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1.1 HETER

T X (30°24'25" ~31°14'58"N, 107°52/22" ~
108°53"25"E ) {vi T Hli A U )1 4 b AR 2% . — 0ok 2 [X i
Moo DA=URIFEDX 1 2 2000 207 MY o 245 SR,
DIHIAZ A H -39 i 1) 80% i it ( S5 — ey
VB BT 4% W e AR 2R A S R RS
LOKALFR” ) TEINR] 145 m = FE I WK T R, 301
B 175 m s MR R R BB, 058 =i e X
T 95 17 T R Ry 29. 36 km® |y = gk 2 X 7K
(302.02 km®) 19 9. 72% o &35 B K 4%, WX (/)
T 15°) (RZRBLIX (15° ~25°) FBEY X (KT 25°)
(3 % 4t T B4 i R 150 02 km® (51, 16%) ,
7.52 km?(25.61% ) fi16.82 km? (23.23% ) ;4% &5 2
R4y, B F 145 ~155 m 155 ~ 165 m 165 ~ 175 m Ef
T T A4 B K 8. 38 km? (28.54% ) 9. 96 km?
(33.92% ) 11.02 km*(37.53% ) . K FAHIFT 175 m
i R AR D T N T VR R R K R
378.60 km, (i 314 75 45 24 J& K (5 777. 50 km) [
6.55% .

T3 DX @ W A ZE R X, A B R Z K
FKRT AR IR o AP 18 1°C, 1 H i,
SRR 6.7°C 7 A A8 H i, TR 28.5°C
(FEPT TN X e E 8 RIF & X i 7 5 i B 25 0
£5.2001) , FE7KEEH 1000 ~1 300 mm, £Ei17E S -
9 1,4 HAERE KR 70% . H B W/ TCREBK,
AESEH H BRI H 924 b
1.2 #HRRESHH

TH I ISR 2R, B AT 3 K 208 71 R 43k
T T A A SO VR A, ORI B o ek
G RIBESE ST, Sy 17 o 8 e A M R A5 45 Ry 4 1
iS5 TS T T AR S AR, T 2015 4R
8 H17 H&E 9 H 2 H (Va4 A H) = ek 3T K o7
145.7 ~152. 6 m), ZE KL T X & T A&
( 30°37'35.23"N, 108°16'46.37"E ). & [
( 30°36'44.42"N, 108°20'50.01"E ). Kk Ji
( 30°53'14.65"N, 108°29'59.85"E ). — #f
( 30°49'23.95"N, 108°24'26.09"E ). ¥ H
(30°42'30.20"N,108°25'20. 03"E ) 431 5 ~FE i ; 78
Xow o E T O ¥ ( 30°36'02.63"N,
108°17'51.01"E ), % & ( 30°49'40.44"N,
108°20'59.19"E ). # A1  ( 30°55'19.14"N,
108°36'14.93"E) $31 3 ML (I 1) o 7ERAHE

MV TE T T3 (= R 145 ~ 155 m) (R (156 ~
165 m) Fll E#R (166 ~ 175 m) , % & 10 m x 30 m £f
WORNHEFANRE 41 mx 1 m BFEJ7, [HEE
10 m, B0 5 A J7 oA 3 oA 0 110 v 3 o B 9K
JEWCE b ER A, M E A Y. [RIER 2 ) RE
JEEASCIN 5 BANRE T 3B B3 BE R 43k 6 A5 4%,
I (NT5°) (B (6° ~15°) BH(16° ~25°) |
BEYE (26° ~ 35°) 23 (35° ~45°) (R d (KT
45°) . AitiE4 8 M FEHL 24 MR 96 T .

