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Abstract: As a transitional zone between land and water, wetland plays an important role in ecological services. Wetland
plants are the basis of ecological function. The composition and distribution of plant species are closely related to different
water habitats. The Yellow River basin is an important ecological barrier for the country, and the wetland area is vast. The
Yellow River wetland in Henan is an important part of the Yellow River wetland. However, the effects of waterlogged
habitats on plant diversity are still unclear. In order to study the plant diversity of the Yellow River wetland in Henan
Province and the influence of waterlogging habitats on its plant diversity, we utilized the method of combining quadrat and
transect to investigate wetland plants in seven Yellow River wetland nature reserves in Henan Province. In these reserves, a
total of 981 quadrats were set for investigation. This research focused on analyzing the composition of main flora and species
of wetland plants in different waterlogging habitats. Therefore, we studied the characteristics of species diversity and
community diversity (a diversity) in different habitats, and compared the similarity of plant species composition and degree
of similarity between communities (3 diversity) in different waterlogging habitats. Moreover, the sequence and indicator
species of plant species in the seven habitats were also clearly identified. The results show that: (1) Herbaceous flora is the
main flora in Henan Yellow River wetland. A total of 188 species of wetland plants, belonging to 138 genera and 56
families, were found. (2) Under different standing water conditions, the plant species richness was in the order of seasonal
ponding > permanent ponding > intermittent ponding > seasonal waterlogging. In addtion, the total number of major
communities was consistent with the trend of species richness. (3) There are significant differences in plant species
composition among different waterlogging habitats. The similarity of plant species composition and communities between
seasonal ponding and permanent ponding habitats was the highest. There were obvious dominant species and indicator
species in each waterlogging habitat. The hydrological habitats of the Yellow River wetland in Henan province were
significantly different in different flow segments. There are obvious differences of plant diversity and main plant groups in
different waterlogging habitats in the Yellow River wetland in Henan province. Under the circumstances, we suggest giving
priority to the protection of seasonal ponding habitats and reducing the occurrence of seasonal waterlogging habitats during
wetland ecological construction, so that we can achieve the purpose of maintaining species diversity and giving full play to

the maximum ecological value of wetlands.

Key Words: the Yellow River; wetland plants; water accumulation; biodiversity
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Table 1 Geographical information overview of 7 Yellow River wetland nature reserves in Henan Province

; - e e PR AL
e AR N £ A TRk
The name of wetlands Aliitude range/m Longitude range/(E)  Latitude range/(N) > average
water level/m
] R B 0 4 [ 5 4 R AR X 60335 110°22'49"— 34°34'35.10"— 1o
Henan Yellow River wetland national nature reserve ) 115°00'23.59"” 35°58'12"
T IFEFIPE FRE A 2 A AR IR X S| 114°15'57"— 34°28'24"— 45
Henan Kaifeng Liuyuankou wetland provincial nature reserve 114°49'55" 34°59'49" '
AT Y 3 T L A 2 1 AR 1 X
giﬁgﬁ rf{\i(kljlm ﬁﬁﬁr 1%1;9:1([1: rovincial 38—65 114742'27.8' sl 59
’ yang Tetow Thver wetland provineia 115°10'04.4" 35°25'38.5"
nature reserve
0T R A RPN ST [ 538 b A el 28110 113°29'23"— 34°54'25"— 0
Henan Zhengzhou Yellow River national wetland park 113°39'24" 34°55'30"
T T 2 AT S 2 R SRR X
g ﬁﬁxg %nﬁﬁfﬁf%ﬁﬁ 141“:,: tional 57—71 114725'30. 1% IS5 A6 62
enan Xinxiang Yellow River wetland birds national 114°47'42.3" 35956/13.9"

nature reserve

T R KRN BT L AE 2R AR A X

. . . ‘l 12054/49//_ 34050/04”_
Henan Zhengzhou Yellow River wetland provincial 75—107 113°54/59" 34057759 93
nature reserve
TR X 110°22'48"— 34°34'17.2"—
Sanmenxia reservoir area wetland 285325 111°15'25.9” 34°48'23.1" 317
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2.1 TRHUEYIRE R KRR

