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Spatial distribution of plant communities composed of different life history species

in the water-level-fluctuating-zone of Three Gorges Reservoir

SU Qinqgin, YU Xingchi, QIN Hongling, XIE Jiaojiao, JING Shufang, LIN Feng, SU Xiaolei, AYI Qiaoli, ZENG Bo,
ZHANG Xiaoping *

Key Laboraiory of Eco-environments in Three Gorges Reservoir Region ( Minisiry of Education) , Chongqging Key Laboratory of Plant Ecology and Resources

Research in Three Gorges Reservoir Region, School of Life Sciences ,Southwest University, Chongging 400715, China

Abstract: In order to explore the spatial distribution pattern of vegetation, which is composed of different life-history
plants, along the river in the mainstream and bank elevation gradient at the water-level-fluctuating-zone of Three Gorges
Reservoir, we investigated the vegetation in water-level-fluctuating-zone of the mainstream of Three Gorges Reservoir from
August to September 2017. We found that (1) the plant species richness of vegetation in the Three Gorges Reservoir area
decreased with the decrease of the distance from the dam. (2) The response of vegetation coverage of different life history

species to water flooding gradient stress at water-level-fluctuating-zone of the Three Gorges Reservoir showed the opposite
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change rule: with the elevation increasing, the contribution of annual plants to the vegetation coverage gradually increased,
while the contribution of perennial plants to the vegetation coverage gradually decreased. However, the species coverage of
perennial plants was higher than that of annual plants in any elevation in water-level-fluctuating-zone of the Three Gorges
Reservoir. (3) Using TWINSPAN vegetation classification method, the vegetation in water-level-fluctuating-zone of the
Three Gorges Reservoir can be divided into 25 groups, in which the dominant plant communities are Ass. Xanthiumstbiricum
+Cynodon dactylon (including 213 samples) , Ass. Cynodon dactylon (including 213 samples) , Ass. Cynodon dactylon+
Cyperus rotundus (including 55 samples) , Ass. Cynodon dactylon+ Polygonum lapathifolium (including 40 samples) , Ass.
Xanthiumsibiricum +Ageratum conyzoides (including 38 samples). The community characteristics showed obvious adaptation

to the fluctuation of water level of the Three Gorges Reservoir and ecological niche differences.

Key Words: Three Gorges Reservoir area; water level fluctuation zone; plant community ; different life history Vegetation;

spatial distribution
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Table 1 The location and environmental characteristics of study sites
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Fig.2 Species richness of vegetation in the water-level-fluctuating-zone of TGR along the mainstream and the altitude of the reservoir
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Table 2 The main plant dominant plant species of vegetation in the water-level-fluctuating-zone of TGR

27 W4 HEH/ % R
Aliitude/m Species Importancet value Life form

172 G H: Xanthiumsibiricum 13.1 R4 AE R A
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YR Setaria viridis 8.0 R — A AR
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TR ZE Polygonum lapathifolium 5.9 R—AFAERA
FWF Cyperus rotundus 5.8 ZHERIAR
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Fig.4 Classification of vegetation at water-level-fluctuating-zone of the Three Gorges Reservoir by TWINSPAN
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B3R : SUROKEE i iE & X AE # A TWINSPAN 53 KR

I FHAR T FREVE (Ass. Saccharum spontaneum) , 45 (539 ,541) PIANEETT  SEX TR 7.5%;

1L A8+ /N T BEREPS (Ass. Echinochloa crusgalli+Conyza canadensis) 35 4 AMET7 (31,56,217.221) , P 25 27.5% , /)
FIF S 355 20% , f1AE R0 AT 42 i 2 ( Eleusine indica) (BRI 345

I & B3 F 5 R (Ass. Alternanthera philoxeroides) , 3% 3 /MFE 77 (280,283,292 , #FA T35 13.3% ;

I 2% ft R I RETR (Ass. Kalimeris indica +Setaria viridis) ,B3HRETT (222 225) , 522 565 B 45% M) R 25 5 30% ;
TEACE +BETE (Ass. Artemisia annua+ Echinochloa crusgalli) , 3% 7 ET7 (140,142 216 218 219,223 224) , ¥ AL E 1Y
W 34.3% B 37% , AR /N B R R

VLB AL +/N T B+ 50 FE SRR (Ass. Artemisia annua+Conyza Canadensis+ Setaria viridis ) 3% 4 275 (137,139 141 ,220)
B W 43.8% /N RO YRR 129% SRR 14.5%

VI E A+ /N [ SRR (Ass. Xanthiumsibiricum+ Conyza Canadensis) ,1 NREDT , BEIT 45 135, G H- B 5% , /NN 3%
B 10%;

VI 85 468 + 00 AR + 40 EE BERETR (Ass. Artemisia annua+Cynodon dactylon+ Setaria viridis) ,E34E (203 213 407 .408) ¥EJ7 , t54F
I 60% , TR BE 56.3% M R S5 27.5%

IX .0 A MR+ 4 R B +/N AT 35 ( Ass. Cynodon, dactylon+ Setaria viridis+ Conyza canadensis) , 331 1 AT BEJ5 i 5l 211, %)
TSN 45% FIRBTE 30% , /NI HE 35 BE R 10%

X B H-+M B HEEE (Ass. Xanthiumsibiricum+ Setaria viridis) , 3438 24 ABEJT (57.,134,136,151 154,340,347 384 409—
412 418—428 611) IZFEVA A IERINECUT I 7% X P A TEVE A5 35 1 66.8% M FE HE 35 1 44.3% AF/E A B AL  RA B B
{8 7 4%

