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The differences of plant community diversity among the different altitudes in the

Water-Level-Fluctuating Zone of the Three Gorges Reservoir

LIU Weiwei'*, WANG Jie', WANG Yong" ", YANG Fan' "
1 Wuhan Botanical Garden/ Key Laboratory of Aquatic Botany and Watershed Ecology, Chinese Academy of Sciences, Wuhan 430074 , China
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract : The differences in plant diversity and plant community structure in the Water-Level-Fluctuating Zone ( WFLZ) of
the Three Gorges Reservoir ( TGR) were studied in present study. As far as o diversity was concerned, significant
differences in plant species richness and equitability between upside and middle side of the WFLZ were not found. The
Plant species richness in the downside of the WFLZ is lower than that of the upside and middle side. Compared with the the
upside and middle side, the highest PIE ( population encounter incidence) in the downside of the WFLZ manifested that the
strongest interdependency among the plant species was existed. As far as 8 diversity was concerned, the substitution of plant
species was homogeneous with the decrease of altitude in the WFLZ from upside to downside. Significant differences in 8
diversity were not found among different studied sites, but found among different altitude within the same studied site.
Compared with the upside of the WFLZ, the plant community structural stability of downside is highesr and the middle side
is lower. In the upside of the WFLZ, the mildest flooding stress is benefit for the reciprocal competition of all kinds of
species, and then many plant species can survive and be belonged to competitive species. The weeds which possessed
higher competitive capacity formed their dominant communities. In the downside of the WFLZ, the survived species were

screened by the strongest flooding stress. The plants belonging to tolerant species, which can tolerate high intensity flooding
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stress, could survive and form their dominance community. The flooding stress in the middle side of the WFLZ is
intermediate between upside and e downside of the WFLZ. The plants in the middle side of the WFLZ were suffered from
species reciprocal competitive stress and flooding stress. The plant species possessed stronger competitive capacity and
flooding tolerance formed their dominance community. Therefore, the stability of the plant community was relative weak,
and the plants formed their co-dominated communities. Under the present conditions, the plant community composition in
the downside of the WFLZ was single than that of the upside and middle side. However, it is estimated that the plant
community composition in the upside and middle side of the WFLZ will become single gradually with the stabilization to 175

meters of water-retention level.

Key Words: Factor analysis; Plant community; Species diversity; Three Gorges Reservoir; Water-level-Fluctuating Zone

FEYIBETE RIS N, 2R S V& 25 A0 W2 P VA X A A5 IS8 (R W 7, S AL ) 26 ) 2 R A N A 25 2 R PR 1)
RIS KIRFEYIREIE A ERAE | T LA RO — BRI R E R, IS ARG AL
FIH I Z TR RS0, A PR T &R T K R 9% U 0 3 I 2, AR T S R i 3K T 2
W) ZREME RO RS IR A T R AR S T — D5 T K B T8 R T 9 X, S O AR TS VK X HE W R
TREOTET . EG0, B1 1997 45t 209% LA L (18] 2 Ml AR B AFAE , 80 Al 43 tho 1 e TG 3l 33 2 e 7
[ ERF AU T 1 i T U (1 o | e s R B AC U, B TIH T X T Re Ry S8 Bk o0 — T AR Y
RIEIAE R RGE— KR X KT T XA A AR R e IR ™ 5 AR W 2 T R /N A ] TR
T 0 A7 AR R S A SRR N, IR IR S RSB R BB YK E AR SRR EEN R,
=K T XA T2 B I R T R K T R AR R R R BT T B A =k
X SR T4 XA X R BB FE R I, T4 95 XA A A At ) 83 B 240 J& 405 Al {H 2009 4FXHE 7K 7K
FETVE XA X R PR A e U, e R R 61 Bl 169 J& 231 F, Horp &L J&E | Fl 4> Bk 4> T 26. 51%
29.58% 42.96% AHYIFETELE R LA IG5 A S E DG B X EE PR T 3R I X TR P 9 R XA
PRI R RIS A AT R A TR ST A ) 2 0o = e P X U APV 2 2 AR A AR el 114 145 m—156 m 78
VAT BOREA A R AT IR Y T BRAE T = K A K IR T I T R R RS R S 2 AR AT R g
AT PRI 45 SRR 2 B 5 K 5 7K R T 7 XA R A ™ BEPE R — R E & BRI AR AR, 1 X AR Al
F4) 22 i PR St A o7 A VT KA 1 B 1 AR A R A LA o — e 7K 2 5 9% DX R ZE T 7K AR Ak, 3845 1 2k B
BET= ., AT =K 2R 94 KA U A G 22, o O —AF AR R AOh BRI 58 DL =ik
JEE T V5 X R 5 DXk, o JEL /K MR EE T K T V5 X R 2 R AR TR 25 0 A Tk SR VR AR e PEEA T 5T
DI Ay T 9 DX A 2K B R A R A T AR AR AR |
1 Wit

