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Effects of disturbances on species composition and diversity of plant communities
MAO Zhi-Hong'? ,ZHU Jiao-Jun" " (1. Qingyuan Experimental Station of Forest Ecology , Institute of Applied Ecology , Chinese Academy of Sciences ,
Shenyang 110016, China ; 2. Graduate School , Chinese Academy of Sciences , Beijing 110039, China ) . Acta Ecologica Sinica ,2006,26(8) : 2695 ~ 2701.
Abstract: During succession of plant communities, the processes are continually influenced by a variety of disturbances, which
may be caused by natural disasters or anthropogenic activities. Although the characteristics of disturbances are different, they can
all result in the changes in species composition and diversity, structures and functions of plant communities. Recently, effects of
disturbances on ecosystems have become more and more complex for the gradually frequent and strong activities of human beings .
It is therefore, important to understand the occurrence processes of disturbances and to forecast the results of different
disturbances, which are in favour of the conservation of natural ecosystems and other human practices. In this paper, concepts and
characters of disturbances were introduced. Some hypotheses of effects of disturbances on biodiversity were enumerated. Of which,
the intermediate disturbance hypothesis was the most popular one, which had become the basics of many researches in this field.
Then, the effects of disturbances on plant species composition were discussed. The influences of disturbances on plant species
diversity were also analyzed in the aspects of the type, the intensity and the frequency of disturbances. It could be found that the
effects of disturbances on plant species composition and diversity were related to the characteristics of disturbances and plant
communities, bionomic of plant species, and the resources of the disturbed locations. In addition, we analyzed the effects of
canopy gap, which is one kind of the important small-scale disturbances in forest ecosystems, on the maintaining of diversity and
succession of forest ecosystems. Finally, some problems in this research field were summarized and propositions were made to offer
the references for further studies.

Key words: disturbance; plant communities; species composition; diversity

FREARRELBEENAR HYBEENESREBENHRB I R ZZH THROZ M,
K RGE RBRE SRR BUCREE GERE SRR R R EREEY AT R RN TR,

EaWmE PEREEEATRIEHTE;ER A RBFES TR H (30371149)

Hr 78 B 89 :2005-06-04 ; 1§ VT H #9:2006-03-27

EEBM - EEEO8L~), &, WMHEBA FLE, FENSFHMHRESEHFR . E-mail : 2swxby @ 163. com

* H A AEH Corresponding author. E-mail ; jiaojunzhu @ iae. ac. cn

Foundation item: The project was supported by the 100-young-researcher project of Chinese Academy of Sciences; National Natural Science Foundation of China
(No. 30371149)

Received date :2005-06-04 ; Accepted date ; 2006-03-27

Biography :MAO Zhi-Hong, Master candidate, maily engaged in forest ecology . E-mail; zswxby @ 163. com