XI. 8 g+ 4 F& iR V% ( Ass. Eclipta prostrate+Setaria viridis) , f5#E )7 (575.576) , 8 355 12.5% , B R 35 15%

XU %0 43 + 20 FR BEREVR (Ass. Cynodon dactylon+ Setaria viridis ) 3 30 MEETT (147,152,209 .210.,214 321,323 328 341,343,
351.355.388.526 527,540,548 549 551 .577 .578.580— 583.587—590.605) , 1 A MR 5= & 55.4% , MR B 5 23% , L EFA
iy FEA ] PRS2

XIL Ao MR AAH IR (Ass. Cynodon dactylon) 45 137 A~FEJ7 (99,100,103 105 —107,109,157 —160,162— 168,170,
172.,173.180.,181 187,192 193,206,208 , 215 ,226—248 254 255 270,271,295 297 . 299—301 , 303—319 , 354—357 ,359 370,
372.373.380.382,396—399 403 ,429—432 435 436 442—445 460 485 487 489 490 495 496 508—510.512 513 515 524
545—547 550,552 555,595 .601.606) , 43R T2 152 S, M T RT3 36 % 86.9%
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XIV ) AR+ 75 i 7 BE TS (Ass. Cynodon dactylon+Cyperus rotundus) ,55 NFEJT (150,353 ,361—364 . 366—369 371 ,374—
379 381 .,400—402 404 433 434 437—440 497—503 505,553 ,556—561 ,564—572 584 586.592) , T/ A 7 N i I v X A%
R, AR 3 R 76% , B P8 35.6% fHAERA B B RE TR,

XV . EHA+FMFHEYE (Ass. Xanthiumsibiricum+ Cyperus rotundus ) , 3531 4 T (155,156,562 .563 ) , & L 35 ¥ 25% ,
FFIEEE 47.5% , PEAF M A MR R,

XVIJ F H3+ Y% (Ass. Cynodon dactylon+Echinochloa crusgalli) , 3317 FEJ (18,23 .29 .60 ,207 212,263 ) , Ji 2 AR 44
B 70% VY86 25% LR R ST AT RS,

XVILJi 4R+ [ 9% ( Ass. Cynodon dactylon+Eclipta prostrata) £34% 6 M7 (26.,30.62 253,256 .268) , %4 £ 2 /3 4i T
PR RIS (75 X 152 SRR T P AR T34 32 8 90% , B8 T3 35 B 17% , FEAFE Z5 B0 5 ( Salvia plebeia) (R HEAE

XVIL 5 AR + FR B I SR 9% (Ass. Cynodon dactylon+Polygonum lapathifolium) , 353 40 AMFEJF (1.2.4.5.7.8.10,12 .17 .24,
28.95.101.102.104.108 110, 114— 116,169 171 ,175—179 ,260—296 298 302 360 365,504 506,507 .525 534 535 .591) , ¥ F*
MW 92.5% , FREIN-BEAY 25 1 37.5% , (LA T R T ( Celosia argentea) 5 RT3 W H I F¥ ( Digitaria sanguinalis)

XIX. ) 5 R+ R I 22+ 3% 75 (Ass. Cynodon dactylon+Polygonum lapathifolium+Alternanthera sessilis) , f55%EJ (11,1415,
16,1920 .27 174 281 514 554) i A M VY35 B 35.29% | BRI I3 249 35 i g 32.8% ; PR Rl Bl a3 ss:,

XX G B+ FHEBEE (Ass. Xanthiumsibiricum+Cynodon dactylon) ,213 MFEJT (3.6, 9, 13,21 .22, 25 33—35.55.58.59 .61 ,
74 77.78 80,85 111 112 113 117 . 118—133 138, 143—146 . 148 149 . 153,161, 182.00—186 . 188—191 , 194—202 204 . 205 ,
249252 257—259 261,262, 264—267 269 282 286 . 288—290 293 . 294 320,322 ,324—327 329—339 342 345 346 348—
350,352,358 383 .385—395 405 406 413—417 441, 446—459 461— 479 481—484 486 488 491—494 516—523 .528—533,
536—538 .542—544 573 574,579 585 593 594 . 596—600 ,602— 604 607 .609 .610) , T H -1 25 i 54.5% , J) F AR 75 FF 85.3% ,
AR IR R R B8 5

XX1 . B H+ZEF B (Ass. Xanthiumsibiricum +Ageratum conyzoides) ,3t11 38 /MEJ7 (32.36—50,52—54 .63—73.75.76 .
79.81—84 .480) , EE 4y i TIEBRIHIE XY 162 &2, G H- I 5 E 84.9% , FEHHI T334 27.8% , fEAF A RAL T /A
W,

XXI . & H-+43 %5 (Ass. Xanthiumsibiricum+Mosla scabra) (45 3 ANFEJ (274,275 .276) K7 , B HAE Y W 15% , A5
B 100% ;

XX . A7 35 + IR B (Ass. Mosla scabra+Bidens tripartite) , 25 4 ™REJT (272,273 277 278) FE T , A1 357 8 & 96.3% , JRAT &
I 25% ARERCH G HE

XXIV. & H+ 3 523 55 (Ass. Xanthiumsibiricum~+Alternanthera philoxeroides) , % 4 MFETJT (279 285 287 .291) , 45 H-35 JiF 33.
8% , B ST HEE 11.3%,

XXV & H+3 53 75 (Ass. Xanthiumsibiricum+Alternanthera philoxeroides) , & 1 MFEJT (284) , HH- 35 40% ,
I 20%,

Tig

BT
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