ZURIFEIX (29°16'—31°25" N,106°20'—111°50" E) {7 T 45 SR 4 28 LAk | i AL 2y 58,000 km™ ™ | =ik
TR UG , =K PEAE AR 10 A WRRFIFIEE K, 76 10 A RIKEEARA R () 145 m EFFE 175 m; it
JERBWAES H KA B SR 175 m FEARE 145 ms 7ERAERY 6 H 2 9 ATTUHIN, K B IK AL — AR 47 e A
145 m 3z 477 PR =K PR B B Z K AR T A Z K A, SR TR K SOy A SE e
AEIRALAE SRR 145 m 2175 m Z[RIPARAL 76 R DX B 2 T A T /K 35k 7 195 22 15 30 m /K PR T 7% IX, L B AR
14 348.93 km™ ¥ | ZOKEBRTTIR , H 2006 45 B 207 T ILIRZEA K ALk % 2006 4FE K ZE 156 m, i
ZLAF 52008 AFEKE 172 m, 2010 4510 H 26 HE/KZE 175 m, AR AL E 1, KIELEMKAZEIT
i, H T HE K SE e AR NAAAE— 3l . WK PRI 3 DX T R & K ARy K e s B2, B il B ik IX 3
ST N RN N1
2 MRAZESHIELIE
2.1 WAL

ZEH T 2010 4F 6—7 H X =K BT V5 X 13 e B SO TR UEAT T R, ELAR R A X v R R

http ; //www. ecologica. cn



5456 A E = 32 &

180.0 ¢ —+-2006—2007
—+—2007—2008
1750  —%2008—2009
——2009—2010
1700 L ——2010-2011
165.0 |
£ 1600 |
3
E]
E 1550t
<t
@ 150.0 L
145.0
140.0 |
135.0
1300 Lo
06-02 06-30 07-30 0829 09-28 10-28  11-27 1227 0127  02-02 03-28 0427  05-27

H # Date

B 1 =gk il XKL E
Fig.1 Hydrological change of WLFZ in the TGR

MEEX KEX GEX FEHE GBS TN FE ZHE FE L EAEAeE BARE 2R BhiH
LA CRAE SO 2, FERAS A IR T VK DX, $e BEOAS TR A R B0 B, TR 145 m—156 m () (156
m—165 m( 1) 165 m—175 m( |) 23 5EE 3 4 10 mx10 m B RFES , TERREN TSN AL ER 4 4~ 1 mx1
m WIFARE T 4 15 mx5 m BREARRETT . B T/K I T X NTEAAR /D il 2B R AR B . TR ORE Ty
192 A~ FEJ5 LRI B0 1, 10 SREr PIAB R B R B B8 18 AR 5l T A R R