T R FE R M R B X R A R AR R A T V5 R A b A | R TR AT e A e 2
T gl A, R TR ) DA e A R I Y Y M b B R 2 B R B R R B B &R ( Phragmites
australis) R T 70 Z ILHIRPIRERA A, 002 P36 R S0 A RBER (Cynodon dactylon) FISEM i
T2 (Typha latifolia) , BARBURFAE S/ TR LR 2, A & B IR HAEY Th AR S 1 B e o A iz
RO BE R ( Echinochloa crus-galli ) . ) F& B Bf R ( Setaria wviridis ) . 1 ZE % T 3 #f & ( Calamagrostis
pseudophragmites ) FNif 85 BE R (Artemisia anethoides) , 3045 0] T WS 5 W A9 AL ) BE 223K BE &R ( Miscanthus
sacchariflorus) VBIBEZ (Cirsium Japonicum) FEEMIEE R ( Tamarix chinensis) [25-26] 5

AYRAE 3 B R 7 A FARE X BE N AL & P 188 ALY, 438 56 Bl, 138 J&@ ., &+ Rk LB RN
FE Bl (Asteraceae) , RAE} (Poaceae ) , L F ( Fabaceae) , ¥F 5LA} ( Cyperaceae ) 4 F, Hi14 1% 88 Fl, Hrp 2
BHA 35 Bl RAEHT 30 B, GRMT 13 B ISERHT 11 Fh, JB AR 2 10 28R (Artemisia) , 7 9 M Fh, H:
KRB LZEHER (Persicaria) 55 )& ( Cyperus) J4JE ( Echinochloa) R F2)& ( Potamogeton ) 5, 41 K 24
)8 N HA — R A 110 A4S, 8 B 78.57%

Pal A R I, L0 I B R B A A 7 35 ( Phragmites australis ) , 13 BUSURE KT 0 70 Z T WIRNE =A>, 71
HIE T2 0 R ( Cynodon dactylon) FVM B ¥ ( Setaria viridis) . X = ANWIFI B3 Ai ) 12 (H R B4 /N
BRSNS AR, 725 A AT AE K v S B AN | g0 28 AR 32 B 53 A 75 Ty W NS 3055 | e B R B A A e
AL I AT MY T S B R R A R A A R ( Humulus scandens ) , St RIVSEL ( Cyperus difformis) , ¢
75 ( Typha latifolia) , %5 B ( Xanthium strumarium) , 4% ( Populus Xcanadensis ) , B3 5 ( Oxalis corniculata)
BRI IR ZR M I AE (Aster altaicus) , FAAMRFABE /0 A TE LR 3,

http ; //www.ecologica.cn



21 1 FFE A ARRUK AR B X0 R BT A ) 22 R E T RS2 R 8583

F2 AEAEARGSRHAENER

Table 2 High—frequency wetland plant formation of Yellow river in Henan

YRR W HUKABE 534

Plant formation Frequency/ % Distribution of stagnant water habitat
FiAERER Phragmites australis formation 9.54 ZEATPERUK R BAERUK kA MERUK
HFRBER Cynodon dactylon formation 7.48 T HEBUK T BERUK Ak AMERK
FEM-FETEREZR Typha latifolia formation 5.79 T PERUK K APERRUK
SRITSERER Cyperus difformis formation 4.06 AT PEBUK B B RUK

BHIEZ Xanthium strumarium formation 3.83 FATHERUK RIBRHERUK ok APEBUK
WBPRBER Poa annua formation 3.48 AT PEBUK B BRPERUK

