5540 B 3 W) S &~ £ Eild Vol.40,No.3
2020 4F 2 A ACTA ECOLOGICA SINICA Feb.,2020

DOI: 10.5846/stxb201811032382

fTHEAE, R, Wi, 283, 40U, s HRAe, BAARIGHE, FRIbE . =K 2R 7 DX A 78 22 S MK M PRIE PP 9 43 A Jmy . A= 255491 ,2020,40(3) -
834-842.

He RT, Yang K, Zeng B, Li R, Niu H G, Shi S H, Ayi Q L, Su X L.Distribution pattern of vegetation in water-level fluctuation zone of the Three Gorges
Reservoir as affected by differential flooding regimes.Acta Ecologica Sinica,2020,40(3) :834-842.

ZIRKEHEREREEREKEREFNSHRE

&R M K, % KT, F 3%, FAN, LEBRE FMIRITW, HRE
IR X A A IR SR S LI T R T S XA A S S IR S SR T KA Rl eE s Be, EER 400715

FHE N TOKIEIEEET | & 10 25 St K S R TH 7 DR B A 4 5 J 119 S S PR 38, VR o J3E /K AR5 v /K 3 2 532 T e A 1)
T P IR B K A AT T R e S R A I L T, O T RS 2 S K R R = e K T T X AE A 1 K T T 57
81 OB IR TS RE s (REIRR R ) SRR AEVE 23 A 46 S5 A S ], et =0k 7K J2E L TR 9 XA [ 7 s 5 B 1 A K AL b AT T
¢, BT L (1) BRI TR DR A e e A A 41 b, HoR s NS S B8 B 4 B AR W R e YR AR Y R Y
He 3k 70.99% , it i 3 4 e S ROk 23 b, HoAR W 5 o 28.02% IR IR SE S AE D RUAEY) 14 B AR S HORE 1%,
TH VR X PN TG 1= T 7 55 3 4 RE ) LA D M0 431 5 (2) v i A1 3 40 8 1 R A0 A /K 98 P T 9 X X3 o A, VT g 2 5
A8 71 U WA R P o 5 4 R R I 9 DX DI 5 4 2 5 AR A1 5 4 e ) B W A T % DX O 2 A A 5 (3) TH TR XA
Bl A= Wy i S Bt e R 2 9 SR I s e g, RS 25 S M KO R X = I K R T 9 DX AEL R 43 A s IR T LA A TR
N 5 KR 5 0 A A% R B ST L AR R R K P T 7 X R B K R 5 E i (L B A 30

KGR : S WK R OLIE T4 DX 5 KT I3 5 RS 4 KM 32 5 LIRS 5 s IR A )

Distribution pattern of vegetation in water-level fluctuation zone of the Three

Gorges Reservoir as affected by differential flooding regimes
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Abstract; The different hydrological regimes caused by artificial reservoir construction is the main factor affecting the
patterns of community vegetation in the water-level fluctuation zone. The flooding stress in the high-intensity flooding area is
an important factor affecting vegetation, but species competition in the low intensity flooding area is a key stress factor
affecting vegetation. Plants growing under different flooding regimes in the typical water-level fluctuation zone of the Three
Gorges Reservoir were studied in order to explore the effect of plant flooding tolerance and optical resource competitiveness
(plant height) on vegetation distribution patterns. The results showed the following: (1) A total of 41 plants species were
distinguished and analyzed in the studied area, including 4 plants with high submergence tolerance and low
competitiveness, making up 70.99% of total biomass; 23 plants with low submergence tolerance and high competitiveness,
making up 28.02% of total biomass; 14 plants with low submergence tolerance and low competitiveness, making up less
than 1% total biomass; and no plants with high submergence tolerance and high competitiveness in the water-level
fluctuation zone; (2) The plants with high tolerance and low competitiveness dominated in the water-level fluctuation zone

with high flooding intensity, those with low tolerance and high competitiveness dominated in the water-level fluctuation zone
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with high competitive pressure, and plants with low tolerance and low competition were only sporadically distributed at the
shorelines; (3) The biomass pattern of vegetation along an inundation gradient showed a tendency to increase first and then
decrease. This study could help us understand the mechanisms of vegetation distribution patterns at the water-level
fluctuation zone of the Three Gorges Reservoir and provide basic knowledge on vegetation restoration and reconstruction in

this zone.