AN A AN RE E AN, VEPRAS , 25 DR
R AN TAESE R 5 = N e, K 2 a1tk
(2005) T4 EHR I =AY R4 |, G it
R ENG B, PRI E R T N T AR
BT N T3 B ARG 3 3R 2 R
(0 ~20 cm) RGN —DHRERAS D42, B4
FEAE 1A TSRS, Bt 24 A A SIS 1
B pH AHLBT(SOM) 2R (TN) ARA(AN) (&
W (TP) A& (AP) (8- H.,2005)
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Fig.1 Location of sampling sites in the water level

fluctuation zone of the Wanzhou region
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H 2 (H (Importance value,1V) iy Crutis I McIn-
tosh (1951) I 75 BRARRE v I 1 S 4 th , P 58 B A Al
YrE s 2R AT (Li et al, 2012 ; Zhang et al,
2012) .

HEE = CREX L + AHXS & ) /2

XS = (FE—H Y Rl Y 55 B/ R J7 N T
FEIRI Y 55 HEZ F1) x 100%

XS = (FE—H W Fh i i B/ RE T N T
TR Y 3 BE 2 ) x 100%

B Y, =P xf,

Shannon-Wiener ZFEEF8%. H'= - ii P, In P,

Pielou ¥4 J548%: E= H/In S

AP = N/N; N, s B 206 N A
T35 WA W) Rh B SR 05 S AR DT IN IR ER
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FIF SPSS 18. 0 AYAE = 5046 56 b #9 Kruskal-
Wallis H Jy k6 96 i P 22 8] FH3E B 55 90 =22 [A) A )
H SRR RO 25 R A A 2
# 1 ] Dunnet C 3% 17 2 8 L EL, W35 /K P B
0.05( Far%,2011; FpFE,2012) , 1 Origin-
Pro 9.0 Fffdil 151

FI ] Canoco 4. 5 A, 75 24 /MFEAF R T 2H
TR b, e b A7 BB s I o B (DCA) | 533
T30 B (RDA) BLSLE XS 34 (CCA) o i T
WA YR R pH AL (OM) (A3
A CAN) AR (AP) VB[] 1Y 2 WA —FF, 5
BN BR85S AT I AR e 4k (Leps & Smilauer,
2003 ; Gazer,2011) , $hA7 RDA jF 0, 4% 2 3l i
e AT AR R P R g, a3 BRSY i ( Marginal
effects ) F-AF{H 1 25145 i) ( Conditional effects ) 4R HF
(B E B AL 1 WA ) 200 ( Gazer ,2011)

TH 36 17 AL ) B 7 R AR S b 3 A R AR 4 18 P
24 DMFEF BT SAR  THYE T T R (R 145 ~
155 m) (FF#B(156 ~165 m) Ffl_E# (166 ~175 m)
Y5 TR AR AR YA (E ph ] — e AR DX A 8 AT Y
it BAst .

2 ZREHW
2.1 HEEYBEEAR

TEJTINIE AT 8 A ufi i, T A B 4R A6 ) 22
BFAT J&m S1RD, A ARATEL O B, 2581 7 B, 2R
WEFL A4 T, MYREK A AR ARG Yy L Hoh
— AR RO 30 i, o5 S8. 8% s ZARA FHAKEY)
145, 527.5% . 1 HERE 170 ~175 m XEE
O A A IR (Salixc babylonica) , P BT, —HF
BT A8 AR A BE AN 170 ~ 175 m XA 180 Y
H 1112 (Ascendens mucronatum) N T HK,

R REANTE] T 7l A AR T R DL AR 2
HRE 145 ~ 155 m XIS 8 AR, 0 AR ( Cyn-
odon dactylon ) F1 )63k 8 ( Echinochloa crusgalli var.
mitis ) F G I W S, AR T SRR R B IR
HIR MWL ( Eclipta prostrata) (4 ~) F7K 32 ( Polyg-
onum hydropiper) (3 1) o EEE 156 ~ 165 m X I8, 11
FRAECK BB B, 43 3I7E 6 A~F1 S A4
FEA v o 0 3, Ul 8 i A s B ((Xanthium
sibiricum) Y HE 4 PR F 54, 166 ~ 175 m [X
15, B 4T ( Bidens pilosa ) #140) B BL ( Setaria viridis )
L YR TR 6 MRET T B UL # R, Hak
T HR K KA A (Alternanthera philoxeroides ) |