http://www.cqvip.com

.0 0 0 http://www.cqvip.com|

2696 £ OF ¥ # 26 %

FHESRTHYBEEANNRERG URARMESHEES EMBUREEYRE SR, Fnm g
EREZFEE N, REERN S, TRMEYBENEMEERFIE" SHNREALLEE 2EEED
E5HYBERRABRBEFEZE  ANTHENEEN THLE, FHTHROIMEMESENMERMEE.,
FHAERLERERERZAAANOXEY MAEEALESIOME, TROESEERELFRZE
FEMERY, FTRAEYBEEZHORRAETRHRPATHOLEE, Bh AYBENFEANEER
E—Y A RMEHEERARANRINEE B, SAEPRWNEERE T —SREMES, R PFE ZiEL
MR Connell £ P ETFHMBU" , EANPEREN THAF THEXDEBHEKT., ERKMH
RMEBRP AMNEEEET - EARNERM L AATHRHERMAZEE IR BRELEMRNAEF &
BRtais. EEAITHRMNEDHEOR S ALAZEDHEL, W THROAFARABF+IEENE L.
K, AT ZBREENSIMEX TR EY ZEEEE AR GROEM L, 27 7 ARERS TR EY
BEYMABRMEEENTHERER FRREHIRPHFENRE, EENSENHEXHRARMLSE,
1 FHOMSRHER
1.1 T3 (Disturbance) RAHMEZELZNEH, EHMHAESRE HEIMNPFHNEH, MERE . FIOFERME
sEBEYEAE"
1.2 F it K (Characteristics of disturbance) #R FHUEFEH I EEZMEETHRAE, TXZEFTMW A
( Distribution ) (725 [8] 4> Fi (U, 3G L T8 S TE 3R 5% BEVE B0 B ) 38 (Frequency) (—E B B TR EHKE) &
& 18] % (Return interval) SRR M EH, N E—K THEREB T KT M EZEBFEKE) JAH (Period) (5 EE
[6] B 3 [ ) 9039 14 ( Predictability) ( B3 T 3£ i B 52 (6] B ) (8] BOR U 52 ) L T R & K /N (Area and size) (3 T 89
L, BR TS — e 5B AR W T A A1) AU R 58 B (Scale and magnitude) ( T FHM KR/ 5T #
WIS RFEEN S EER TR ) Y0 E (Influence) (WA B VLK BHERE T RENE WEE) fth
& 1 ( Concomitancy ) ( X F4th T #¢ B9 5% may )77
2 FHRXwHISHEERWEE XK
Connell"* ¥ 36 F F 3 Xt 4 Fb B L B Wi (MBI (B 26 T 6 1) K 38 4 b 4 AL B9 B 78 40 O AE 7 4 150 A 7 4
WA, IR IA VB AR BA B ERS , R A S A USSR W R & BRI KA
REAS DAZERE, T 45 A B R A AR b T — R PR S, THE XK ETRAR .
2.1 JEFHEH
2.1.1 PFEF PR (The intermediate disturbance hypothesis)@?ﬁwj/l\ﬁzfi@% - YMEEEEFM T
KA G BV R R, TG B & B (6 RO HERS A BIR R, B J5 BERY B /N s EXARED UHEFTER
KESRAETFREEGH TS, IRENETRG, SRZTHHRRMEL, ZBTHHORRFEREN 1 F4£
YRR AR, M)A B RE, EEEHMYM B X EYRHELESEEM, S ENREEMBISRZT
WA RILEAREAEEM S , B HFEEEEZIPERETRORRPER, ERZTHMZ
BERE TR P AN B TERZ T, KEMCEM HEERR, AR TREY B
AKEHNEZHHFE AR, EZHBRE THOER S, RKEYHEXEAZTHMHEER, RAVBHH
BB YR EFE; METERE THNRESR S, EEMZH — RG], AN XA ZME—LYHE TR
HE B AXZROYRATURE UHFEEEES.
2.1.2 F%PLBiIE(The equal chance hypOthesis)@ﬁgﬁ)fﬁ%ﬁﬁﬁ*ﬁ@mﬁ G KL EMA By R
AR 355 490 B0 51 5 1) 7 1F R R BB I P AR IE RO BE D B R R KN
2.1.3 BB E(The gradual change hypothesis)ﬁ/l\ﬁﬂﬂﬂ Hutchinson'' 8 ARG N AP R AT L
HETE-FHEYHE D, EVKPREERE SCREFEVFWHTA, 7T UMBRBA R REAS F 8
B E BA =S B, Bk 2 AR EE SEERREY
2.2 PR
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2.2.1 A A5 LBR%E (The niche diversification hypothesis) IA N F—4ABE —EHFLTEEO A4S, Y Kb e
— YIRS EHEERRENMEE B, KEWH T UL,

2.2.2 A ML B 15 (The circular networks hypothesis) IN N TR ZE R ZIF R, B T Hih — B P BE
MR SR, A A B E AR TBM S OHETEY,

2.2.3 #MEFET- B UL (The compensatory mortality hypothesis) IN AR M EBEE LR AR ESFHRBELTR
WL TR %  RENER NEROYMEERANE LR EMEUHES I KBHES BARE ALY
MR- RERF

