5508 #5512 H A 2 # Vol. 28 ,No. 12
2008 #£12 H ACTA ECOLOGICA SINICA Dec. ,2008

& EXHBERFIPRMETHE
K RE IR 4 BB Tk &

IHE, FREF
(ALER KR FEBERENRETSEPHTPE R LR E,JLE  100083)

U EE B ARRP KRR EEME H,1976 SFRMK B4 TRE N 7.2 6.7 Ft R (AE-FRAME) A%
X FRARAE R S AR T AR B R BR . BN R B RAE, TR TR EAR TIHRET  MEHENY AR L E
FEMEARIE . SRR RUMBTIMEE WS (B% EL) SRR AR  FEEATEA R b F 2 d RS8R gt 4 i &
STEARFEARLR; THEZNRE (B £2) TARBYRAA RS R ZBIR X RIEHAR (B F) AU, BRS80S 8Y
i MEEARMERZY AR L S5H%E FRAHBES BH% El PEYHFL BERRNEEEBERTHE 2 HEF, ™
EREZRREBEESR . 3 HHERAENYFARREZEEERZE AR MR TRBEERN.

KRR R T IKE RS YR 2R

X E 42 :1000-0933(2008)12-5848-08 mESHS:Q143 TEKIRIREG:A

Research on habitat restoration of Giant Panda after a grave disturbance of

earthquake in Wanglang Nature Reserve, Sichuan Province

WANG Meng-Jun, LI Jun-Qing”

The Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University, Beijing 100083, China
Acta Ecologica Sinica 2008 ,28(12) ;5848 ~ 5855.

Abstract; Wanglang Nature Reserve is one of the important protected regions for Giant Panda in Sichuan Province, China.
However, this nature reserve is located in the area susceptible to earthquake. In 1976, two shallow earthquakes, 7.2 and
6.7 respectively, sequentially took place in this region. And also in this region, another severe earthquake (8.0) have just
happened in August, 2008. The earthquakes caused a variety of influences to the local society and environment, including
serious landslides and severe damages to forest vegetation. These damages have lead to serious loss of habitats for Giant
Pandas, thus the restoration of forest vegetation is key for the protection of Giant Pandas. However, the recovery of
vegetations from earthquake disturbance has seldom been examined in this region. In the present study, we investigated the
species composition and diversity for communities that restored naturally from different disturbances during the 1976’s
earthquakes. Our results showed that: the community recovered from intensive earthquake disturbance ( Community E1)

was characterized by the lack of tree layer, and the shrub and herb layers were dominated by heliophilous and pioneer
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species. The species composition of tree layer in the slightly disturbed forest community ( Community E2) was similar to
that of the primary forest ( Community F) , except that pioneer species were observed in Community E2. The community E2
and F had no significant differences in species composition for shrub and herb layers. The numbers of family, genera and
species in Community E1 were significant lower than that of Community E2 and F, and there were no significant difference
between Community E2 and Community F. The differences in species composition and diversity among these communities

were caused by different disturbance intensity of the earthquake.

Key Words: earthquake; disturbance; restoration community; species diversity

THREARF TR >, FEEYRES, REERRNSEE K T, AR RS BENE RS
HEYENRR A AR MR S NESREEW ARG EENENY . THRETSSAYRENT
BRARME YIFP BN RS, 5 R T AR EEE B S T B, S B R 0 AR AL B U o