1E S MR PRI RI (R 1) .
®1 HESTAESEXBMREM(RLEE)
Tab.1 Dominant species ( dominance) of the plant
community at different elevations of the

water level fluctuation zone

w5 2 J Fl/m

Fe 145 ~ 155 156 ~ 165 166 ~ 175
FAAR(0.21)
FRE5(0.20)
L TRk 0.53) e (0.06)

wEE E(0.12) )
HE(0.03) F1(0.13) 7KZ£(0.05)
T 7KAEA=(0.03)
/NK3E(0.03)
T 242 (0.36) JEFE(0.19)
T EE(0.18) KA (0.16)
. BIE3£(0.08)  k3E(0.07)
s T 4R (0.70) 0 (0.07) A (0.06)
JLEEE(0.06) FF R (0.05)
F1(0.04) FLARIA(0.03)

T HR(0.37)
F1(0.45) K (0.23) T RE(0.47)
lean| T AR (0.32) F(0.21) T ZFAR(0.18)
JLETEE(0.07) JKAEE(0.05) K44 (0.07)
©H(0.02)

T2 AR (0.38) T R%(0.23)
zéiﬁé?oﬁ% R(0.18)  E(0.17)
- o1 (0 i7) (0. 08) JNKIE(0.09)
» ;31(0 (‘)6) F1(0.04) JKZ(0.07)
£5J¥(6 05) JKE(0.04) BEFEE(0.07)
B JEFE(0.03) TEAEHE (0.05)
SEHE(0.19)
T A #R(0.47) T AR (0.56) AR (0.17)
— 15 87 (0.16) % (0.12) HyEE ¥ (0.08)
- FL(0.07) F1(0.08) HH(0.07)
EH(0.03) £1(0.03) f#fi7 (0.03)
K44 (0.03)
R (0.30) K (0.11)
fe A7 (0.12) FE3(0.11)
vg sy WEEQO.09) 0.0
- 7k£¢(6 04) HLEFH(0.06) 7KAEA=(0.07)
o EH(0.05) ) (0.07)
#i3(0.03) f#fi% (0.06)
F1(0.41) T f5(0.29) % (0.30)
JEFE(0.09) “H(0.12) wH(0.17)
K 7KZ(0.07) Ef7(0.08) FREE(0.12)
T 4R (0.06) TR (0.06) 7K (0.05)
A% (0.05) 3 (0.06) (0.04)
kit (0.02) 7K#(0.03) HEFH(0.03)
T 4R (0.53) - wH(0.40)
BH(0.05) zﬁﬁﬁ(o.so) FREH(0.21)

A PR (0.09) -
H(0.04) KAEZE (0.04) AR (0.12)
& f7 (0.02) ’ HLEFH(0.06)

2.2 BEEARSEXIBEYE KIS

TN VA A R T SR A R RO (i
WK (92 042.8 £889.9) o/m* (95.5 £25.2)% .
(54.1+25.8) em (4.7 £2.0) 4,

EE 156 ~ 165 m [X 35 AH 4 ff 55 Y9 fe =,
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(2199.1+863.9) ¢/m’, FHHE 166 ~ 175 m [X s #
Py bt A (A, A (1821.8 £981.9) g/m* fHi 2
ZI ST E (K 2-A) , & 166 ~ 175 m X 5§
S EE YA f I, R (86. 1 £26.5)% ik T 145 ~
155 m X35 (&l 2-B) ; #5400 5 B R A BSOS (B e K
SRR (64.5 £27.4) em (5.4 +1.8) 4, @& F
145 ~155 m X3, (HERABE(E 2-C,D), =
156 ~ 165 m DX Il 4 (e B W) Rl A8 5 B S E A
THE 2 AR (A,