B2 ZIRKEHERRESSHE
Fig.2 The scattergram of sampling point of WLFZ in TGR

2.2 BdEsarbr
2.2.1 HEMHIHHA
HEAEAE I FEAFIAERE DS 0 Mo AV R 255 B R b , TERE BRSS9

http ; //www. ecologica. cn



17 ] XN AR A5 =K T P XN TR RER 3 BE B AR I e s A 2 5 5457

F1 2010 EZUEKEHEER 192 MiEFH SIREIER

Table 1 The coordinate data of 192 quadrats of the WLFZ in the TGR in 2010

ST CRET S s s Wim Bl s Y
No. of plots Site qua;lrats Latitude Longitude Elevation Location Slope Direction
T Bt 1—4 29°2124.3'N  106°26'S1.0°E | 158 T so RifiTE 300
5—8 29°21'28.7"N 106°26'53. 0"E 162 i 50
9—12 29°21'31.3"N 106°26'54. 3"E 168 i 10°
2 K 13—16 29°47'00. 8"N 107°05'15.0"E 154 T 10° h|#7
17—20 29°46'53.9"N 107°05'14. 8"E 160 i 20°
21—24 29°46'50. 4"N 107°05'15. 1"E 170 + 25°
3 Wbz 25—28 29°4427.6"N 107°19'49.0"E 150 T 30° F B
2032 29°44'29.9"N 107°19'48.9"E 162 i 20°
33—36 29°44'33.7"N 107°19'49.0"E 170 i 20°
4 FH# 37—40 29°5905.9"N 107°50'05.9"E, 148 T 10° Pafhi-t 30°
41—44 29°59'00.7"N 107°5007. 0"E, 162 h 15°
45—48 29°58'58. 4"N 107°50'10. 3", 170 + 15°
5 Jrig =" 49—52 30°23'51. 1"N 108°09'12.9"F 145 T 5° Pufmde 30°
53—356 30°23'47.6"N 108°09'15. 1"E 164 th 10°
57—60 30°23'44.3"N 108°09'17.7"E 170 I 15°
6 BE RS 61—64 30°22'28.4"N 108°05'22.6"E 148 T 5° h|#7
65—68 30°22'24.7"N 108°05'22.9"E 158 h 10°
69—72 30°22'19.9"N 108°05'22.7"E 170 i 10°
7 J7 M B 73—76 30°43'34. 8"N 108°25'40.7"E 148 T 5° [lip7}3
77—80 30°43'34.9"N 108°25'46. 1"E 156 h 10°
81—84 30°43'34.5"N 108°25'49.3"E 165 I 15°
8 Pig=" 85—88 31°09'00. 4"N 108°28'42. 8"E 155 T 10° AR
89—92 31°09'00. 1"N 108°28'39.2"E 165 1 25°
93—96 31°09'00.9"N 108°28'37. 6"E 172 I 30°
9 =HE 97—100 30°55'38.3 N” 108°47'12.3"E 148 T 10° db i vh 30°
101—104 30°55'33.6"N 108°47'14.9"E 160 i 10°
105—108 30°55'29.7"N 108°47'17.2"E 170 i 15°
10 FWR 109—112 31°00'49.8 N” 109°24'13.2"E 152 T 10° g
113—116 31°00'53. 6"N 109°24'13.0"E 160 i 15°
117—120 31°00'57.3"N 109°24'13. 1"E 170 i 25°
11 W RATW 121—124 31°02'45.4"N 109°34'33. 6"F 150 T 5° [iip’
125—128 31°02'45.3"N 109°34'36. 7"F, 162 h 15°
129—132 31°02'45. 1"N 109°34'38.9"E 170 i 25°
12 JUSTIEEN 133—136 31°0332.0"N 109°54'51.2"E 148 T 10° e
137—140 31°03'28.4"N 109°54'51.5"E 158 i 15°
141—144 31°03'25.8"N 109°54'51.3"E 170 i 15°
13 HARE 145—148 31°01'58.7"N 110°18'03.6"E 148 T 10° Pifmde 54°
1149—152 31°01'54.3"N 110°18'07.4"E 160 h 25°
1153—156 31°01'51.9"N 110°18'10.2"E 172 *+ 30°
14 PITE 157—160 31°12'05.2"N 110°45'19.9"E 148 T 15° i3
161—164 31°12'05.2"N 110°45'22.7"E 160 1 25°
165—168 31°12'05. 1"N 110°45'24.9"E 170 I 30°
15 FRAELAEN  169—172 31°03'50. 6"N 110°40'47.6"E, 150 T 5° P fwTE 30°
173—176 31°03'50.9"N 110°40'48. 1"E 160 1 5°
177—180 31°03'51. 1"N 110°40'48. 4"E 172 * 10°
16 FRH B 2ZBE  181—184 30°51'55.4"N 110°55'12. 6"E 148 T 5° [iiif> 3
185—188 30°51'55.3"N 110°55'11.7"E 160 i 5°
189—192 30°51'55.4"N 110°55'11.2"E 170 i 5°
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ETHRIH T 7RI ) 1550 ST BEIT LB Hl B 0 RO P4 25 M, XEBORSE T IR A0, 364
BB SRR T AT
3 HRER
3.1 K T R IR O o S REPERA I 2 )y 25 4