TR 58 B RTINS TR, A B4R TP, B R EVGIRE T a0 R X 3 K L K g
R BSR4 Y, WU ZRARBETE S5 H s B KR , S BOR B AR R
FET- AT i T B S RE TR WR KB R AR HAEN, S BTG HRRIKE
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P R4 TR AT TR SRR A IR A Ay et 1 R B R T A R B M A7 7 25 1)
e, B TR R B R R S A RS R R R R BRSO B A 1T, AR T E Tk
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Mol FRE EH BEREP XA FERME el L ER) Sl L, EER, B EE s H
SEASHEAFEENBIR. 1976 48 H 16 HM8 A 23 H, ME . FRRXAMX AN ELETBENT.2
6.7 FIHE, B/SHI T REWKRES, & B0F 2 EEHR , I g REE A R A B =, IR
SFBER R d H BR E R B TFE TS, TR KA B , 8 £ B BRAR TR 2 T IR R IR, 2R
ERPXABREEGFZHBRD, HiE4 N1k, X T8 B RED X P RKRERN B3 T8 B oM st 8
AT T ok R R BRI B M B S T g W, 2008 4E S B 12 H7E U I D LU e B v T Y
W ERAER 8.0 BB RRE RIS ERAEMEIMEENHRRETHRES R RXXERE
A ) 2R MR OR Y DR X IR, R KRB R B BRI KRR BT AE MBI B S X XU R R L
W AW EERSRAERE R 8 , £ 2 RS SRR, R X AN E E R
TR, ZMAESTIRETR, KM ERI RN, Et, A3l £ B RRIX 1976 4F R w3 O J8 2 %t
B R E BRI YR A U 2 REMEARAE , 2 X AR Y M 3R e A B R B S s 1 1l e SRR 22 2% | R
X REVESE B A TR EEERERRNZEH,

1 WRMFREHARFZ
1.1 TR

ST RN T )1 LA F R B i B B AR X, i AR AR 103°507 ~ 104°58'E,32°49" ~33°
02'N, E@ R 32297hm’ , ERE R K 3 PRER ARFIRZ — REPRBLFRERARSZ, LT
e R, BRI BN 3, IR IS B 2300 ~ 4980m , R X 15 22 3 2700m , M T & B &R 2% i B Fn S48, L
REBWEYZHEYE, ZRAELETAEB-MBEEEEIUEX, HZmBEA BRI T BERE B
B LW KGR EA RN SR, RPXAEHRR2.9C,7 AHFHKIE12.7C,1 BHFHR
B -6.1C ,4EREKE 862.5 mm, HIENAGEEFKMKHNEESMEMHEX BIRBEISHKK S
A Ly 4742 (2300 ~2850m ) |, 11y i1 B 5238 (2600 ~ 3500m ) , V¥ /&5 1L 25 48] + ( B3 2300 ~3500m ) , &5 1L 25 ) 1
(3500 ~4000m) , & 1Ly 3 A MEFE B 1 (4000m DA E) o
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5 L FE MRS M AR 2 KB B R ARG, WR AR HIARMAE R, B AR
R AZIR (Abies) , AZIR (Picea) &M AN B (Larix) JHAJ& (Pinus ) UL RAARHHY BIAAJE ( Sabina) HHEIRFH,
F3ARAFIR 2300 ~3600m, A[REIHLEL, A [F F R M BA F R & 5B, a8 3K 2800m F) R85 bk LUIR VL ¥ 42
(Abies faxoniana) SEARBA 370 , FTARE M LI SRR A% (Picea purpurea) Sk 2, TEMGIRA = BB U0 v
A2 (Abies) .= 4% ( Picea) 5 4142 ( Larix potaninii ) | J5 #5 # ( Sabina saltuaria) %5 240 B ) /D RIB A MK, 7EEIR
2600m LAT 1Bt , ¥ \ SAZE RS T B #0047 TIE MR MR, a1 B AR AR T A A FIR AR A g 2R B i
A FEHERE BT ( Fargesia denudata ) \WFiF ( Elaeagnus) , 7.2 ZXBE T ( Ribes meyeri) \ 554835
( Spiraea) %,

