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Abstract: The composition and distribution characteristics of vegetation play a vital role in the development and stability of

the sandbars. Operation of the Three Gorges Reservoir has changed the hydrological and sediment transport regimes in the
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downstream of the dam, causing a significant gradient on the sandbar habitats along the flooding durations. To clarify the
composition, distribution, and structural characteristics of vegetation in the sandbar is fundamental for understanding the
roles of vegetation in stabilizing the sandbar. In addition, they provide key information to clarify the relationship between the
Three Gorges Project and the ecological and environmental problems in the middle and lower reaches. In this study, we
selected the first sandbar, the Taipingkou Middle bar in the upper Jingjiang river section, and used the equidistant
systematic sampling plots to investigate the vegetation composition and distribution characteristics. Based on the elevation
information of plots and the water level data over the years, we set the plots at 5 flooding gradients levels by the flooding
days in a flooding cycle: 20—40 d, 40—60 d, 60—80 d, 80—100 d, and over 100 d. Statistical methods, such as
importance value, species diversity index, functional diversity index and functional traits analysis, were used to analyze the
species composition, diversity and functional traits of communities under different flooding duration days. The results showed
that the vegetation composition was dominated by herbaceous plants, and the small shrubs Salix triandroides were sparsely
distributed. A total of 39 species, belonging to 21 families and 39 genera, were recorded and the main dominant families
were Poaceae and Compositae. The species composition of habitats under intermediate level (20—40 d) and maximum
flooding intensity ( 100 + d) condition is significantly different with that found in other flooded gradients. Under the
intermediate flooding intensity, Hemarthria sibirica and Equisetum ramosissimum are the main dominant species, and
Phalaris arundinacea is the main dominant species under the maximum flooding intensity. Along the flooding gradient,
species diversity is significantly varied. Species richness is low in both intermediate and maximum flooding intensity
habitats, but the highest species diversity in the intermediate flooding condition habitats and the lowest in the maximum
strong flooding intensity habitats. Basically, the trend of functional diversity index keeps same with biodiversity index, while
the functional diversity index under maximum flooding conditions is not representative. As increasing of intensity of flooding
stress, the vegetation tends to show the functional traits with flowering and fruit stage under the outcrop stage, while plant
height reduction, fibrous root system and vegetative reproduction also show difference. The community structure and the
functional traits of the sandbar plants showed obvious gradient change with the flooding gradient. The results show that the
gradient change of flooding duration is an important driver shaping sandbar plant community, and provides an important
basis for further research on the dynamic succession of sandbar plant community and vegetation succession mechanism of

sandbar, and clarifying the ecological environment changes under the influence of dams.

Key Words: flooding stress; importance value; species diversity; functional diversity; functional traits; middle bar
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Fig.1 Schematic diagram of Taipingkou Central bar
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Table 1 Plant functional traits

