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Plant diversity and interspecific associations of different floodplains in the

wandering Yellow River
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Abstract: The seasonal flow variation of the Yellow River mainstream and water-sediment regulation by the Xiaolangdi
project have formed a special wandering floodplain ecosystem. In order to reveal the community composition, interspecific
relationship and community stability of the wandering Yellow River floodplains ( Newly-formed floodplain, Second
floodplain, Highly-formed floodplain, Levee), we utilized the typical quadrat method to investigate plants in Zhengzhou
Yellow River Wetland Provincial Nature Reserve of the typical wandering Yellow River floodplains from September 2015 to
November 2018. We delved into the community species composition, species diversity, interspecific association and
community stability based on 149 herb layer quadrats. The results showed that: (1) 445 species were occurred in our four
floodplains, belonging to 289 genera and 90 families. Among them, there were 440 species, 286 genera and 87 families of
angiosperms, and three species, two genera and two families of gymnosperms, and only one genus and two species of

pteridophytes. (2) There were significant differences in dominant species among four floodplains. In general, Cynodon
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dactylon, Phragmites australis, and Erigeron canadensis were the dominant species. In Newly-formed floodplain and Second
floodplain, Glycine soja ( Class II protected plant, in China) was subdominant species, which distributed sporadically in
patches. (3) The species diversity indices of the Levee were the largest, followed by the Newly-formed floodplain, and
those of the Second floodplain and Highly-formed floodplain were smaller. (4) X* test, Jaccard index, Pearson correlation
test and Spearman rank correlation test showed that the dominant species pairs were not strongly interspecific linked, and
each species was relatively independent. (5) The overall association of Second floodplain showed non-significantly negative
association, while that of the rest were significantly negatively associated. Combined with the M. Godron's stability analysis,
the community was in an unstable successional stage. These results indicated that the wandering Yellow River floodplain
ecosystem was generally unstable, and the wandering and variable river channel led to the frequent regeneration of
floodplain community. This provides important basic data and scientific guidance for national strategies of ecological

protection and high-quality development in the Yellow River Basin.
Key Words: Yellow River; wandering; floodplain; interspecific relationship; community stability
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Fig.1 The distribution of community sample plots
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Fig.2 Schematic of different habitats for wandering floodplains
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Table 1 Importance value of dominant species in community

w5 TER P Rl
No. Species Abbreviation  Total IV e — e Kb
NF SF HF L
1 TR Cynodon dactylon Cd 30.40 14.34 36.09 63.06 17.56
2 72 Phragmites communis Pa 12.20 16.29 12.30 20.16 5.79
3 /NE L Erigeron canadensis Ee 11.91 9.12 17.38 14.62 9.94
4 PR Glycine soja Gs 10.88 6.61 17.72 16.22
5 12 Imperata cylindrica Ie 9.88 5.53 30.42 5.16 7.52
6 HIRRHE Setaria viridi Sv 8.10 14.06 7.27 2.33 8.44
7 WAL Equisetum ramosissimum Er 7.33 13.14 9.98
8 HERE Humulus scandens Hs 7.30 2.68 29.86 5.29
9 ¥ B8 Artemisia scoparia As 6.47 9.14 13.37 5.67
10 1% Digitaria sanguinalis Ds 5.63 1.75 10.80 6.57
11 Bli-4£56 Symphyotrichum subulatum Ss 5.45 7.87 17.47 1.16
12 WAEAER Paspalum paspaloides Pd 5.43 6.62 7.00 13.87
13 3 B Oxalis corniculata Oc 5.30 12.51
14 ¥E%E Duchesnea indica Di 5.07 13.56 7.32
15 45 Bromus japonicus Bj 4.93 8.55 9.34 4.58

IV, HEAE Important value ; NF . fititfE Newly-formed floodplain ; SF; i Second ﬂuodplain;HF;%fxﬁ Highly-formed floodplain; L; K32 Levee
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Fig.3 Species diversity indices of different habitats for wandering floodplains
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Table 2 The overall association among the dominant species in different habitats of wandering floodplains
B Jrd IR K st FITI Skt
Habitat type Variance ratio Statistic W (Chi0.95, Chi0.05) Association
SR TR 0.54 59.88 (86.79,135.48) UGB TE
BCRE NF 0.27 6.96 (15.38,38.89) pPQITE
M SF 0.72 12.29 (8.67,27.59) S N E S
w3 HF 0.45 8.48 (10.12,30.14) VST E
IR L 0.55 26.44 (33.10,65.17) UIPQITE S

TF . ¥R B4 Total floodplain

i Jaccard TEEUISE AT AN (K 3 K 4) , ANEMERISM AT | 11<0.3 P EcE S4a e, H J1=0 Fhxt
B B SRS 5 AT AL 46.47 % SRS 50%  FoA o J1=0 5 BT 80%
Jaccard FEEUEE 5 XK I 45 R — 20, WOMEAEL ) RE VR 25 DL 3R [R] SCIBe M de 5, OB L R 2, 0 I 1