Key Words: Three Gorges Reservoir; water-level fluctuation zone; flooding stress; species competition; flooding

tolerance; optical resource competition; vegetation biomass
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B2 ZRkEHEXHARREMER

Fig.2 The location of study site in water-level fluctuation zone of the Three Gorges Reservoir

BRI ( Kruskal-Wallis H ¥:56) 5 8 SPSS 22.0 24754748 143 B LA S Origin 9.1 #AF22 A

F1 ZHKEHERARSEXENKERE KERHRHERH(2017—2018)
Table 1 Submergence depth, submergence duration and submergence recession duration with different elevation in water-level fluctuation zone

of the Three Gorges Reservoir from 2017 to 2018

o RO TR i FH Hh 55 KA
Elevation/m Maximum submergence depth/m Submergence duration/d Emergence recession duration/d

172 3 70 276

167 8 138 212

162 13 201 147

157 18 232 118

152 23 255 95

2 HR
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AT A A R BT XA A 14 B 34 J& 41 F (35 2) , HAR RAEL (Gramineae ) %) 12 il 25 7}
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Table 2 The plant species composition of the vegetation in the studied water-level fluctuation zone of the Three Gorges Reservoir

iRy Egi| L1 B F I AR
Functional group Species Family Genus Life form
o A S A e B ) Jit TR ML Hemarthria compressa RAE A MR EZ N wN
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R VAE =5 35 4 B8 1 YA 4 3 Artemisia argyi B6%} g ZARAE R
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JTHE®E Clinopodium polycephalum BIER KA E R PA VRN VN
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W Setaria viridis RAFL T RRR AR R
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TEAEE Artemisia annua oyt 1 —AE A A
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AT Mosla scabra JBIEF VEE = —AEA R
FRMEINE Polygonum lapathifolium LR} B35 —ARE R
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W Amaranthus tricolor ViR i — AR AR
JNEETE Conyza canadensis SR SN —AEA R
BFZR Eriochloa villosa ARAR HRIE — AR A
K E23E Polygonum longisetum s B4 — AR
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LT Perilla frutescens BILR PN — AR R
R AP 5 4 B8 ) RUAE ) K IRAE: Polygonum chinense SRl By PAVEN VN
Plants with low submergence tolerance and JEEE Arthraxon hispidus NN IEEE — AR RO
low competitiveness i }% Eclipta prostrata HE % iz )& — AR AR
JE3% Solanum nigrum piiga s hhE — AR AR
YET2L Alternanthera sessilis TR ETER EA: VN
2% Kalimeris indica g 2=y 20N VN
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I 2R Phyllanthus urinaria KBk I 2R JE — A A
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Fig.3 Biomass distribution patterns of different plant types along elevation gradient in water-level fluctuation zone of the Three

Gorges Reservoir
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7 FO R R R A BT B0/ A 152 m AR S 172 m i, A i (5 HE N 99.14% R &R 4.53% 5 /IR 1H 8 1w
SEARE I BURE Y AR 5 Loy 28.02% , FUAH A W it o EL A A v R 0 B TR B R A 152 m = R
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R3I ZHKEEERAREREYGKEEESENEYE

Table 3 Biomass of different plant types along inundation intensity gradient in the water-level fluctuation zone of the Three Gorges Reservoir

2 F/m i i VA 5 4 R 0 A ) AIRTiR ¥ 55 5 4 BB D RUAE ) AR AR 3 4 i 0 A )
o . Plants with high submergence Plants with low submergence Plants with low submergence
Elovat g g g g
evation tolerance and low competitiveness tolerance and high competitiveness tolerance and low competitiveness
152 771.36+54.12a(99.14% ) 7.52+5.58b(0.86% ) —
157 736.73+86.60a(90.31% ) 66.97+35.08h(8.21%) 12.08+6.61b(1.48%)
162 1203.21+221.60a(75.94% ) 372.88+162.27b(23.54%) 8.24+5.69b(0.52% )
167 395.68+87.65a(45.36% ) 472.22+127.54a(54.14%) 4.38+3.96b(0.50% )
172 17.24+4.07a(4.53% ) 352.60+124.59b(92.57%) 11.08+5.84a(2.91%)
BT Total 644.53+203.32(70.99% ) 254.44+91.43(28.02%) 8.95+1.73(0.99% )
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MO S 0 D D R BT 24 0 2 A T B DA 7 Rt 0 0B R 5 7 2600 1
DR TR A I ) T 2 A R 60 94 X D SRR 9 B 26 . 2 KA K
SO0 DSR2 B E R K G , 2 SRt BRI 200 4 D 9 A,
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