THRERHIE eyt L FR i
Functional trait Type Unit/ class Standard
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B=“TAEAAEY)”
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Life histo XA AB.C.D D= — 4 S A
v —AEAE BB A
— AR
—ZE AR
i o 1= A
ZonRIA 1 ;
Life form JLAEE 0, 0=“WEA"
iy S o = A I A R
Florescence R ’ 0="“TE 5 IR E A REAR”
A S 1= R 5 I RS S
S VTRILES 0,1 w A e (1T
Fruit period 0="J 5 g W H A AR
o —CHAHER”
s — e 0.1 1= SRR
Root type T ’ 0=“ZIMRR"
SR B vei 5 01 1="E s REAm
Clonal plant Binary variable ’ 0="“TalEkiy)”
F2 KEOCMEEYEENMFAR
Table 2 Species composition of plant community in the Taipingkou Central Bar
TK o Flooding duration/Days
Wk # TR B I
Species Families Genera 20—40 d 40—60 d 60—80 d 80—100 d 100+ d
I Iv I I Iy
R S ARt 4:%@%_”% 0.321017 0.318934 0.189996 0.208613 0.032865
Hemarthria sibirica Poaceae Hemarthria
" W - . XMﬂ jﬁﬁ?ﬁi}%‘ 0.228266 0.079719 0.013397 —® 0.048979
Equisetum ramosissimum Equisetaceae Equisetum
. . . AR H%E4 0.178318 0.040994 0.11394 0.020235 —
Phragmites australis Poaceae Phragmites
Rk RAR WFRR 0.063527 0.114914 0.17534 — 0.28617
Cynodon dactylon Poaceae Cynodon
SE/TISA o 7 9
ﬁﬁ . # %ﬂ & 0.043319 0.029146 0.017123 0.02902 0.106081
Vicia sepium Fabaceae Vicia
i .. . o . AR .. 0.039795 0.037157 0.062226 0.063641 0.131866
Artemisia selengensis Compositae Artemisia
e . ﬂiz{&ﬂ HIER 0.032996 0.010233 0.030746 0.020836 —
Saccharum arundinaceum Gramineae Saccharum
£ .. . o . R .. 0.028017 — — — —
Artemisia argyi Compositae Artemisia
o s gR e
# E,ﬁ . 2t H TEE 0.017549 0.014888 0.006257 — 0.02763
Medicago sativa Fabaceae Medicago
HRETR O TR
0.016566 0.019031 — 0.04255 —
Alternanthera philoxeroides Amaranthaceae Alternanthera
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JKH#ESEE Flooding duration/Days
Prfh s px B I
Species Families Genera 20—40d 40—60 d 60—80d 80—100 d 100+d
D Iv 1] Iv Iv
I e i
Hnt s e o o B - - B
Aster subulatus Asteraceae Aster
i S E‘ﬁ/ﬂ 7R 0.014744 0.012987 0.011642 0.014168 0.026277
Leonurus japonicus Labiatae Leonurus
TNC) B B2,
RIS SRR KR _ 0.023198 0.005819 0.027169 -
Sedum emarginatum Crassulaceae Sedum
b A ue
AR At AR - 0.001833 — — —
Melilotus officinalis Fabaceae Melilotus
JN=FH Pt e
— 0.015881 — — —
Salix triandroides Salicaceae Salix
#* AAR I8
Miscanthus sacchariflorus Gramineae Miscanthus o 0.071865 0.013126 o o
HE PR HER
— 0.004343 — 0.014384 —
Hedyotis auricularia Rubiaceae Hedyotis
) TN ;
B . . AFFE %%E . 0.004165 B B _
Stellaria media Caryophyllaceae Stellaria
TUPA R (L
Kﬁ#ﬁm . ‘ £ ﬂ l}ﬁﬂﬁmﬁ o 0.007465 o o o
Trigonotis peduncularis Boraginaceae Trigonotis
e y "
e AR e — 0.00304  0.008907 — —
Setaria viridis Poaceae Setaria
s ZAER FESE
R Frier KR — 0.005496 - - —
Rorippa indica Brassicaceae Rorippa
AR AAF x % ) — 0.009472 — — —
Poaceae Poaceae
K R i Ji
W FAH W )8 — 0004209 - - -
Eragrostis pilosa Poaceae Eragrostis
s T s
S e AR — 0.003661 — — -
Artemisia annua Asteraceae Artemisia
IRFUE R ;/; y DA Zj
RERUERZ i i — 0007926 0006601 001432 —
Crepidiastrum sonchifolium Asteraceae Crepidiastrum
T i R T 5
o L e . R . Jﬁ):; . — — — 0.014389 —
Pteridium aquilinum var. latiusculum Dennstaedtiaceae Preridium
iRl
o LR BRE — 0.007433 — — —
Chenopodium album Amaranthaceae Chenopodium
fith S fith
i Lo B — 0.001852 - - -
Eclipta prostrata Asteraceae Eclipta
E =a) ;/z ) e
R i i — — 0006833 = —
Polygonum criopolitanum Polygonaceae Polygonum
A o R o
L3R iRt SR . 0.00183 0008048 . B
Portulaca oleracea Portulacaceae Portulaca
IR il R B . B B B
Pseudognaphalium affine Asteraceae Pseudognaphalium ’
AR RARE 518
Eleusine indica Poaceae Eleusine 0.006444 0.006192
o y Y5
w5 | iR BEIR B . B B B
Adenophora stricta Campanulaceae Adenophora
= OTGR T
e IR il - 0.001829 — - —
Glehnia littoralis Umbelliferae Glehnia
i i R T,
BRAE AR BRER — 0.001841 - 0.018292 -
Mazus pumilus Mazaceae Mazus
7 PR PR o 0.001925 . . o
Cyperus rotundus Cyperaceae Cyperus
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JKH#ESEE Flooding duration/Days