J#% Populusxcanadensis formation 2.63 FATHERUK ZET MR DT TR EERUR A PERUK
HEEERER Humulus scandens formation 2.58 FATHERUK BERHERUK Ak APEBUK
JTOHERER Juncus effusus formation 2.49 FEPEBUK K AMERUK

TJBREE R Abutilon theophrasti formation 2.41 F T PERUK Ik AERUK

®3 UEEAEMERHAEY

Table 3 High-frequency wetland plant of Yellow river in Henan

WFh # HE FK A5 5041

Species Family Frequency/ % Distribution of stagnant water habitat
P2 Phragmites australis RAEL Poaceae 7.71 ZEATVEBUK B RUK R APERUK
AR Cynodon dactylon RAF} Poaceae 6.15 T HERBUK H] B RUK R AERRK
M FEHE Setaria viridis RAF} Poaceae 5.66 ZEATVEBUK B RRUK R APERUK
AL Humulus scandens ZF} Moraceae 4.46 FETHERUK (TR BT TR R A PERRK
SEIIYBRE Cyperus difformis HHE} Cyperaceae 3.97 ZEATVEBUK B RRUK R APERUK
e i Typha latifolia i B Typhaceae 3.39 T HERUK H] BRPERK R AERRK
B H. Xanthium strumarium HFL Asteraceae 2.94 R ERUK RBAEBUK kA TERUK
1 Populusxcanadensis Wil Salicaceae 2.36 FATHEBUK A AROK K APERRZK
WESK B Oxalis corniculata FEH HEL Oxalidaceae 2.14 ZETVEBUK (AR BT R APERUK
BTIR 42 MUk AE Aster altaicus 35F} Asteraceae 2.01 ZPERBUK

2.2 AFEBUKAESE AR 2

AN FIBUK A S 1R AR Yy W = 0 B 25 S 3 TR Al P R 5 BE R B — 2, B A PR R UK S K AP
K> [ ERPERUK S F VK EF (18] 3) o e 5 SR R ARG nl i, 5 20 R AR BB S Wb 4 &
AR I — B AT PERRUK S K A PEFRUK > (8] B8R
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Fig.3 Species richness of wetland plants in different standing
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Fig.4 Statistics of main plant groups in different standing water habitats
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Fig.5 Analysis of a diversity index of plant under different
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(Convolvulaceae) ., TEJ& FPFIFEYIRE R K L Hods, U
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M =FEUKCRB T AR B 1 A S5TA AR |5 DNE SR AEBUK A RITERLKF- B 215 MoK i
5 HA =FhRUK A BT HRA R AR E SR AEBUKB R T HEY), FEFACERXT L, 57ERHE K-
F B RIR R ZE KT I T — R R R (Vitex negundo) , 3R W BARTE B 7K F IR AR B2 Tk AT
FUKFNZE 15 MK 85 e Bl ABRAEAE X 5, B IR 6 AT LU Y, 225 BUK 5K APEBUK IS4 R 5K
S B XT HEA TR D 2R HERUK 5K APERRUK B R B SR RE R AR 25 5 5 2= Mok B A A =
FRARUKCE 0 0 A7 B R BUR IH e /b, BV PRk 05 5 B AR BEAE M) R A = 2 2R 07 T A AR R 2251