1976 SEMBIG 24, RXKEBKKE L BRAEFH N E, ARTHERE THERERAFEREEZR. &£
THRENERX, T HERAE, B ERE, U8Ry T B TIHANE ™ ERBX
MILIEMA R F , DB HEFHUF YR Y 72 T B X, FE i T LR RR MR E 8T, H o
WX B E D EITHRAICRE, RS TYAER B LB X A RXR , -5 R 00 i SR iR AR X
M, BRI RE 30 R a BEEVIRN AL ZRE AL
1.2 FARFE
1.2.1 Bf5hA#E

7 E B BARRIX 1976 4EHUEH T L, A F
WA IR E EAN(E 1) o & 2R
HRRPXAELE LR Y TIEAR, ERX N
1976 4F 338 v 18 32 AH M E™ H AR ) BRAREEE (LT
PRAETE E1) REBURHIN I ZRREEE (LU T FRERE E2) B
i, AHEEXHER T AEFL, SRREIANE
&, IR B FEARMAE R 2 R i SR Ak g ST, 3 B i
FH(LAT AREEV% F) o 3 2B HE L I AR 1Y 05 20m

x 20m , | F] R M A 7 B A 20 BB S x S B /R
75, E/MET XA R AR B T B AR R, D%
YIRb A PR R IR AR R HI B R PR R
MEAETEIRI 5 A Sm x Sm B/PRETT  iIBRE— /N ‘
PRERT 0. 5m YR MRE SR B4R O B¥# E1 Community E1

(W RRAER A Sm xSm B MEHYH LA L A I T Communy ¥

X 1m Eﬁﬁzl:ﬁjj s iﬂiﬁ&ﬁﬁiﬁﬁ*ﬁﬁimﬁ%’@\ g : ggiz];;;wndary of Wanglang

B\ EEMFYEE; FHERE— RN E ~
BB A G R ST | ERRRAVEREFREEEEE
1.2.2 %[ % ﬁt 3 ig. 1 Investigation plots in Wanglang Nature Reserve

FIFREFSMAE R G THA F R R TS , YRR B BRREE R S IRV R B FIRb e, JF R 8
THAXDFEARTIRE T, RE RS TR EE IR E EAR B AR YrF i) 5 ZH , Shannon-
Wiener ZHFH8 4K Simpson ZHEMEIEEL, A HMPRERZE =0. 1 WPFFI TR 1P,
(1) BREEMITEAKX
FARZEERE = (HXZE + HXHUE + X BEE) /3
BAR EARERME = (HNZE + HIHE) /2

(2) Yyfp Z AR BRI E

Yi#p £ = B ( Species richness) R=S
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Shannon-Wiener ZHE38% (H) H=- 2 P.InP,
Simpson ZFEMIEE (D) D=1- 2 P?
PO YIFPFETEBAE, S IR BE
(3) BEE ISR B AR R B
FIRBESIT JE K 3 BEE ISR SRR, AW T
D =Y Wb,

A, WoARHE S | MEKBZHEERBIINESE, D, A% i MKEZHEEER(i=1,7KE0);
2,#ARRE(s);3, ERE(h)),

B HEHE RS, 2B RE E1 3,22 EHAESH B0 0.56 F10. 44 569 F2 77 i &
3 BHIRESHHH 0.46.0.30 F10.26 B F HFT B B 3 BRESHS 514 0. 58.0.24 #10.18,

SCH BT A R 7E SPSS(SPSS Inc. Chicago, IL, USA ) #k {4 E#EAT 04T, BE MoK F3E4% P <0.05,

2 HREWm
2.1 YR

WRAEEFSMAAEE , V% E1 PIF YR 35 #, 408 28 & 21 ), 5 L 3HHRHA 3575} ( Compositae, 7 ) ,
Ytk (Salicaceae,7 #) , 2 &L ( Caprifoliaceae,5 F) ; % E2 thIH Y 66 Fir, 78 56 J& 31 &, S IEHH)
A A (Rosaceae, 10 F) , ZAFRL(6 B) ,HHIFL(S F) ,RAF}( Gramineae,5 F) s B F op3LH Yy 57
b, 408 46 J& 25 B, 5 LHHFHE B R F (Ranunculaceae, 10 F) , F AR (10 ) , 357 (7 #) , JRE-EF}
(Saxifragaceae ,6 F) , A%} ( Pinaceae ,6 F#) , @& F}( Liliaceae,5 F) , ZAFL(5 F)

