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Fig. 1 Sample sites of aquatic vascular plant in the Yangtze River Basin
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Tab. 1 List and distribution of aquatic vascular plants in the Yangtze River Basin

Faﬁﬂy G Eus Numfg*:fﬁecies HW&UJS YLS MTS JLS WS LIS HS DTS PYS MMS LMS TS

WL R Azollaceae WL R Azolla 2 1 1 0 o0 1 1 1 1 1 1 11
ATEAEIEquisetaceae KWW Equisetum 1 0 0 1 0 0 I 1 0 0 0 0 0
7K HEFHsoetaceae JKHEJE Isoetes 5 1 o 0 0 o0 I o0 1 1 0 0 0
3R Marsileaceae 3¢ JE Marsilea 2 0 o o0 o0 1 1 1 1 1 1 1 1
/KB B Parkeriaceae 7K J& Ceratopteris 2 0 0 0 0 0 1 1 1 1 1 11
7K BlPolypodiaceae & Microsorium 1 0 0o 0 0 0 0 0 1 1 0 0 0
M3l Salviniaceae W3 @ Salvinia 1 0 0 0 0 0 1 1 1 1 1 11
B4 A Fl Acanthaceae JKFEAK J& Hygrophila 1 0 0 0 0 0 1 0 1 1 o0 0 1
FIE R} Alismataceae VS JRAlisma 4 1 1 1 0 1 1 1 1 1 1 1 1
B H)E Caldesia 2 0 0 0 0 0 00 1 1 0 0 0

B WY JE Ranalisma 1 0 0 0 0 0 0 0 1 1 0 0 0

20k )& Sagittaria 5 1 1 0 1 1 1 1 1 1 1 11

T} Amaranthaceae YEF Y J& Alternanthera 2 0 1 o 1 0 1 1 1 1 1 1 1
7K ZE#l Aponogetonaceae 7K ZE & Aponogeton 1 0 0o 0 0 0 0 0 1 1 0 0 0
K B Bl Araceae E T & Acorus 2 1 1 0 o0 1 1 1 1 1 1 11
K¥JF Calla 1 0 1 0 0 0 1 0 0 0 0 0 O

K% )& Pistia 1 0 0 0 0 0 1 0 1 1 0 11

1t Bl Butomaceae 1L 18 J& Butomus 1 0 O 0 0 0 I 0 0 O 0 1 1
4> F}Cabombaceae 4l J& Brasenia 1 0 o 0 1 0 1 0 1 1 0 1 1
7K J& & Cabomba 1 0 0 0 0 0 1 0 0 0 0 o0 1

7K Gk Rl Callitricheaceae 7K 51k J& Callitriche 3 1 1 1 0 0 1 0 1 1 1 1 1
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gr1

HW&UJS YLS MTS JLS WS LJS HS DTS PYS MMS LMS TS

4 Ja

Family Genus

YkhH

Number of species

A &l Campanulaceae
41 Ceratophyllaceae
5 1 % Al Commelinineae
%jF}Compositae

JiefE Rl Convolvulaceae
+F 1R Cruciferae

P E Rl Cyperaceae

VA % 25 F| Elatineceae
254 ¥ Bl Eriocaulaceae
A AF}Gramineae

/N Al R} Haloragaceae

K2R Hippuridaceae
7K &l Hydrocharitaceae

RIGAEJESphenoclea

& & Ceratophyllum
FKAT M J& Murdannia
1% J& Eclipta

7 2 J& Ipomoea

WK F R Cardamine
SIS E Nasturtium
KB E B Actinoscirpus
= H&HJE Bolboschoenus
B HE Carex