R T 25 He A RO R RUK A 55 A PR B A URR B, 36 B Sorenson F8EUA Jacard $5 %1, 45 F AN
7o ARAMERIK S ZET5 MR B AR RIPE B K, Sorenson 8484 0.56 , Jacard #5504 0.3889 , M [RI¥Fh ik 70 F
PEFP AR ARRL, SRR SR AMERBUK Z2T5HEBUK MR A 551 Sorenson F8HUM Jacard $8EL 17345
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Fig.6 Association of wetland plants in different standing water habitats
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Fig.7 Analysis of B diversity index of plant under different standing water habitats
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BRI AT R 4 FhBUK AR B AT 33 48R,
ZATPERUK (21 MK 7 | Ta] s BRUK R K R BRUOK 06 -
A 11 B 5 B 11 FOFD 6 FhdE R, 2= HERUK F 2
FH BT JR 2800 L A8 (Aster altaicus) S ( Artemisia argyi) % 04
Hij ( Plantago asiatica) S, Z=1 /KB A8 FE H
FLURIZE ( Sophora davidii) | %5 3 ( Vitex negundo) . 4%
(Populus x canadensis ) %5 20 B, 1A BRPE B K 35 225 h B
% (Saccharum arundinaceum) 35 ( Melica scabrosa) . K
11 ( Plantago major ) SE2H 8, A A MEFRIK 32l 47 SR
FRAE ( Rumex dentatus) 352 ( Polygonum persicaria) | 1%
P (Lemna minor) FH M (F 4) , —02 0 02 0.4 0.6

F=95.732 P=0.001

B FAHERUK
W FA kP
O Ekpk

02 L W K ARUK

PCoA 2

3 #Zit5itie
H ES FKEEISRUAEY B SRR

ZISEE%E 7 /I\?ﬂrlﬁ ﬁiﬂ&?ﬁ :Hij‘ ,f% T}ﬁ X |:F| ;:[\: LI& % §|J *E Fig.8 Effect of water conditions on beta diversity of the wetland
¥ 188 F SHR 56 7,138 TR BRI IRAALATRE T e e e . rl
(Asteraceae) RAF (Poaceae) , 51} (Fabaceae) FIE o on e st
FR}( Cyperaceae) , 33X -5 /IS TR B3R 1o 5 SR 7
PIX T R G R A A R — 3, BT R B B R A 5 09 P S ( Phragmites australis ) , 1 7 HR
( Cynodon dactylon) F1Ji 2L ( Setaria viridis ) F&: B Mg wh — V. HAGHT J5 108 2 B T A A 08 T S IR 8 e o i O 3
ot A5G T e D BRAFAE A AU A5 . SRR YA & 1 BT e AT e oA Tz AR A A AR T T e BT
TA] R HAF ) ) b 2E A v T i PR AR

R4 AMPKEZHIERMOH(P<0.05 BEHAKF)

Table 4 Indicator species analysis in four water conditions ( P<0.05 level of significance)

Py BUKA: 5% » P BUK AR
Species Water conditions Species Water conditions
B /R 28 J SEEAE Aster altaicus FHERK 0.01 BEF Saccharum arundinaceum [ ALK 0.01
3 Artemisia argyi FHERBUK 0.01 FEMN Tamarix chinensis [EE/GETAVIN 0.03
%2Hi Plantago asiatica FHERK 0.01 R Melica scabrosa [i A AR 0.01
it 3% 5 Oxalis corniculata FHERUK 0.01 KAR Plantago major Jia) Bt AR K 0.01
FTHIAE Calystegia hederacea ZATHERUK 0.02 WA Cynodon dactylon fi ALK 0.01
KB Setaria viridis ESE Ve 0.01 JNER Erigeron canadensis il BHERUK 0.01
YA Bidens pilosa ZATHERUK 0.05 MRS Pennisetum alopecuroides [TV 0.02
i 4 Aegilops tauschii FHERUK 0.03 IR Salvia plebeia [JEERIK 0.01
HEEE Humulus scandens EATHERUK 0.03 - Artemisia japonica LSV 0.01
59 Portulaca oleracea FHHERUK 0.03 ARIBH Reseda odorata [EE/GETAVIN 0.03
SERIYSE Cyperus difformis ESSHETIVN 0.01 B %E Beckmannia syzigachne [E TS 0.03
F1HI4E Sophora davidii FATHEK 0.01 H Echinochloa crus-galli AR 0.02
H#I Vitex negundo FA K 0.01 Wi SRR Rumex dentatus AHERUK 0.01
T Populus X canadensis APk B 0.01 FH Polygonum persicaria FKARERUK 0.01
W 24F Cuscuta chinensis FA K 0.03 TP Lemna minor AR 0.01
SR Amorpha fruticosa FATHK B 0.05 B0 Salix matsudana IKATERUK 0.01
BRI F R Alternanthera philoxeroides FKAMERUK 0.01