TH 7% AP RE T Shannon-Wiener Z2FE: 48 ZUFI
Pielou 47 B 48 50 (B 4 51 F (1.72 £ 0.37) Fil
(0.79 £0.08), EFE 166 ~ 175 m X $] Shannon-
Wiener Fll Pielou 38 50 9 Y {H & &, 23 31 M (2. 00 +
0.30) f1(0.85 £0.06) , it & & T 145 ~ 155 m
X (& 3-A,B) .
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Fig.2 Changes in fresh weight, total coverage, height and species number of plants with increasing elevation

3.0
i (A)
=24 b
ﬂ&g a ab T
g518 T T L
w5 T 1
&g 1.2 |
g
= 0.6 |-
o]
0
145-155 156-165 166-175
= F/m
Elevation

1.0 b
5 (B) ab T
&2 0.8 a I L
gn .8 I
S o6k
g
m 0
T 504
Sz
L9
~.202F
[y
0
145-155 156-165 166-175
= /m
Elevation

T NG 7RO 0.05 KT 2555
3 AMESHUEENERRERN

Note: Different letters indicate significant difference at P <0.05.

Fig.3 Changes in the biodiversity index of the plant community with increasing elevation
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Fig.4 Changes in fresh weight, total coverage, height and species number of plants with increasing slope
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Tab. 2

Difference in vegetation characteristics between left bank and right bank of Yangtze River

i ivd R/ » LN Shannon-Wiener Pielou
I Inl , i/ em , " .
g m™? % 1 ZREVEFREL 5] AR AL
IR 2292.1 +967.1 94.23 £27.59 62.71 £30.29 4.65+1.78 1.75 £0.44 0.80 £0.10
oy 1793.6 +733.8 96.94 £22.79 45.30 £16.45 4.74 £2.29 1.69 £10.30 0.78 £0.06

2.4 HEWLIEEAERS N

ﬁﬂlfﬁ‘gﬁ?j:tﬁﬁﬁ\pH\ﬁm}ﬁ\éﬁﬂﬁﬁl
R A B (1,34 £0.09) g/em’
(7.60 + 0.47) . (6.02 +2.94) g/kg. (1.21
0.16) g/kg. (53.42 + 9.67) mg/kg. (0.42 +
0.14) g/kg.(6.55 +2.82) mg/kg (3 3). B+ 1%
pH A REI, HIER T AU SBRA SO %
B2y R N s R IV Qe e 82 LA 7 = i RV 4
KB A YU, ik 48. 81% , FoUR A 850w Fi 4
W, VR BH K SE 8 5 25 (] 43 A 22 5 K, X AR B HUR
NS Tk,

TH P& 7 T Ak M T A 8 e 1 S [R) S o
(%£4). Hft 145 ~ 155 mcbﬁiiﬁﬁﬁﬂzd\,pﬂ
AHLR . 2R A WS m Y ER K, &R 156 ~
165 m X $af + 3 2 W % & W E & K, & & 166 ~
175 mX 5 FHEAE CAMA S /R, ZEAIL
JoT A AR R AR D .

Y AR, IR RN AT , 22 5 T TE Y
pH AL A E A RCA & i E A A,
Ao IR S RE RO S A R RS

H+

2.5 TEEBAMRNEVMEEERNZM
XF PRSI T DCA J3 8 , B RSl A 3 K 3
H 2,148 /NT 3 IR PRV LA T, AWESE
TP AT RDA XT%*EF SIS A RIS i)
I3HT. SRR, RDA 25 %u***ﬁkr“iﬂaﬁ@%%%ﬁ
HEA Y H 5300 30. 8% F1 13. 0% , S B0 R
{H (Sum of all eigenvalues) 24y 0. 594, W% (A A
RO AT BT 2 bR 52 0 R AE (A ( Lambda ) 8K, 73
%7 0.21.0.11 F10.08 (& 5) , Horp s B[] ( F =
5.75.P=0.002) 475 o (F =4. 48 P =0.002)
i 17 Monte carlo 65 o
RDA HEJ7 & v, 8o B A5 R 117 =k 194 4 m]
DA BRI A 7 0) 1 ol a0 114 2 e e 8 e o
IR/ (Leps & Smilauer,2003 ) , ¥ 7% I [A] 0 1 138
AR B Sk H AR ) B (1 5) L ]
PATRHITIK 2 AN FREE K %0 7 P B Vi A ) i 22 {E
MBI . W)Ah i Sk Z 1B I A ] DL R P 2
(] FRIAH DG , e A B/ N R AH O M B i , TR i, 0 28
ARANE T, RS B AUBURE A B, ST AR A A3 A
INREERIGH BORHR 25038 1 R R L A