$RT , 7€ Connell M M MM MBE B E WP R P HEREFQGETLEHB R AN R K QB
HTZIMENTRAF TR IEOERLETFAKEARESMAS AR RBE L FEHRS, X FALE T HE
LEHREAEZS EAERENYRHORTMERFTREOYH ZHEE, EREHTHSIERRELG TR, BT
BEaHETEARERBYMHSHEENTERE,

BAETEEMVERARLZHEMI L8, BHHMTRXYFHEEFELREPSFRERFRYT
PAKF L, Petraitis ' A 33X b — A5 AT LU i — 0B BOR MR, BRVE W BESR A ERE PRI MR A
MRETHH IR, AYFHRBESFERDZTROBFHROENRE BRE R, EXFEE N Z EAE —
B EREVHEHERTEEBERKT,

R, — X TFFRMNYHEEEEHOBELHER—HN™ , P ETFRBEMDEEYX & 4R
B, EERATFESNHOMAZ — BESEPOFHNEERPYHBLAERENY " Wi EEE
e SRR B R, IR 7E T 4L BE A 18] HE B8 T 8L/

3 FRYNEMHEYHEARRSHEMHT D
3.1 U BEE Y0 B

TS A Yy BV Wy b 4 AR B R W B 2 AR ] AR AR T30 A A st R AR A st Rh 2 R M AR 2K B
HBC L B AR o BN, R R4 o 3ok ok B BURRBE R [R)'7) , 5 A st o Xob K B SRR, IR 4 S5 RE B M T oK 5 T L T
HAEBR M AR A s PR L X R 3 R R B bt B O R R ) PR R AR B A R M I, AT S BR ok
AR ESRIUM R A s M, KB B (A A e R RO R S8 st A su RS B AR T 2 1A B R B R A R AL

T MWERERBETNE, 2T H AP R E BB ARG KRR FEER UM EY Y H
“ERTHERN EHAREYRHAR LW EAHRERHEEL, B, B TR AERBRRRT, —F
56 JBE B9 oK e W] LA — S K P A2 22 i W0 R 2 BB R R TS K MEBGR M MRS LIRS s R R B R AT X —
R LAY & A AR RSB A E N B R EE RN ERA Y ZE TR EARET
B OMEZE M E A Y MR AN A] B35 2 8 BT AR R AR A B 4% 5 T ok LR & T BB S BT B By b
HERK, NTHXNYFPEZUERE , 0 LUK T 0 R 8 v AE S Bt w9 2, 0w 1o A 10 #9 K98 B4k 2R
MRERE T EEEN, MALBERRTEEEEHRE, XX PERELNH, ERETFHRATHIRHB
PR T LUK F .

HTFFHRATEMAERFREE " X C M EEE MY HHRNBEENHEE™ U, T
HYBEENNEEIR YA TALASEINEENET, X T AENEBBEZ WO
KRORR, BFEHTEAUREREROBEEREBERBYOER, XTS5~ 10a 5, RBBEHER
FREAEYHSERNELPAFE RO ARERETREEREBEAHYEFERFBERHEY, 3 E
Y i B KRB AR, KPR AHTAEABARERERR L, BHED , KEMEHAETH
A R Y BEE PAE AR Y AR A R . DB B H D fE 5 PR AL R IR AR B B A Al
Wy R AR RS o ) 52 vl B R B T B PR SR 5 B R A MR B E PRBRE PN ) B, T AE AR T {UAE FE T 15 M M0 R, B AR B
TG AW FAER S B WY A BT B KE R, 3R B T8 B o B0 6 3R 5 5 W b 4 B = A
TR, £ ANNTHHE, Buckley %IRRT AR & E B R MK (Managed forest) B =R EH B —HEHHE
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MR THEHEHER, HFESRZLETRORIER . ERERZTHRERIW - REMERTHETFREEH
HBEHYTHMBERZ I ETHERTHEHEN 2.6 5 BRBAEZN S AFAEBHNBHBYR, RFHK
KEREZREMERTEBEMKRE L E TR T B, Sagar EENE T EAH FMB X BB LHRZRE
BEHRTHROANTHRAOBAHTHR, AEERERNHWE AW AERAMLAFHARDRAFR G, 25
REAZXMEFBURATEBTHEEARUR L REARFMLER,