P& Cyperus

=¥ & Eleocharis
W& Fimbristylis
W4 & Lepironia

Ji ¥5 )& Pycreus

¥ 52 J& Rhynchospora
IK A J&Schoenoplectus
VB2 & Elatine

NG & Eriocaulon
P17 @ Arundo

%8 Beckmannia
VRVA & Catabrosa
/N & Coelachne

= B Coix

YRJE Coleanthus

& Echinochloa
3 J& Glyceria

- ¥i 5 S8/ Hemarthria
IKAK & Hygroryza

JEFE L J& Hymenachne
W2 & Isachne

HIS 5 55 )R Ischaemum

& FE & Leersia

F 4T J&Leptochloa
B Oryza

&)@ Panicum

LM B Paspalum

#E 5@ Phalaris

74 2 J& Phragmites

£h%L 3 J& Pseudoraphis
FEHRL @ Sacciolepis
K& J&E Spartina

1R Zizania

/N Al E J& Gonocarpus
IR HEJE Myriophyllum
A2 & Hippuris

JK I J& Blyxa

R ¥ )8 Elodea

¥ )& Hydrilla
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g1
Fﬁﬂy G fus Numjﬁ*jffpecies HW&UJS YLS MTS JLS WS LIS HS DTS PYS MMS LMS TS
K ¥ J& Hydrocharis 1 0 0o 0 o0 1 1 1 1 1 1 11
JKZEHI & Ottelia 4 0 1 0 0 1 1 0 1 1 1 11
LR Vallisneria 3 1 1 0o 1 0o 1 1 1 1 1 11
AT 0¥ B Juncaceae KT O B J&Juncus 2 1 1 1 0 1 1 1 1 1 1 1 1
7K FZ 4 FHuncaginaceae  7KFZ 4 & Triglochin 1 1 1 1 0 0 1 0 0 O 0 0 0
JE ¥Rl Labiatae K i 4o J& Dysophylla 3 0 0 0 0 0 0 0 1 1 1 0 0
L5 &8 Lycopus 2 0 0 0 0 0 0 0 1 1 0 0 0
AT & Mentha 1 0 0 0 0 0 I 0 1 1 0 0 1
MRl Lemnaceae VZ VB Lemna 3 1 1 0o 1 0o 1 1 1 1 1 11
L g Spirodela 2 1 1 0o 1 1 1 1 1 1 1 11
TR J& Wolffia 1 0 0 0 0 0 0 0 0 1 1 11
PR Lentibulariaceae 187 )& Utricularia 6 1 1 1 o0 0 1 1 1 1 1 11
T JE A} Lythraceae T JE 328 Lythrum 1 0 0 0 1 0o 1 0 1 1 o0 0 1
Fi 5328 Rotala 2 0 0 0 0 0 I 0 1 1 0 0 0
RE>Z FtMenyanthaceae REESE J& Menyanthes 1 1 1 o 0 0 1 1 0 1 0 0 0
1532 )8 Nymphoides 5 1 1 0 o0 1 1 1 1 1 1 11
R FINajadaceae RSB Najas 8 1 1 0 o0 1 1 1 1 1 1 1 1
3% Bl Nelumbonaceae 3% J& Nelumbo 1 0 1 0O 1 0 1 1 1 1 1 1 1
i 3% B} Nymphaeaceae % & Euryale 1 0 0 0 0 0 1 0 1 1 1 11
P8 Nuphar 1 0 1 0 o0 1 1 1 1 1 1 11
T 3% J& Nymphaea 3 0 1 0 1 0 1 1 1 1 1 11
W32 8t Onagraceae T & EE Ludwigia 7 0 1 0 1 0 1 1 1 1 1 1 1
il i F}Pedaliaceae A FE @ Trapella 1 0 0 0 0 0 I 0 1 1 1 11
Rl Polygonaceae HJ& Polygonum 3 1 1 1 1 1 1 1 1 1 1 11
FR A% )8 Rumex 3 0 1 0 0 o0 1 1 1 1 1 11
W At FPontederiineae A HR £ J&Eichhornia 1 0 1 0 1 0 1 1 1 1 1 1 1
N A 4% J8 Monochoria 3 1 0 0 0 1 1 1 1 1 1 11
lﬁ)%i;zzi tonaceae HR ¥ J& Potamogeton 17 1 1 1 1 1 1 1 1 1 1 1 1
B IR 73 )8 Stuckenia
FE RlRanunculaceae JKEE JE Batrachium
Ip i 5 Caltha
T E & J& Halerpestes
EE )& Ranunculus

