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Effect of flooding disturbance on plant community stability and interspecific
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Abstract: The restoration and reconstruction of the degraded riparian vegetation affected by urbanization and human
activities have been a hot issue of the ecological environment in recent years. The interspecific relationships of plant
communities directly affect the succession and restoration of vegetation. To explore the impact of flooding disturbance on
community stability and interspecific relationships in the riparian zone of reservoir, the original riparian vegetation in
Danjiangkou Reservoir before the first phase of the Middle Route of the South-to-North Water Diversion Project was

investigated. The stability and interspecific relationship of plant communities in the riparian zone under the influence of four
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different flooding durations were analyzed. Annual average flooding duration was categorized as: those of more than 9 months
(below 142 m above sea level ) , 6 to 9 months ( between142 m and 147 m above sea level ) , 3 to 6 months ( between 147 m
and 151 m above sea level ) , and less than 3 months (between 151 m and 157 m above sea level ). The stability of plant
communities was analyzed by the M. Godron stability measurement method, and the interspecific correlation analysis of
dominant species in plant communities under different flood disturbance was conducted by variance ratio, X* test,
association coefficient value, and Spearman rank correlation test. The results indicated that: (1) the order of community
stability of riparian vegetation from high to low was: 3 to 6 months flooding duration, 6 to 9 months flooding duration, less
than 3 months flooding duration, and more than 9 months flooding duration. In a word, the stability of plant community
under moderate flooding disturbance was better than the stability of plant community under severe and mild flooding
disturbance. (2) There were significantly positive correlations among riparian vegetation of Danjingkou Reservoir at different
flooding disturbance. With the increase of flooding duration, the ratio of the positive correlation species to the total species
was decreased, the ratio of the negative correlation species to the total species was increased, the ratio of positive and
negative correlations species was decreased, and the strength of interspecific association within the community decreased
gradually. The results suggested that the interdependence of interspecific association was decreased or the competition of
interspecific association was increased within the riparian plant communities along with the increase of flooding disturbance
intensity. Based on the results, the spatial distribution and ecological habits of plant species under different flooding
duration were discussed. Some suggestions on species selection for vegetation restoration in the riparian zone with different

flooding duration were put forward.

Key Words: Riparian zone; plant community; flooding disturbance; community stability; interspecific relationship;

Danjiangkou Reservoir
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Fig.1 Distribution of 51 sampling sites in the riparian zone of Danjiangkou Reservoir
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Table 1 Community stability analysis

e . . A BIRGE KU

K e AT B A BRI S

o . . . . Distance of intersection

Flooding duration Regression model R-Squared Intersection coordinate . .
point and stable point

FD 9 Y=-0.012X>+2.007X+13.782 0.972** (25.98, 74.02) 8.46

FD 6—9 Y=-0.015X>+2.228X+16.429 0.975*" (23.35, 76.65) 4.74

FD 3—6 Y=-0.015X>+2.290X+15.212 0.972"* (23.30, 76.70) 4.67

FD 0—3 Y=-0.014X>+2.178X+13.655 0.981"" (24.52, 75.48) 6.39

* % ﬁﬂ?‘ﬂ'{ﬁ%*ﬂjﬁ, FD9. 4EHKENKZ T 9 N H The average annual flooding duration is more than 9 months; FD 6—9. AE K IS 6—
9/™H The average annual flood duration ranges from 6 to 9 months; FD 3—6. KIS 3—6 1~ H The average annual flood duration ranges from 3
to 6 months; FD 0—3; 4F¥/K#EHF KT 3 4~ H The average annual flooding duration is less than 3 months
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Fig.2 Community stability analysis
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annual flood duration ranges from 6 to 9 months; FD 3—6.4E¥7K#E {4 3—6 4~ The average annual flood duration ranges from 3 to 6 months;

FD 0—3. KK /DT 3 ™~ H The average annual flooding duration is less than 3 months
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Table 2 Dominant species, abbreviation, importance value and frequency

FD9 FD 6—9 FD 3—6 FD 0—3
PyFh Erc] B ) A A
- ’ B e mem ome meEw o @Em W
Species Abbreviation Importance
Frequency v F v F v F
value
(¥
I — — — — — — 1.17 .22
Imperata cylindrica ¢ 0
A EC 0.50 0.16 1.45 0.40 — — — —
Echinochloa crusgalli
g
. PA 5.70 0.95 4.79 0.83 1.64 0.66 1.42 0.44
Polygonum aviculare
Eﬁ}iirﬁm . PS 3.53 0.89 3.48 0.87 2.39 0.83 1.52 0.75
Potentilla supina
i SRR
R RD 1.76 0.65 1.33 0.54 0.55 0.39 — —
Rumex dentatus
Ttk CH 0.90 0.30 2.93 0.56 1.51 0.59 0.76 0.58