AR, THMEYBEDHERNERE ZHFEN, BRERNARSHEHYBEL SN S TS
fiE BRAFIR R BEEF R, 0, THREYHARGEW, SHKSBEEERI TR ERE X, B
BERHNEYHEAETRENEARESRPEYRE /N BRA L TREAYBREOERSE PN B
L AR TRIBE™ FEER™ KON SR RERERRE FRR™ kAP RERYERSY Rk
EYMERNEERE,
3.2 THMEYBEDHZEEWE W

ST EREER TR T KERR M RIRER S, - FEHESFRINENAYRER . FE WL AR
ETHRBRCERETEHRENRHANBERE WML R - E AS¥ROHRT REE4E
A7 [8] (Ecological time)” E B MR AL o BT, £ X4 #) Fh B AL Whittaker™ 45 45 K [B] i 25 [a] R B 42 1 1A
TIFEHME .« ZHMEBERMEM y ZHEE BB TUNX 3 MNRE LR TR SRS,

MTHEHRREESHE"RE LY TR EYBEE « SHEMEM B EEMMNER ERBAN, BRUT
FEMNXTEHTIER

FEURKFEZHRPEHIELT FRTUEME -BENPRHEEEY A TR A DEEWEY R
EYMHEETEMEERE"™, Armesto Fl Pickett'™ ¥EFE LU & K — & 1E( Solidago canadensis) FtEZFh 7a
HLLK B ( Ambrosia artemisiifolia ) AR E R 2a LI , W LB F PHHEDHTERM LR EFRSEYE
AL, — B , EAMER - BIENRE LR T  EREKSLER, ZTTHRHHEF LR ZTHR
MXBETFYEZ 2~6 MM, EOHBEAHBHE N BEURESRAFYLRS T UHFEELER
TEREHVAENBEN, KA T TRWEME RE, XS EEDHERLHEPEENBRAE X,
Cannon % ) 18 52 BF 5% 9 Ml R AR KT B HE T MRARH A 2 BE M i R W 8 B, 7 20 i AR 09 D B JE G O 2 B M A T
NP ERM AN NERZD T ENEIR BRIAE TERAWR SR,

THEY R EMEWRE ERMRREEGS ARgRE TR — MR FIENRERRT TR
SR ARRERES
3.2.1 ARBHTHSEYEHAEWNEE BIHTREHAANE AR THRP AT K2 /MARTIH
I FRME T R %, Pascarella ™ IR EZAZIERBRIE 4~ Sa IR ERY M EEEG TN, B
P PNRAEBCSTAERTAE 2~ 10N WRBERFF 1~ 4 PR, B AH 3~ 14 PR FEI
~6 Y F . X AT RER B T RE XUBUE R B 5T A B B LA R K AR B B 2D BRI T B BRI AR A B A 41, MR KL
SR FREMBAATERETEMNEE, IL/NES FABE. BRI (PRMER) X HEEGKRE
MW SHERE N, S RER, EIEE B T LA SR FE N, 5 A BOR 5 58 8 2 ( Elymus nutans) K
REEE, MM T HAMYKER MNMEEMEYHEYHEAEED BOEREEMK, PR TROEYRE
BB MEMHE T TR TRIZME/ANT PF SR B R ) AR ERE N EER, SR W
/Mo Thomas % BFFME AR A 3 /N7 Rl K F # [8) (R X 21 ~ 27a B FETE A ( Pseudotsuga menziesii ) N T ¥ £
BRI R W, R L& K B A B GE AR T LB W R = B BRI, EOR R F B B R 81k A9 20 F3E
BlE K P EMRE 26 B, RE R RA 2 RBE B/ 20T KRR B RGBS E 2 % E NS RKE e
MR N ATERSENNESE FRIEELEMEYWER KTHBEBRHESEH X,