3 2 T, R RIS DORTEI RS ZE R R 3 AMHEAR B (S 7, D) WLRAE b B35 IX, 25
B T Pielow BSIEEASHT J, FHSEERAET b E35, Pielou #7518 M F #5838 M T — 5 1932 s X1
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Table 2 Univariate Test Results of & diversity index

ZREEFE R E# P TR Mid. NS Down
Index of diversity TFHI{H Mean AR5 R CV TP Mean AR REL CV T Mean A R R CV
s 16.9£6.3a 0.374 14.1£5.6a,# 0.396 5.5£5.0b 0.902
H 2.574+0.349a 0.136 2.3860.415a 0.174 1.3120. 643D 0.490
D 0.9070.031a 0.034 0.885+0.054a 0.061 0.647+0. 180b 0.278
J 0.9320.016a 0.018 0.928+0.033ab 0.035 0.898+0.057h 0.064
E 0.862:0.039a 0.046 0.865+0.057a 0.065 0.8490.057a 0.067
PIE 1.465+0. 192 0.131 1.532+0.322b 0.210 2.467+1.211a 0.491

#, a, b fCEH Duncan ZEit4 475 1) & M2 57 (P<0.05)

3.2 =K R v DO RIS ML IX TR B B 22 REME LA
3.2.1 =oK% X R — M DR R AR B 22 FEPE Ak

M3 0T LA H AR ] s DA ) T4 ) 7 7 DX AL 4 Bl B AR FE BOAAT IO BI(E HL AL, P EI R T
0.05, AJ 1R L w9 7 DX R AR v DX, LA by R A i v DB R A 951X, e B AR B R e

R3 TEEBEELL SHERHILE

Table 3 The comparison of B diversity index in different altitude

B ZHEEIRER LERB| R Up to Mid. FHRE| B Mid to Down B X AT p {6
B diversity Paired-Samples T-test
index SEYIEH Mean AR RECV SE{E Mean AR CV P-{i P-value
Bw 2.361+0.536 0.227 2.358+0.460 0.195 0.582
Be 9.219+2.681 0.291 7.344+3.131 0.426 0.099
Br 15.800+4. 866 0.308 13.280+6. 885 0.518 0.195
Br 1.249+0.378 0.303 1.373+0.328 0.239 0.085

3.2.2 ZWRIKREIF v XA )l DCAH [R) K (AR B B 22 REPE LUK
I3 4 AT AEE R By i E m ST, =Wk J2E 1 v DX TR ML DX 8], A B 22 RE L S A v i 22 53 AN Ji
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Table 4 Univariate Test Results of 8 diversity index
L REVEREEL -3 up HER Mid. T Down