Y4 5% # &
Species Families Genera 20—40d 40—60 d 60—80 d 80—100 d 100+ d

D Iv 1] Iv Iv
AN Ly g — 0.009658 0.025287 0.015356 —
Erigeron canadensis Asteraceae Erigeron ’ ' '
L RAF AR

— .12001 .29852 .48292 .340132

Phalaris arundinacea Poaceae Phalaris 0.120018 02985 0482927 0.34013
9 T At [y o 0.003672 - 0.014101 B
Oxalis corniculata Oxalidaceae Oxalis ’ '
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FIAEYY | HLULRE R S ARAVE RS, Rl B 22 1Y J2 /K T 55 B R 40—60 d Al A 35, A A & B 4L 39
PR BT 35 RSBl A MERERIRE AL ZKMESR Bl 80—100 d .60—80 d Fl 20—40 d 1A= B5 Py Fil
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60—80 d By A= 55 T 1A H IR 5 7K V8 54 B % 55 Y 20—40 d A= 85 AHALR T 40—60 d BB R T A A2 W Rh Ak 3,
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E = b S E
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JK ¥ A] Flooding duration/d
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Fig.3 Species diversity of different flood duration in Taipingkou Central Bar
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Simpson FRECEA AH L) #a e, Bl 25 7K 5 B A B4, e 2218 T K% 5 2RI B K, Shannon-Weiner 8 %l
Simpson $§5U7E/K W3 B R 20—40 d Fl 40—60 d B i 35 8 T HAh A= 55, HAE 20—40 d W g, K 3 3 ok
100+ d W} IR TR M s EE/NT 100 KRAVAESS . Pph 5] B Ae KW iR B0 100+ d I3k 31 5 K 7E7K
55 SN 40—60 d B R/,
2.3 ANFEDKERLE T R4 SRR

PERMANOVA k3045 R W7 AR ACHAS BE S AP YR A 222 5 R T mmi b (R 3) .
it Simper S5 AR BRI T HEVR (A8 S A R Al P AR B i 2 4 RURE Z A A HE Iy 2 [R) Jié 7 201 1) 2 5
&l 4(Stress=0.22) T~

NMDS HEFELBoR , K #ESREE N 100+ d F120—40 d 5 HAK # R BCT (R Al vl se 2L A W3
5 B PR RS R RS 2 KSR IE 100+ d 55 20—40 d A7 B PE2E S HLW TR S5 R AR HE A
BT 84.3% HIRETEAS S KIEIRIE N 100+ d 5 40—60 d A5 B ML T A His FEE 3k M AR Ui 4 ot
HR T 70.5% I BEVE S S K VE TR E O 100+ d 5 60—80 d A7 B3 M2 5 BERE 235 AR M 0 2F MR DU Rh At )
TURR T 79.4% W REVE 78 S s AKHE S EE Ol 20—40 d 5 40—60 d A W& M2 R W5 23 A e = Mo ot
Bk T 52.1% MBS AR S K HE SRl 20—40 d 55 60—80 d A & P22, 140 35BS =R sTmk T
57.8%MIRFIE L5

Bl
-
il

%3 PERMANOVA MA@ AL KRB ZFHERRE R
Table 3 Test table of PERMANOVA and comparison significant difference

T 95 X} 52 Test object F R? P R 454 52 Test object F R? P

4K BE Whole habitats 3.484 0.218 0.001 100+ dx60—80 d 5.093 0.211 0.001
100+ dx20—40 d 7.477 0.428 0.006 || 20—40 dx40—60 d 4,061 0.131 0.002
100+ dx40—60 d 7.025 0.185 0.001 || 20—40 dx60—80 d 3.670 0.197 0.002

2.4 FHYEETE ThBEARE XS AN ] 7K 8 5 B (14 1)
AR ZHE SR BE T B AE W B 7 D) R 22 A6 P AR (5]
5. JKWESREE 100+ d 1Y 8 MEWHE , A 7 WA 2 A
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