MAZZFTEHARATUEL ARG TR YR EEEREWHUEREERRANERE T RE W
MR AF. ARFTERSE, BN TARTHR ANTHROEEEZH S AXNEREIRFE R, &6
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ENFENHXBEYBEFREE -GS EN FENTHREM  MARA TR EHREN AR KHEX
3.2.2 AREBETHXNEYSHENER BRATHREONSRAER Wi MARETHRRENE
ME TR EYHE RN R EEN, B EHRET Y HEUTRA LG HEDREEY R
B Z DA RER Sy THIRER

Tt F IR B an T R 43, X 7 EI B AT FH A T MG EY R W R LR E M, mHF
EMEBEEEPETRBEHETH FAREEREBIEL THBR, AL SHME. BRARE MBS
AF RS A SRR ERERE RS FRAMREERILMREMAERK THREE LY
FHEREAIBR NEK LB BTHRENNK UM EEELETHRAR BEARTEEENMATR
TR RS SRR B SR ML, EARRIBMABR LM B A RFE B, BB S EERHES B SHERE
FHETHESAFLERHERN TEZHER, UBRKESREINL  FHESTHBETREAN
FIRABA-LLARAR R R (25a AT REBREA 4% ) 5 BB 008 R AR Ak . o B 8 1R (25a AT R BR B
32% )G WIABR I -0 B R AR YR AR PR IR B 3 4R (25a AT SR AR BR B 47 % ) J5 1Y 5% oy BR- 21 42 AR R L0 PA TR 4R Ak 1942
FHBREERWEHRENRES MHENSHESE EHBEERBRX AN AKBRESHEHEURE THHOOMIR
BRI, EFESHE ST AREMER ., Sagar P HHNE TREAWHR MR EE 5 M S #HTTREE
EWFER B ERENIR, SRR o« SREMERRES M SEE TIRAKEWE MmN ;E-2
REVETE SO 2 T BRI Kota B, Fofth 4 A s B9 FEEAR L

—BHREREPE THRBEAFS MANNAHFES, XA 4 FTEANEERRE, - B THIR AL H

WHERAR, St /—FRRFIWE YN EATEENMARER;, _REMERNERE WERRTHBENE
WA EA FEEMNEMEEFERRRMEFEN THREENEATR T 24N THBENHR; =£H
THREGHREE, BN TRE-HERERE PE N TRHAXRCEEFAR D BETREPE THMBEBR
WERSERE —ENFREMN.
3.2.3 AREMBE TR EY ZREEEEN  Fulbrght!'™ 7226 T 824 B b #17R%, LT 1990 ~ 1995 § 4>
FIEAT 1R 2K 3RS KBHEMAKBEN R EREY SR, LR EAR, 7 Delmita B W 7> + 1 1
KEBEHIENEMY T EZE R, M Ramadero RS T B /E | KWH M L KT AWM IR EEE
e, XHPAERK T EE RN ELREN . Fulbright 45 i I8 B X T AN T, B T 3o 68
HFERTBEATH.

HFFROEREM— AR TROAPEK, IR TR Y ZEEN R E L EER, X
FEHRFREFAKRE HP B EZULEEMAN TR E.