2016 % 2 # KAEAE, Z bk E X 7 N BOH % AR 1 3 UARAE 24T 29
*x3 HEHLIEBEAERS W
Tab.3 Characteristics of soil physical-chemical properties in the water level fluctuation zone
‘ TR/ A L A VAT ¢ VA A VT
B w5 _3 P 4 . . -1 .
m g - cm g - kg g - kg mg - kg g - kg mg - kg
1 145 ~ 155 1.33 7.92 7.44 1.49 55.55 0.49 7.35
oz 2 156 ~ 165 1.49 7.79 3.63 0.91 33.77 0.69 7.39
3 166 ~ 175 1.46 7.51 4.30 1.05 46.89 0.54 5.83
4 145 ~155 1.36 7.13 4.97 1.28 50.37 0.25 2.67
e 5 156 ~165 1.27 6.67 5.05 1.27 66. 26 0.33 2.47
6 166 ~ 175 1.31 6.89 6.12 1.14 38.86 0.28 2.40
7 145 ~ 155 1.35 7.93 3.39 1.06 42.61 0.44 5.75
E 8 156 ~ 165 1.22 7.73 10. 85 1.09 44.84 0.20 6.61
9 166 ~ 175 1.45 7.17 2.32 1.13 56.08 0.19 1.97
10 145 ~ 155 1.40 7.92 13.92 1.23 52.34 0.44 8.02
B 11 156 ~ 165 1.36 7.91 5.27 1.27 57.87 0.50 6.65
12 166 ~ 175 1.35 7.21 7.02 1.32 64.83 0.37 11.57
13 145 ~155 1.40 7.99 7.10 1.07 45.55 0.48 8.56
-y 14 156 ~ 165 1.30 7.81 7.86 1.07 47.36 0.44 5.87
15 166 ~ 175 1.26 8.10 6.69 1.22 64.62 0.40 4.62
16 145 ~155 1.26 7.57 9.51 1.13 65.81 0.36 10.16
MR 17 156 ~ 165 1.46 7.53 6.38 1.11 55.37 0.36 10.90
18 166 ~ 175 1.29 7.06 3.81 1.48 62.15 0.32 6.45
19 145 ~ 155 1.35 7.72 2.15 1.19 51.98 0.54 7.47
KA 20 156 ~ 165 1.46 7.56 2.32 1.26 58.76 0.69 10.40
21 166 ~ 175 1.42 7.10 2.15 1.02 39.31 0.63 10.01
22 145 ~ 155 1.18 8.10 8.93 1.46 67.15 0.42 6.34
WA 23 156 ~ 165 1.14 7.89 7.87 1.53 50.55 0.31 4.00
24 166 ~ 175 1.27 8.13 5.46 1.25 63.26 0.29 3.64
145 ~ 155 1.33 7.79 7.18 1.24 53.92 0.43 7.04
& i 156 ~ 165 1.34 7.61 6.15 1.19 51.85 0.44 6.79
166 ~ 175 1.35 7.40 4.73 1.20 54.50 0.38 5.81
F4 KilILENAFRTEREER
Tab.4 Difference in soil physical-chemical properties between left bank and right bank of Yangtze River
A/ AL/ R/ AHE/ X717 AR
i g+om” ot g kg g kg ! mg - kg ! g kg mg - kg~
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Characteristics of Vegetation and Soil in the Water Level Fluctuation Zone of the
Wanzhou Region of Three Gorges Reservoir