3 FPREEIRP AL BV E1 P RITARRE  ERE E2 MRHE F AR EHIG YR NIRIIE 2 HER
oA, B RAMBRERS TR, BRE E2 hiR @8 — LB SR YR EHES, EERES,3 Mt
i — BT ARG AR T FEARLELRL , (EFEREYE E1 T E2 4Rt LB R Se B ZE AR E1 JhIh i PR RE
M FEEY-REEAT, MR E2 IR T PR svEs1T. EAEP 1% E1 @8R4l —LE
A, TEERE B2 MBS F h 2 4B AMY), (BRE B2 i BEES g (R 1),

F1 INEARPEEAEHENIEDHARR

Table1l Species composition of different communities in Wanglang Nature Reserve

JEIK Layer 3% E1 Community E1 F4I% E2 Community E2 & F Community F
REB — URYLY3 4% Abies faxoniana R TS URYLYE 4% Abies faxoniana R TS
Tree layer Picea purpurea VA TE &M 4 Larix Picea purpurea

potaninii & L #H Sabina squamata . gl

Salix Wallichiana }& 2 ¥k Betula utilis
ERE M) Salix Wallichiana K 5483 Spi- BREFI T Fargesia denudata BEFi¥E Bet-  BREET T Fargesia denudata JiTE TF
Shrub layer raea longigemmis M Z A& Lonicera lan-  ula utilis )| R BB Acer caudatum Ml  Euonymus hamiltonianus ./MHZ A&

ceolata 7.4 Lonicera lanceolata K 55483  Lonicera microphylla

Spiraea longigemmis. 11| Y& £t §& Rhodo-

dendron oreodoxa
BHAERE M) Salix Wallichiana JEBFE Sambucus Bk 3E Polygonum viviparum SRE T  FTeMHZBR Urtica laetevirens . 3 B
Herb layer chinensis . Bk 2F 3 Polygonum viviparum. Fargesia denudata B2 ETEXKF: Cardam- B Cacalia palmatisecta .BERE Oxalis

W22 Epilobium angustifolium . K233 Le-
ontopodium longifolium . H & & Carex
kansuensis . A EH Anaphalis latialata

ine tangutorum . )\ B £ ¥ F E Eriopho-
rum comosum  Jil &) F Rubus pungens

corniculata . 35 B Rubia leiocaulis .
MEEWTE Eriophorum comosum . H
B Carex kansuensis B3k Allium
ovalifoium . FHER Cimicifuga foctida

3 MHERMAERARYM-EREMEITFREEEZR (B 2) . & E1 WM, LFAR, A% E2

IR EFERE R TR T ERASBMAN R, H%E F R 0aH R, WRd Tag B2, (B EF
B, EARRYM-EZEML 3 FEEREYIM R DRI ZRUONREE EL <HE%E F <BRE E2,3% E2 M
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% P REZEYMYL THE E1L,B 3 HiEXAEEARTREMIBNE ., EXZYMH-BEEEML
1,3 PR REYI R B DRI BRUCOVERE EL <BRE E2 <#H% FLREE EL A B2 B OR8FIE , it
% F IS AHE,

12 = FrAE Tree layer 12 #EARE Shrub layer
10 10+ A
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O

04 |- 04k © o
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g2 02| o o 02+ s
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2 ol s C o 0 0 .'QQGQOOOOO
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mogg |- O
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02 L s A FEFEE] Community El

’ 0 #¥%E2 Community E2
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B2 EHARRPRXARERENDFH-ERERS

Fig. 2 The curve of species-importance value of different communities in Wanglang Nature Reserve