BN MBENEENNIRE FREFKBEYRENHARPZIFEHARTENER, BAIARENTR
r—EWEERE, MIMRENTHREMZEZHRBIBPLRAEEHNITRE, BT WK T M (Endogenous
disturbance ) , AL R BF A . EHEAEBFEF Warl™ 1 H B FAATEICRE S B, BB B (Cap phase) £ F A
BHIEH—NEEHRE ., AENESES RN EBE&G, M AR HR MRS,
R BB TR YRR Y BREE SN EE S, Schumann % BF5 T 3 B 41 B M # R AR AR BR T
A S 10 ERMTEE, RIAMBR P LR FEES TIEARBRAS, BERBRESI B B RAERMPER
WY HPE S REERYM AR — R EAHEAERENEE. TATESY EEUHRAKARS
EMBEYFHERENEBEF R P HEBRMUNE L, WKRRTHEDREYDHEEEEES TIEKR, B4ES
PR 45 B FBE VR I8 34 B8 A0 B B K T IEARBR

AR Bt A 4 B R P A B RN AT R S AR BR AR AE MY AR D E R R 5. MBS IE I KD B
R T TR I, O [ 2 BT T R A R AR R R /D R B B BB B R R, 45
RERYREZTEMSHEEREEREA N EME2RRER XABSAEANESE T FHEXETA
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X ZHUEARATHBRNZAERTEEHRENEE, XTEREH TEHRENZASHEHMRREE
MBI E R R AL A —E RN & R o ZE Schumann %" BB Y Bt % L — e W1 b B9 £ 8 S MRBR K /NVA TE
HEXR, BRI MM L RRBIR, Brokaw fl Scheiner'™ i i X # 4 FRAKMIBF 5T, 35 HAARBR B BT K /DR
[7] {3 2% A~ KB 49y ol 2L A A0 S ), 6 31 R X A it B 0 o o AR AL AR X TS B AR FREE B R o AR T 1 th AT AR
PR R S REED | o TRk A0 AR U 7 1 PR B R IR B O BB A 1, (4B MR B o R B O 90 B A KR
1 LA TR, A TS A (R B PR AR b e . AT L, AR [ B K Bt R A 3 5 7E AR B P T B [ 9 B 4 2 14
R ROCR &M, AT R A L etk . WA B Rk, AR B YR R & HIRE T EXR
FIEMHBE AN FERERFORN . KETRIPMEHDHEAREHERSEYHFHRD LB
R BN HBEEEEVEX AN E—ERE E, XERNERE TR T MEETEE U RERBRAER
JE Xt B IREI S o

4 NG

AXEERTKEEAIIHEXCROEMESHFNSSE T TN EYBERANIEERE—YH AR
Rt R e R R, IR B H AR T T S0 A Y0 5 v 0 R 4 BORD 25 B 4 52 i) RO BT 58 A S — BB o iR
AT TRERITERNER, RELEMNARMILMER B RER, Tixt EERERRETRIEFRA
MEm, Flm, YA HEYEHEE Y RMHEERR TR ER B SE T EX TGO HRME
HHFABRRENEWE, F50 B TEREE-E&KH TR EE HRA, B LIREA B3 K ER, E
A EAGEK . W E THRED,7E Fubright'™ Schwilk ™ MR FRBE T HSHA BN
R, AR, EUEHHRPUERIERCERL EMRBENTH  HAMHEENS L TURSTHBERERL
FEEE ., Fe,BEEACRREEKMAKE SR AR, A TREREMEN R L, FE - AEY#
HERERM—THHEWPREXZBFAM TR MASRH TRESAE—E, EREXN THREAR".
B, ESEHRRTPHREN S B EARE TRRESBRPEDRE N ZH R THRLE" #w LF
RETHREHEYBENIEAEASIRSETHE,

RETEX T ERET T HEZ TR, BRI E S — B 507 7 9 B KRG A 2 1 1 5 SE 1 it
A, AMARMEMEN KEPPRINHTROE A, FHRNERESRERENS . B, 0 THRE
E% T HHES BRIEITRAPIR M EER; R0, INeRi% s MR KEEEFESVE BEETNET
EHEAEER L.
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