] R BT A RRUK AR 35 22 S MR ARUK 3R DR O BT A AR I 28 0 A AN B AR A Rp i AR BT o
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TR X, T AR i AR 60% LA 1Y SR BEAR A J LA R SN IR AT VR A K 33 2D, 7K SC R R i
WY 2R T AR A e 1) e BT DA = PERRK O 3 RS A8, 7 SO AP DX P 34 7K A7 5t pl 7 ] 2R AR T 38
PR S AT iR A 0T DX R AT b [ R AR AR XS KA 43 R 317 m AT 119 m,
HAB LR XKL ITE 100 m PATF . ARGERF AR K AL AR K AME R K A2 55 32 AR vh e =1 e J22 DXt A
T R AT ] R SRR DX A R XN B el (4 7K SO 1 2515 MR BUK FK A BUK A 22+
P T2 KBy AR B RUK

HBUKAESE Y 2R 5 B3 R AKSCR AR E 1, RS R, Kokl B %
SR R B 22 S NI 20T M R RIS SR AR DURR UK A SRR P, B RUK Y R 2
FEPE I R X2 PR o 5 M RUK A — BE [R] P9 AR BE A A AR, 558 o8 1 b T /KA B8 005 (8385 7 AS [R) 7K 43 A 1 o
SAMY AR AERYIELE . KBRS RN — 7 TR BT R SR A D i A B
FEAE AR R 5/ s oy — O T, P4 R B2 AE B vh A T AR FEARAE YY) , 22 WA M 3R K At i A v AR
L) AN A HE AN REAE K PR BE B A6 T 0, [ i 3t 7K %) ol ol /K A=A IR S BEAE S |, BT A U 38 43 Bt 3
PEESR AR A KA REAS A AT

T 35 AN [RIRRUK A 15 (R AR 0 o AR 2R (R 0T, e 8 25 P B IR A I B UK A 58 ) S IR B e, )
BRI, Bl DR DX A28 K AL e PG [ AR MR U3 0, 251 MR R A PERRUK AR 58 0 LU B A0 76 S ST 18 in 3 i
R ASE ) B A AR 7K M RRUK R b 3 KA 2 T A 725 A 2 40 PR B AR B D0 R o A 35 1 7K SRR B AR A T At
A S AR BRI | T K R R K KAV RE % L1252 0 0 AR ) T 95 (0 ) ol 4L RN 2 R DR O 19 o 2 B 4
SO BT B AR R RS . AT ST 3R B 1 Hh i AR UK DORTZE 45 PR BUK X M0 AT ALK 7 A Ak
TR, SHABUK A2 B E DY RS KR R A Y RN BRI LR RUKOR
TRAMEFIKAUAT 8 22 W 2L [m) Pyl i H A ) b HA A S 3o 25

25 E AR AR TRV ERK AR 55 0 0] g o T S0t 4 40 A R B A ) B AT A (o 22 57, 45 AR B K SCIR B I e
THEP IR R R AR T R B M AR ) AR R O T SR e R T PEBUR R AR RK
A3 DX, DA R BR B (R AR P R 0 b 8 R B s e AR A iRy T, T BN /K 2R 34 30 1 A i K SO T A
FEVESY U FE T KB A BRI I, SR AT L, A S 7 3 4 A A R A 3 R A R — ZE Y kAT (H
BTV b Y 7K SCERBEAEAE W S (8 2245 P AR Ak, S0 IR B AR 10 AT JRL 0 o, AL 7Kk S i) Jl S0 ik 1 43
2, I TCTE B DDA K SCAE SIB A Y Z FEPER E RO R . BEE T 2 WINEHE MRS AR BUK A5
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