Calystegia hederacea
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FD9 FD 6—9 FD 3—6 FD 0—3
PrFi Erc} R . A A
- > B e mem ome mew owE @Em W
Species Abbreviation  Importance
Frequency v F v F v F
value

S K

KB 1.34 0.1 0.7 0.2 — — — —
Kyllinga brevifolia ’ 3 5
Kﬁhﬁ% . . TP — — 0.64 0.31 1.31 0.61 0.75 0.64
Trigonotia peduncularis
Z/DJEQ o SV 0.26 0.19 — — — — — —
Setaria viridis
L CcDh 5.79 1 11.84 1 11.3 1 5.17 0.94
Cynodon dactylon

ipesa
r_J,IXT‘A .. RC 2.08 0.70 1.14 0.56 — — — —
Rorippa cantoniensis
\: Hh \'{?‘*T
ﬁm%ﬂ i VS 0.47 0.19 1.07 0.42 0.97 0.68 0.78 0.67
Vicia sativa
B
Polygonum lapathifolium PLS 1.16 0.68 1.21 0.52 0.38 0.37 — —
var. salicifolium
{)éﬁﬂ/t\ HL — — — — 0.52 0.34 0.90 0.61
Hemistepta lyrata
i‘F%’E% . SA 0.29 0.16 — — — — — —
Stellaria aquaticum
Iﬁ]% . AT 7.07 0.86 5.05 0.90 2 0.73 0.62 0.39
Abutilon theophrasti
R L
fh e . GA 0.27 0.32 0.46 0.40 1.01 0.63 1.50 0.83
Gnaphalium affine
R 1
Lk . PL 0.20 0.05 — — — — — —
Polygonum lapathifolium
e L BS 0.22 0.08 1.32 0.39 1.16 0.59 0.67 0.53
Beckmannia syzigachne
Zn
Ak - oD 1.28 0.51 3.52 0.77 3.59 0.9 2.80 0.81
Oenanthe dielsit var. stenophylla
FHEF Cyperus rotundus CR 0.29 0.19 0.58 0.33 0.67 0.39 0.61 0.53
INEESE Vicia hirsuta VH — — 0.60 0.35 1.44 0.63 1.03 0.64
M CF 1.86 0.78 3.48 0.90 2.1 0.8 0.59 0.39
Chenopodium ficifolium ’ ' ' ’ ' ' ’ ’
» ﬁAﬁ . MM 0.69 0.30 1.39 0.56 1.2 0.66 1.82 0.72
Medicago minima
Li3'a
Artemisia lavandulaefolia AL o o o o o o 154 031
it

E%é@+ .. GC — — 0.60 0.23 1.08 0.46 1.47 0.58
Geranium carolinianum
HE¥L Phalaris arundinacea PU — — — — 0.41 0.2 0.85 0.31
4 Arenaria serpyllifolia AS — — — — — — 0.63 0.47
BBk GT — — — — 0.52 0.39 — —

Galium aparine var. tenerum

IV Important value; F: Frequency
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T UK K A R B 223 40 AR A9 [ SRR Bk BIAH X R e B B,
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Table 3 The overall association of interspecific relationships

IKHE I Tl ET IS5 F5 4 VR KEgi= w X2l FHE LT EnE
Flooding duration Variance ratio Statistic W Critical value of X? Result
FD 9 2.69 99.42 (23.27,51.00) LTEAP QIS
FD 6—9 2.80 145.39 (35.60,68.67) LTE AP QIS
FD 3—6 2.00 82.01 (26.51,55.76) LTEAP QIS
FD 0—3 2.97 106.94 (22.47,49.80) 2 IE SRR

2.3.2 k]

(1) X*Kass

K FHA A L5 15 0 e s S AR R OCHR R MR AT XAk, 25 A A& 3 AN 4, H 20 SRR RL B
1 190 AT Hi Bl G A B[] 38 00, 7KW T 40 B 3G 5 | IR R E5 R0 T E8IT o A bl 3] S A S R I i 3, Tk
SERPXT LA N, 1E SRR EE R B0 L S R (TR 4, 150 B K i TP 8k B 3 0 2 S BOK S A AL B 7 P 1
T AR O R 0855 s 4 O R