2.2 BB MEEE

3FPREERES  FAREMERERNHEEEHBRAREERF(P>0.05) (R2) ,BEXRBEHHE E1 #
MEEERBERTHE F(P<0.05) ,##7% E2 58 EL i¥% F A REZR (P >0.05) , AL E1 &
BRIEEEBERTHIE B2 A% F(P<0.05) , GMEZMBRA BEEF(P>0.05), TREELRE
MEAZRFEEEE 3 MRERETHRAEREER (P >0.05) ,BR% E1 B4R T8RRI, MEE E2
MEEE FZAA B&E7 (P >0.05), #% L2 HABRRNNAZYMEEE 1% El PRARYMHEE
B HEF B, 3 B3 Mg LR SFEREER (P <0.05) EARMERZ YR F 5 BEAE 3 Mt
HRAPIBA BEER(P>0.05) , BMAYF+E ERE E1 BERTRYE E2 A#EE F(P<0.05) M5
EZRRAREER(P>0.05),
2.3 Shannon-Wiener 5 Simpson Z M55

##7% E1 PIrARJR Shannon-Wiener M B Z N T RS E2 FIHE F(P <0.05) (322) ,M/EMEZ AKX
RBEEF(P>0.05) ,EARZMERZ Shannon-Wiener ZHIETE 3 FpiFERBIP TR EEF (P >0.05),
BV BUA Shannon-Wiener ZHEME 3 FPREERBZ MIBRABEZR(P>0.05), 3 FEEREF I AREM
HEARZ Simpson ZHEWEE BEZF(P>0.05) BHE F hIA KRB MER Simpson 2, B E1 Al
BFY& E2 R Simpson ZHEEA BE 257 (P >0.05) ,3 R KB SUK Simpson ZHHZ RITMNEE B
FEEF(P>0.05),
3 g

FHhE S AR BB AR R I S A BV AP LR . TR B KB I T E,
BB E B RS, R B B R B R N R, WOE B SR O &, SRR
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FRE BRI EEBNS IR T Y E R A BRI TR Y R R, TR E2 RN
R T AT AL, X b R gl P B, DR T A YR S B R, VR SR v i o 25y ) DRV TR
Yiip BRI SCB MR B T o ToRZHEE N , Y s B A< % B IR WP L Al BRI,
HREIA RIS E T ARBE RN FER ENER

F2 INEARPRERERENS HESRER

Table 2 Diversity feature of different communities in Wanglang nature reserve

_ pic | V& E2 BHET
Ind X La
#8R Index JRIK Layer Community E1 Community E2 Community F
#} 3 E ¥ Family richness FrAKJZ Tree layer 0.0+0.0a 3.710.7a 1.7+0.3a
y Ly

#E AR Z Shrub layer 2.0x0.6a 5.7+1.9a 6.010.6a
E 42 Herb layer 10.3+1.9a 13.7 £0.3ab 16.0+1.7b
& Total 10.3x1.8a 18.0£1.0b 17.0£1.5b

J& F B ¥ Genera richness FrAKJZ Tree layer 0.0£0.0a 3.7+0.7a 1.7+0.3a

Ly

#E AR Z Shrub layer 3.0£1.0a 7.31+2.7a 7.7+0.7a
E 42 Herb layer 12.3+2.8a 18.7 £0.3a 21.3+4.7a
& Total 13.0x3.1a 25.7x1.5b 25.0x4.0b

Yi# £ E & Species richness Fr AR Z Tree layer 0.0+0.0a 4.0+0.6b 2.3+0.3¢c
#E AR Z Shrub layer 3.3zx1.2a 8.7+3.3a 8.7+0.9a
E 42 Herb layer 14.3+3.8a 19.0+£0.0a 23.7+4.8a
. Total 15.3+3.9a 27.7x2.4b 28.313.9b

