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Spatial distribution pattern of plant community and habitat impact analysis of the

drawdown zone of Pengxi River in the Three Gorges Reservoir
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Abstract: Riparian vegetation has important ecological functions in protecting the water quality, stabilizing the bank and
maintaining the habitats connectivity. The impoundment of the Three Gorges Reservoir has destroyed the original riparian
vegetation and potentially threatens the reservoir ecosystem’s health and stability in the Three Gorges Reservoir. This
research study explored the riparian vegetation community of the newly formed drawdown zone of the Three Gorges Reservoir
and the relationship between the spatial distribution patterns of plant community and the habitat influences. A field survey
was carried out from August to September 2015, and 93 plant quadrats were investigated. At the same time, 14 factors

including three topographic (slope, exposure, and elevation) , three hydrology (flooding time, frequency, and depth)
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seven soil ( pH, moisture content, organic matter, available nitrogen, phosphorus, and potassium, and slow-release
potassium) and one historical land use (historical land use) factor were measured. These habitat factors were classified into
four groups: topographic, hydrology, soil, and historical land use factor groups. The community types were identified using
a two way indicator species analysis ( TWINSPAN). Additionally, the effects of the four habitat factor groups and their
interaction on the total variation of drawdown vegetation were partitioned using variance decomposition. The effects of 14
habitat factors on the drawdown plant communities were analyzed using the canonical correspondence analysis (CCA). The
main results were as follows. (1) The drawdown plant communities were classified into five types, which were a Cynodon
dactylon plus Paspalum thunbergii, Setaria viridis plus Cynodon dactylon, Vitex negundo, Imperata cylindrica plus Bidens
pilosa, and Carex tristachya communities. (2) The results of the CCA indicated that drawdown vegetation and habitat
factors had a significant correlation. The cumulative interpretation of the first ordination axis on vegetation spatial variation
was 6.83% , accounting for 44.73% of the total interpretation of the habitat. Five types of plant communities were distributed
along the first ordination axis following the altitude gradient. (3) The results of the variance decomposition showed that the
soil factors group had only a 10.1% contribution. It played a major role in the spatial distribution of the drawdown plant
community among the four habitat factor groups. There was a significant interaction between the four habitat factor groups.
The CCA also showed that the habitat factors of flooding time, elevation, and soil moisture content played a dominant role in
the spatial distribution of the drawdown plant community and their contribution were 5.3%, 3.0% , and 2.9% respectively.
(4) Our results demonstrated that the explanatory power of all four habitat factor groups was low (14.6%). This may be
because the drawdown zone is a newly established, complex ecotone, where habitats and landscapes are highly
heterogeneous. The unexplained portion may come from the influence of anthropogenic activity, various disturbances, and

large-scale landscape context.

Key Words: reservoir riparian zone; vegetation; soil properties; water fluctuation; land use; variance decomposition
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Fig.1 Location of study area and transects
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Table 1 Habitat variables

HFE4 ¥ ER] HEA K+ ]
Factor group Factor Abbreviation Factor group Factor Abbreviation

H1JE Topography W/ (°) Slop + 4 Soil pH pH

Y Expo Tk V% MC

W4/ m Elev AL/ (g/ke) oM

JK3C Hydrology Hisf ]/ K Time HHA/ (mg/kg) AN

R/ Freq Hiw/ (mg/kg) AP

KRB /m Dept A/ (mg/kg) AK

PP LILRRPOR o e HLU G/ (e/ke) SK
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Table 2 Statistic analysis of soil factors and hydrology factors

SRR e/ ME HRAE RRkIA~ FHH i di 22 AR5 EREL %
Factor Minimum Maximum Median Mean SD cv
pH 5.20 8.70 8.10 7.81 0.69 8.84
MC 3.88 41.27 16.73 17.52 7.79 44.49
oM 2.34 53.46 14.26 15.70 8.70 55.44
AN 8.46 177.72 66.86 68.13 32.11 47.13
AP 0.56 80.49 5.87 7.59 8.68 114.39
AK 31.50 820.00 85.00 104.22 87.91 84.36
SK 0.20 1.23 0.42 0.45 0.15 33.92
Time 0.00 275.00 241.00 178.93 108:89 60.86
Freq 0.00 4.00 2.00 2.32 1.30 56.25
Dept 0.00 22.75 12.75 12.27 8.65 70.50

R3 BEAHEREWMEE CCAHRF

Table 3 CCA ordination of plant communities in the drawdown zone of Pengxi River

CCA HEJ¥ CCA ordination B 1 Axis 1 2 Axis 2 i 3 Axis 3 Bl 4 Axis 4
FFIE{E Eigenvalues 0.5524 0.3220 0.2051 0.1555
Z41 B Explained variation ( cumulative ) 6.83 10.81 13.35 15.27

%4 UWANESEETFS CCA HFMNAXY

Table 4 Correlation coefficients between 14 habitat factors and CCA ordination axes

¥ 1 Liiilp) 3 il 4 ¥ il 1 il 2 i 3 il 4
Factor Axis 1 Axis 2 Axis 3 Axis 4 Factor Axis 1 Axis 2 Axis 3 Axis 4
Slop 0.1909 -0.3760 -0.2371 0.2804 AK 0.3188 -0.0826 -0.4396 -0.1408
Expo -0.0396 0.0287 -0.1214 0.4148 SK 0.2215 -0.0741 -0.0290 -0.4582
Elev 0.8427 -0.0387 0.0029- —0.0662 MC -0.7667 0.3803 -0.0879 0.0380
pH -0.4739 -0.0098 =0.6197 = -0.4271 Dept -0.8286 0.0848 -0.0204 0.0790
oM 0.1953 -0:0350 -0.3730 0.3751 Freq -0.1359 -0.0565 0.0924 0.0603
AN 0.0569 -0.0003 -0.2817 0.3736 Time -0.8461 -0.0142 0.0487 -0.0012
AP -0.3044 0.0538 =0.1200  -0.0318 HLU 0.0028 0.0111 0.0619 -0.2979