AR AR (R L AR AR

TR PR v 0o 2 [R) S A2 0558 | b T ORI, v AN ARUE

R3 HEHFEELATREEREMXRIE R Jaccard FEH LB

Table 3 The comparison of X test and JI of dominant species in different habitats of wandering floodplains

RIHKLL X2 test Jaccard 841 Jaccard index
o W KEXH e o
Habitat type Positive No Negative . . JI>0.3 JI<0.3 JI=0
number o . . negative association
association association association atio
SR TR 105 29(27.62%) 1(0.95%) 75(71.43%) 0.39 0(0%) 105(100% ) 49(46.47%)
I NI 55 28(14.55%) 0(0%) 47(85.45%) 0.17 0(0%) 55(100%) 44(80.00% )
ZESF 66 20(30.30%) 0(0%) 46(69.70%) 0.43 6(9.09%) 60(90.91%) 39(59.09%)
i HF 36 8(22.22%) 0(0%) 28(71.78%) 0.29 2(5.56%) 34(94.44%) 25(69.44%)
KL 91 19(20.88%) 2(2.20%) 70(76.92%) 0.27 2(2.20%) 89(97.80%) 61(67.03%)
() R AE BT NI S L
R4 MRIABELBMRER Jaccard IEHHIEFE
Table 4 Semi-matrix of X test and JI of dominant species in the TF
Ie Sv Cd Er Pa Hs Ds B Di Pd Ec Gs As Ss Oc
Ie 0.038  0.054 0.000 0.000 0.136 0.071 0.056 0.000 0.000 0.08 0.150 0.100  0.000 0.000
Sv - 0.045 0.045 0.026  0.067 0.048 0.000 0.000 0.000 0.047 0.071 0.115  0.000 0.087
Cd - - 0.000  0.109  0.073 0.030 0.000 0.063 0.063 0.140 0.024 0.051 0.118 0.057
Er - + - 0.077  0.050  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.071 0.000
Pa - - - + 0.088  0.000 0.107 0.000 0.000 0.087 0.167 0.000 0.107 0.034
Hs + - - + <& 0.053  0.000  0.000 0.000 0.103 0.037 0.227  0.000 0.000
Ds + + - - - + 0.000  0.000 0.000 0.031 0.000 0.063 0.077 0.083
B + - - - + - - 0.000  0.000 0.028 0.048 0.000 0.000 0.063
Di - - + - - - - - 0.000  0.031  0.000 0.063  0.000 0.000
Pd - - + - - - - - - 0.031  0.000 0.000 0.167 0.000
Ec + - - - - + - - - - 0.079  0.081  0.028 0.059
Gs + - - - + - - - - - - 0.000  0.000 0.050
As + + - - - A - + - - - 0.000 0.000
Ss - - + + + - + - - + - - - 0.000
Oc - + - + + + - -

SHAZ T XKR WL 38R Jaccard FEEL; + IF 568K -

SUREE O R VL B TURE A B IR
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i Pearson FHOCKTIGZE A AT A (3R 5,38 6) , BVAHE IS rh e o — % B 8 3R Iy B 38 TEAH G, o) 8 o — i R o
FEIW A I8 3 LA G 5 DRV T P - R S R AR S 3 T A DG s MR VR R - T R R e I
AEDC ; o MERRE Ve 1919 B — P 35 SR IR I Wl 28 TR DG 5 IR b 2 o — e R A Bl 2 TE AR OG Bk o —
P e R R BR TE A 6 2 51 0.13.,0.12,0.10,0.20 F1 0,12, 4 HE 7% P9 4 R 22 BI0Rh % 1 5 B0 35 1 A 6
Pearson A KT IR ZE R 5 Xk I 285 R — 3,

x5 EHEMATRESNBEMBEIRHILER

Table 5 The comparison of correlation coefficients of dominant species in different habitats of wandering floodplains

P %‘ P
BLBREAR BEHX RBAAX
Extremely significant Sienificant correlati No significant .
oot aviil lisb il correlation lg(;r(l)l (l)cla:Piogebg ;on correlation P [—F . *Edj\ t )
Habitat type Correlation type (P=0.01) ' o (P>0.05) ositive ar'l negfitlve
correlation ratio
1E il 1E il 1E it
Positive Negative Positive Negative Positive Negative
MK TR Pearson HH5¢ 2% 1 0 1 0 10 93 0.13
Spearman FkAH K R EL 2 0 0 0 30 73 0.44
M NF Pearson F5¢ 2% 1 0 0 0 5 49 0.12
Spearman FkAH X R EL 0 0 2 0 5 48 0.15
W SF Pearson HH3¢ 2% 1 0 0 0 5 60 0.10
Spearman FkAH X R EL 2 0 1 0 19 44 0.50
R HF Pearson #5625 1 0 0 0 5 30 0.20
Spearman FAHE R EL 1 0 0 0 8 27 0.33
KiEL Pearson H#5¢ R %L 1 0 0 0 9 81 0.12
Spearman FAHE R EL 2 0 0 0 19 70 0.30