(2) BRES 2B AC H BT

RIGFE 4 7 KK LT 9 A A MR RETS T 49 NFh 22 18] (1) B3 K (AC>0.6) Uit Bl ok fa]
1E IR | 3 ey Fl HH BAE [R]— A 55 h ORI A, 20 NPT Z [1 ) AC (5 -1, 3% e Fb %t TLP- A 2 Al st
HEE, 121 SRR 2 A E OGBSI B AC (HAE] -0.6,0.6 ] IX (8], Hr 19 ANt Z 6] #5 AC {54 0, W)
FHREGHE 19 MY, A RS H e YR Z B E 2SI R R, KB 6—9 ™~ H Y IEE b,
31 AT 2 (B B IE SR B R (AC>0.6) 4 ASFPXT Z 8][4 AC {E M -1, 155 DNFPXTZ 8] AC fE7E[ -0.6,0.6 ] X
(], IE 67 S E AN B, Hop 20 AN Z BI04 AC (B 0, 4 3 AR 5 H & 19 Rkl 4 K 4 b /KO 5 6 i 7k ik
Wy FRAW R SE e L AR L, KER K 3—6 4~ A BRI HEE o, 13 AR 22 18] 19 1E SE B i
(AC>0.6) ,5 DRI Z MBI AC {EFE] -1,-0.6) Z (8], 156 B X ST £ SCIB M0 | 15 I =Z [ AR Xl 57, JLPA
2[FE B, 172 B2 8] 1E 7 BB i (~0.6 <AC<0.6) , Hid 19 ARt Z M B9 AC {809 0, Iy 5
RS HE 19 My, RAM RS HE YR Z RS M e R AR I AR i a4 Xt e, JLF- &
— e, KT 3 A H B RETE b,24 SRR 2 TE] B IE S-SR (AC>0.6) , 17 AR Z [ 1Y AC &
TE[-1,-0.6) Z ], U Bk S X AHXTph ST, JLPAS 2[Rl B i B, 149 AT Z [ 1E 5 OSCER PEA BT (0.6 <
AC<0.6) , H Ko Br e o 5 B 2 B s 22 (8]0 AC {ER 0, R Z 0] 58 237, ANFE R — R i e,

R4 ABMEERYACESIT

Table 4 The association coefficients among the dominant species

FD 9 FD 6—9 FD 3—6 FD 0—3
BR&E ZR B AC Xt Xt X} ok
i . B e PR e IO e, TR i 1L/ %
Association coefficient Species Species Species Species
. Percentage . Percentage . Percentage . Percentage

pairs pairs pairs pairs
AC=1 42 22.11 15 7.89 7 3.68 10 5.26
0.6<AC<1 7 3.68 16 8.42 6 3.16 14 7.37
0<AC=<0.6 73 38.42 88 46.32 90 47.37 98 51.58
AC=0 19 10.00 20 10.53 19 10.00 1 0.53
-0.6<AC<0 29 15.26 47 24.74 63 33.16 50 26.32
-1<AC<-0.6 0 0 0 0 3 1.58 2 1.05
AC=-1 20 10.53 4 2.11 2 1.05 15 7.89

(3) Spearman FRAHFE /Bt
Spearman FRAH M 45 AN S FIE 6, M4 ST AL, Spearman FEAH IS XK 0 1 45 IR — 5, 2 B
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Fig.3 Semi-matrix of X*-test for the dominant species
CD: fJ5F ML Cynodon dactylon; PA: Ji % Polygonum aviculare; PS: THRZEBE S Potentilla supina; CH: $THifE Calystegia hederacea; TP . [ffh
3 Trigonotia peduncularis; VS: BOEHF i 5. Vicia sativa; PLS: 4 BRI Polygonum lapathifolium var. salicifolium; AT: TH R Abutilon
theophrastiy; GA: FUHE Gnaphalium affine; OD; 47K} Oenanthe dielsii var. stenophylla; VH: /INE3E Vicia hirsute; CF; /N Chenopodium
ficifolium; GC; WM Geranium carolinianum; MM ; /NE 5 Medicago minima; RD; 15 %R Rumex dentaius; RC: 73 Rorippa
cantoniensis; EC: Bl Echinochloa crusgalli; BS: % Beckmannia syzigachne; PL: FRAEW3E Polygonum lapathifolium; SA: 4 % 2% Stellaria

aquaticum; SV ; T RHE Setaria viridis; KB . J8 7K i Kyllinga brevifolia; PU . BB Phalaris arundinacea; HL; JeiH=¢ Hemistepta lyrate; AL.
PE Artemisia lavandulaefolia; 1C. 3 Imperata cylindrica; AS: %28 Arenaria serpyllifolia; CR: &M Cyperus rotundus

FAHK BT B 2T XA A 45 2R, BERH Spearman BRAH JCAG 46 R B B0 T XA 46

3 Fit5iTie

Y2 HHe

3.1 AFRIKHETFEEE T KSR

TR AR E Tk

FIRIA e ARUE PRI BE AT Bk = 50— AR AN DT IR 2R, o Godron 1 — Bl ASE 28 8 4 ThT AR 7 Ao 1k
W JE 7 A SR A S A A R A P AT B I PR B ™ . ARBIFSE R Godron ¥ X FHL F/K PEK A
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Fig.4 Results of X*-test for the dominant species
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Fig.5 Semi-matrix of Spearman’s rank coefficients
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Fig.6 Results of Spearman’s rank coefficients for the dominant species
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