HRAE CCA HEFFIERI A (18] 3) , A AW HE v A PP 2 1) TP A o7 B S e 1 ARV B9 AR 252 R 1938 1 Sl
ZERNAT RGBT TG KIS B 800 S 7K % E AR, AL 5 I R0 M) 2 AR+ R o 30 o RO
PRI IR R 22 A MU A5, S0 0 D i A AR+ R LR s 0 R s+ 0 S AR B e L
Z+ BT EREE TS AR S R A A AE S AR AR B A H S . H P sty 28 M+ 2R RURE 9 20 A0 7 TH v Al AR VB
WAL, ST AR IRBER ; & I 0 AT 7R T v i = IR AL A s WP AN SR IR mR T2 2 Sl
NEE, ISR, SR D R 2 Bl AR B 1 R X — AR 3R 4 B RO AL
AR — 24, Ul IR K HE B2 00T T8 v i AR AU AR v 20 AT s S BT IO A B G i K S5 i g 8
BOVERT 20 1 BAEAR G o e H v R e 9 AR RO LG AR . W Ut R A I RV A 25 TR) o0 A 2 22
Pt IR T2 G VR TR ZE Y (EAEH vly LR SRR S i 7 AR R 2 (AU SRy O JE bt 3 2 AR
3.4 AR AT 00 B2 N R AN T

TPV 5 A B8 R B AL 7 22 70 A 45 R T, 4 28 A 5 DR 3 2 LA R 0 v o AL A v 2 ) A% SRy A8 AL )
14.6% , T 1) 85.4% J& T AMERERS 53 o AR5 IR 3R U0 V& 5 R WU 7 23 (8] 20 A O S BEBE ) (3R 5) W LU

http ; //www.ecologica.cn



24 HRRE A SRR R T Y RIS o Ak Sy S AR R 577

LR ERTEME YRR S g R R,

(10.1%)) , I3 52 = MR FH SIS TR0 X 0 7% iy A 40 A % 2 1

A3 AR TR/ (5.9%) |, T K SCIR 285 HA R 25 41 1

2 H AR FH i (38 BAE R R ik 8.3% ) , IRl B b JE [

F S5 HMNRAA/ BRI EAEH (HREE 7.8%)

SRR, IR M VR A AR RV S TR oA 1Y) 32 B

PR A, M K SC PR 38X T s R g 40 A oA T 25 - —

Wi, [ 5 bR FH 2R A s i /N s 4 PR 2R 4 TR) A ik
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PR 22 20 9 28 B X R RV 7 AR R -0
WRIGAE Y HETE 5B N T CCA HEF 45 R 14 4

HBE P T AR I REVE 22 ) Sy AR SR ZE AL BB |ia3 e ordination of 93 plant communities in drawdown

J157HT (3R 6) F i WK A] V4R BIEAK R 3 N 2one

TR TR R AL R R R A K, A K 5.3% IR PR A EREE X bR R P AR BRI

3.0%\2.9%;j:i§ pH\iﬁrﬁﬁniﬁE&Xﬁﬁ%%ﬁ%ﬁyg BTS20 P+ BRI T B R, R AR AR

BRI BE W (P<0.05) ;T 55 L sy R SARARRELEL R

B4 PR (I 80RO 55 ) 0 R A 72 A 1 e R B A

/N ZRBTH TEHAE R 43 1) S DR O« WK BB VR R S K i AR TP 3R A ) AR A X LR i)

ANHA

B3 HEEEYEEN CCAHFE

®5 EERRAMNRER
Table 5 Interpretability of 4 habitat factor types

iR ZAMBE/ %  FRERHA SR EH L TR %

eS| fi R/ %o

. Explanation by pure Explanation by crossed
Factor group Explanation
factor group one-other factor groups
HiI¥ Topography 8.1 0.3 7.8
3 Soil 10.1 5.8 4.3
7K 3 Hydrology 8.4 0.1 8.3
Ji 52 4= W FI| 2 B Historical land. use 5.9 0.1 5.8

R6 UANEREFHEFERTUBERER

Table 6 Interpretability of 14 habitat factors on drawdown vegetation variation

SR ST/ % BT/ % SR Tk % TR/ %
Factor Explanation Contribution Factor Explanation Contribution
Time 53" 21.0 Elev 3.07" 12.0
MC 2,97 11.5 AK 1.3 5.0
pH 2.0%" 7.9 AP 1.2 4.9
AN 1.5 5.9 oM 1.2 4.7
Expo .57 5.9 SK 1.1 4.2
Slop 147 5.6 HLU 0.8 3.3
Dept 1.3 5.2 Freq 0.7 2.9

s o PRI 0.05.0.01 F10.001 K |1 & &
4 it

4.1 AR 2 TR S A R
I3 F TWINSPAN R RV 72 5 — 20 S A T v il IR A E T EA T 02 A 3010 5 Rl I EVE SR 2. A
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EFRE RE IR KIS B KRR S AR Y (R ) S AR TG S ) URATAR S I 30 ol 0 ke 2 4 S
FREVCOS R A A R, 2 IS VE A IR K A B, G IR R UR R P AR K 3 K R
+ 3,

KR KG , T A AR S s D R TR AR REAR O AR A Y 93 AR L 48K
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