ZHANG Zhi-yong"*, CHENG Yu-chun', CHENG Li*, WAN Cheng-yan'"*, LI Jin-bo

(1. Key Laboratory of Ecological Impacts of Hydraulic-Projects and Restoration of Aquatic Ecosystem of
Ministry of Water Resources, Institute of Hydroecology, Ministry of Water Resources and
Chinese Academy of Sciences. Wuhan 430079 ,P. R. China;
2. College of Resource and Environment, Huazhong Agricultural University, Wuhan 430070,P. R. China;
3. Hubei Provincial Collaborative Innovation Center for Water Resources Security, Wuhan 430072 ,P. R. China;
4. Wuhan Zhongke Hydrobiology Environment Engineering Co. , Ltd. , Wuhan 430060, P. R. China)

Abstract: Hydrological regime is a main driver of plant community succession in riparian zones. Soil that has been
influenced by hydrology also affects the overlying vegetation. The goal of this study was to determine the effects of
periodic submergence on the habitat and vegetation in the fluctuation zone of Three Gorges Reservoir after the five
years of water-level fluctuation, since impoundment first reached 175m in 2010. The characteristics of vegetation
and physical-chemical properties of soil in the water level fluctuation zone of the Wanzhou region of Three Gorges
Reservoir were investigated from August 17 to September 2, 2015. Eight sampling sites were selected on the main
stem of the Yangtze River and its tributaries. A total of 96 plots were set within twenty-four sampling belts (10 m x
30 m) established at three elevations: 145 =155 m, 156 — 165 m and 166 — 175 m. The height, cover and biomass
of each plant in the sampling plots were determined and soil samples were collected at each sampling belt for analy-
sis of pH, soil organic matter (SOM) , total nitrogen (TN) , available nitrogen (AN) , total phosphorus (TP) and
available phosphorus ( AP). A total of 51 vascular plants species, belonging to 47 genera and 22 families, were re-
corded in the water level fluctuation zone of the Wanzhou section, with abundant species of Gramineae, Asterace-
ae, Polygonaceae and Cyperaceae. Vegetation was dominated by herbaceous plants, and the annual herbs and pe-
rennial herbs accounted for 58. 8% and 27.5% of the plant community. The dominant plant species varied with el-
evation. Plant species with high importance values included Cynodon dactylon, Echinochloa crusgallivar. mitis and
Eclipta prostrate at 145 — 165 m and Bidens pilosa, Setaria viridis and Cynodon dactylon at 166 — 175 m. The fresh
weight of plants was highest in the 156 — 165 m elevation belt at (2 199.1 £863.9) g/m’. The Shannon-Wiener
diversity index and the Pielou evenness index were highest in the 166 — 175 m elevation belt, averaging (2. 00 *
0.30) and (0.85 +£0.06). Fresh weight and total coverage of vegetation declined with increasing slope. The spe-
cies number was richest in the slope range 6° — 15°. The average fresh weight, height, Shannon-Wiener diversity
index and Pielou evenness index of the plant community on the left bank were higher than those on the right bank.
The soil physical-chemical characteristics exhibited obvious spatial heterogeneity. The mean value and standard de-
viation of soil density, pH, SOM, TN, AN, TP and AP were, respectively, (1.34 £0.09) g/em’, (7.60 =
0.47), (6.02£294) g/kg, (1.21 £ 0.16) g/kg, (53.42 +9.67) mg/kg, (0.42 £0.14) g/kg, (6.55 +
2.82) mg/kg. The variation coefficient of SOM was the highest, followed by AP and TP. The average pH, SOM,
TN and AN on the southeast-facing bank were lower than those on the northwest-facing bank. The importance value
of species was also found to be significantly affected by submergence time and available phosphorus.

Key words: Three Gorges Reservoir; water level fluctuation zone; plant community ; importance value; soil prop-

erties