Ro6 MRDEEADMEXRELERE

Table 6 Semi-matrix of the dominant species in the TF

Ic Sv Cd Er Pa Hs Ds Bj Di Pd Ec Gs As Ss Oc

Ie -0.06 -0.04 -0.08 -0.16 0.15 0.07 0.02  -0.07 -0.07 0.04 0.18 0.09  -0.09 -0.09
Sv -0.07 -0.16 0.00 -0.15 -0.03 001 -0.13  -0.09 -0.09 -0.13 -0.02 0.11 -0.13 0.08
Cd -0.04 -0.07 -0.14 -0.03 -0.05 -0.04 -0.18 0.03 0.08 0.01 -0.15 -0.08 0.15 -0.01
Er -0.04 -0.04 -0.06 0.10 0.01 -0.05 -007 -0.05 -0.05 -0.14 -0.09 -0.08 0.07 -0.07
Pa -0.05 -0.05 -0.05 0.78 0.01  -0.11 0.08 -0.11 -0.11 -0.08 0.18 -0.17 0.07 -0.06
Hs -0.02 -0.04 -0.05 -0.03 -0.03 0.05 -0.12  -0.09 -0.09 0.01 -0.07 0.317" -0.12 -0.11
Ds -0.03 -0.04 -0.05 -0.03 -0.03 -0.02 -0.07 -0.05 -0.05 -0.03 -0.08 0.07 0.10 0.11
Bj -0.00 -0.06 -0.07 -0.04 -0.02 -0.03 -0.03 -0.07 -0.07 -0.10 -0.01 -0.10 -0.09 0.03
Di -0.04 -0.05 -0.05 -0.03 -0.04 -0.03 -0.03 -0.04 -0.05 -0.05 -0.08 0.06  -0.07 -0.06
Pd -0.04 -0.05 0.03 -0.03 -0.03 -0.03 -0.02 -0.04 -0.03 -0.02 -0.08 -0.08 0.26**  -0.06
Ec -0.00 -0.06 0.14 -0.06 -0.06 -0.04 -0.05 -0.07 -0.06 -0.02 -0.02 -0.01 -0.08 0.00
Gs -0.01  -0.05 -0.05 -0.04 0.02 -0.03 -0.03 -0.04 -0.03 -0.03 -0.04 -0.13  -0.11 0.01
As -0.02 0.18 -0.07 -0.04 -0.04 020" -0.02 -0.05 -0.03 -0.04 -0.07 -0.04 -0.10 -0.10
Ss -0.04 -0.04 0.00 -0.02 -0.03 -0.02 -0.02 -0.03 -0.03 0.08 0.00 -0.03 -0.03 -0.08
Oc -0.04 0.37** 0.0l -0.03 -0.03 -0.03 -0.02 -0.04 -0.03 -0.03 -0.01 0.00 -0.04 -0.03

XL T A Pearson HI5EREL, X FAZ LR Spearman BEARIE REL; L HAFIFRIAES WA 1; + « FRWEE (P<0.01) , = Fn B (P<0.05)

Spearman F&AHICAKGIE T LA SR AT Rt 22 (2 5 .36 6) , Hi'5 Pearson A A B0 25 WL FL A — 35, KK
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Table 7 Community stability in different habitats of wandering floodplains (M. Godron’s method)

BRI WA P ZE(RY) 22 s A b MR R B FaSETE
Habitat type Fitting equation Determination coefficient  Intersection coordinate Euclidean distance Stability
LA TR y=7.499+1.730x—0.008x> 0.99642 (38.15, 61.49) 25.92 NV
HHOME NF y=2.098+1.984x—0.010x> 0.99885 (37.53, 62.20) 24.98 AFaE
M Sk y=1.386+1.827x—0.008x> 0.99883 (39.24, 60.04) 27.72 AFE
ik HF y=6.113+2.071x-0.0124> 0.99482 (35.49, 65.05) 21.53 ARE
KL y=4.916+1.758x-0.008x> 0.99949 (38.85, 60.97) 26.79 AFE

3.2 i B BRI MEDR AN [F] AR AR R I b IR R 25 P o0 B
Pl RLIPE S5 1 SR S REAS S R o 6] (¥ 10 v 3l 25 S CHAH B R2 W), ] RIS AR R 9 R T o BE S 3l
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