (6 + X5 -Xe)? [+ (X 4% X7 Xy )2 ]
e - (Ky ez Xy %121 )

BHAAECREBERLAN RS HGE S 2HAET AT R
R FRFEXITHHER IRV R T HEL BRED
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