Index of diversity SEH{E Mean S RECV SFYIH Mean BRFECV SFXI{H Mean 5 RECV

By 2.373+0.336a,# 0.141 2.465+0.411a 0.167 1.562+0.595b 0.381"°

Be 11.800+3.516a 0.298 9.633+2.705a 0.281 3.400+2. 888b 0.849 "

Br 19.657+6.175a 0.314 16.340+4.945a 0.303 5.685+5.367b 0.944 "

Br# * 0.298+0.090b 0.303 0.389=+0. 140b 0.360 0.517+0.271a 0.525"

s i I b DX T 9 DCRE T POARL A R S PR, 8 B CV (A 157 5+ + By IS VSRR, L) By I bRHUE ; #, a, b A4 Duncan 483t
SATIE R PE 25 57 (P<0. 05)

3.3 =K v DO [R) TR R A 7 T 15 0 B B A A 4 2R

XA [ 3 DCHEA T DR T~ BRI, A5 BT AN TR B 0 A1 O RO A R, PR R AT AG 36, O R T STk Aok
T 70% ,PRAEEENA R AR B BRI 5, 42 IS — N 7130 RN AT HESIE I (& P 2 81 B
Pk ) | S BRAIE DR 15 23 B DX He e , b SR PR 745 23 R4 T STRR S A b

x5 BEFEIEEKKR
Table 5 The test of Factor Score Model

(A= VNS 6 E e KMO £ 55
Area Quantity of factors Comulative KMO-Test
B Up 6 71.49% 0.759
rhER Mid. 6 74.33% 0.779
T Down 4 89.37% pass

SSRT 7K P2 i DX AR R v 2 R T R 005 2 S B B — A 38, AN [R] B0 0k 18] A7 A — 2 O RAT 5 58 4
KF, 3 AT LR I AR R IE DB R T Lo R B LA, e 2 AL 5 ) 3= EAE I RE v, JL
b A R R AR B T SRR N 2R A LU A L R RS A T LR, s T AR
— TR AAL, BAEE SR EH AR AR D R PR SR A AT T A A A
s ICOUHE , di s T 7 ) SRR ke S R R RGeS, s BRI D R A U o 4
T AR EENE AL,

HIP 4 AT RUA L AR/ i DO, 22RO RE A v D 20 2 MR — /K A A — 1 R e g LA LA B
T R BOICRER , 2000 G 15— AEE R b R AL, A S AR RIS BEIL Y A T & H R
VS o R —ARAE A — 5 H A w i LUV () 00 2 el By BRI AR v 1B) 5 4 I 8, B9 2 5 SO R LB
£ HAE R A RS2 B RD , 7ERE VR T L3R T R

RIS nT AR AR/ T v DR &R, o TRk i s DE MRS IREE I 7 R i k2, 10 A AR 5 g de i, G
PITAR B BAUHE T TR 1K 61. 49% M R BV G B Y BIE R T A SRR (H3E g s R
AR,

4 SEiE
4.1 =WoKPEHE X YR 2 AL L

SRR AE =K TR X K1Y JKHEREE LIRS BRI R E 1 I8 XA AR 2 AL

a ZAEERRECT , YR 32 YRk 2RI Ao i B HL AR W2 SO B e R, Wik o) B —
TEFRBE b e T R R A P AR E M, P S BE R R A AV S E PR A B2, P O BRI A A v AR E PR
XL, 2 i A, R IRI AR A8 T LATE RS e 1 v P ARRLAD) 18] AR ELARA T O 28 AR LR Y
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Fig.3 The factor score of plant community structure in the upward area of WLFZ in TGR
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Fig.4 The factor score of plant community structure in the middle area of WLFZ in TGR
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Fig.5 The factor score of plant community structure in the downward area of WLFZ in TGR
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