Shannon-Wiener Fr AR Z Tree layer 0+0.0a 2.76 £0.26b 2.7210.22b
#E AR Z Shrub layer 2.75+0.45a 2.71£0.27a 2.21+0.19a
E 42 Herb layer 3.38+0.18a 3.5910.19a 3.91+0.26a
. Total 3.03+0.18a 2.95+0.16a 2.81£0.15a

Simpson FrARJZE Tree layer 1.00 +£0.00a 0.92 +0.02a 0.93+0.0.01a
#E AR Z Shrub layer 0.90 £0.04a 0.91+0.02a 0.84 £0.04a
E 42 Herb layer 0.95+0.01a 0.96 £0.00a 0.98 £0.00b
. Total 0.92£0.02a 0.931£0.01a 0.91 £0.02a

AEFFREN, T T U RE SR YR SR 2 T BB N R A YR Y = B
FEEER™ Y, BRRNERNRMERE, BETRAEE TRSSREDMEEE, it SR E TRUS#
REEERED ™ ZED)IPR 1976 F3t B, — i R B E T, R E R T W (R E1) R
POH BB MRIMIR , R TR RS R PR A RS A A, 2SS PR R EYMEE R8I,
M7 T BREIRGT A —ERBRBERANENHE S (% £2) , REN T EEBA 8 — e R g
HIBR, (BRE P AR UM EEE B E R T HEREIE 708 T Y058 B /89 X R g A %
B (% F) B PRARYMERBEUMHENERR. TR, MEERATAKRYHEEENRKS T
WEEFETMX, ZAEMBEE TR SRZTRNHETRARYHEERHRTPEFERTHTH

1976 4EHIRIA 24, R R R E ST IR R T 7E R S 77 IR B0 . MBI R R KR T Se i kb
PRGBS T 5 RRE SR A A (IR TR AN L3R TR B AR AR ) S T REVE AR IR
BRAREMER™ T ARFAERA LD 251 R A RS [ R 3 5 TSR 58 3 A I Sk
R TSR RBGMESRE TR LB PO R B B ) HLAE KR b TR & R 1R
FACOHBE™ 27 R SRR AR AR R A7 BEAS B RO T SR AL BT RO B R A 1R (Bl i e 3 +
BRRESE) ", BV B 5 (wwee islands) ™, TS84 F 32 B P IR L AR IR S BOR F OIS H TR o
Bt T4 7 AR A VR SR SR RS IR 5| 19 25 W 2 Sl A T B, B T RP AR ERT Y AR ® T
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WREREE T RP B RE Y . RSO REE B2 BUOMRER G RA BRI, KR P MR S B
THEE EL, T -5RZHIF R SR AARL o

AFEMET YRR T RERE YR AR SR BEE R, R E EZ R MR TR B EE A
[, 7B EMX, TERRIAR MR EFAM, BREFRR, MR X, TR
W EPIREBR . KRR E R SR BIRARIAAN S M AR AL . AR BB IR R BR
RIS, R D BRI HOE K RN B ZOR (R E2 P ESHBSRER T4 , BX TR ™~
B VREEEBSHHE (VR E1)  HEE AR S RABMEF ERAERT, KR 30 R a WHENRAR
BIAR , BBA BRI R/ Y —oRER1T. W 2008 43R T , RIEE XMW RIS LT,
FEE BB IR B K AER T STE 12 7 b 224, o DU JIEAN 2R TEAREY 8. 3% o ANL R TR 3240
SRR R AR B U R B AR, WS AR R B R R R AR Y A2 A7 2 TR, DR LG 0 3R BB Dy 6 it o s LR
2o MBEAPRLER , BECTAYM RS T ERX B BB RALEGIKE TRR 0, R HT
AT, MR B AR K S s (BE T IR H X, MW IA A RAEFETEERE . B2, TG
R E 7 ABRIE LI EOLEEDT , A R EFPROCRAA R RE 7, DA PRIRE 1 B B
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