)1 & Rl Ruppiaceae
= H ¥R} Saururaceae

% ZFlScrophulariaceae

ZF} Trapaceae
i Bl Typhaceae

AT A Umbelliferae

i IR H R} Xyridaceae

)| & % )& Ruppia

B ) Houttuynia
Z A% JESaururus
i-HR J& Dopatrium
K\ J& Gratiola
£ J& Limnophila
IKVEEE Limosella
B} )8 Lindernia
YULINE Veronica
%2 )& Trapa
=% R Sparganium
)& Dpha
T 5 Centella
& Cicuta

JK T J& Oenanthe
FEIT B Sium

B IR B Xyris

AR Rl Zannichelliaceae 1 R JE Zannichellia
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Fig.2 Species number of aquatic vascular plants in the subregions of the Yangtze River Basin
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Fig. 3 Similarity of aquatic flora among the subregions in the
Yangtze River Basin
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Tab.2 Contributions of environmental variables to spatial pattern
of aquatic vascular plants in the Yangtze River Basin

Tk % Percent contribution

Enviror}fnt:gn%i%ariable gi?e i ﬁ%ﬁ i I?Eﬁ%dﬁﬁﬁj '
All species species
PR BIOI1 0 0
A¥HEZ BIO2 0.7 1.1
g ;:’3 E}§%$ S BIO3 4.6 4.1
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BIODIVERSITY PATTERN AND CONSERVATION OF AQUATIC VASCULAR
PLANTS IN THE YANGTZE RIVER BASIN, CHINA

WU Zhi-Gangl, XIONG Wen’ and HOU Hong-Wei1

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 2. College of Fisheries,
Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: The Yangtze River is the largest river in China. It is a priority conservation area for biodiversity of the world,
with its main river, branches and wetlands. As an essential part of freshwater ecosystem, aquatic vegetation has been
well studied by Chinese researchers since 1950s, but large-scaled analysis on the biodiversity pattern is lacked. Based
on published studies, we analyzed spatial and temporal pattern of aquatic plant diversity in the Yangtze River Basin,
and calculated the suitable habitat area and underlying influence of environmental factors using MaxEnt software. A
total of 298 species are recognized, belonging to 121 genera in 52 families, which is 57.6% of the total aquatic vascular
plants in China. The Yangtze River Basin is the key area for aquatic plant diversity of China, especially the subregions
of middle reaches. The elevation and land use are the key environmental variables to the spatial pattern of aquatic
plants. The separation among water systems have weak influence on the spatial pattern of diversity in aquatic vascular
plants, but potamo-lacustrine habitats facilitated the species homogenization of the flora in a sub-basin scale. The net-
work consists of Poyang Lake, Dongting Lake, Tai Lake, and the middle and lower mainstream is the suitable area for
the aquatic plants based on the MaxEnt model. In the past half century, the decline or loss of aquatic vegetation oc-
curred in plenty of lakes in the Yangtze River Basin. We suggested that the protection of aquatic vegetation should be
incorporated into the integrated conservation of the middle and lower Yangtze River.

Key words: The Yangtze River Basin; Aquatic vascular plant; Diversity pattern; MaxEnt model; Conservation
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Appendix 1  List of endangered aquatic vascular plants in the Yangtze River Basin
Bl Family & Genus Fi Species RYEE/TUCN
KAER} Isoetaceae KAER Isoetes [SE-Y €[ Isoetes hypsophila VU
HRIKAE Isoetes orientalis CR
HpAE K EE Isoetes sinensis 1 %, EN
IKBREY Parkeriaceae IKBRJE Ceratopteris FHAE KRR Ceratopteris pteridoides 112, EN
Ik Ceratopteris thalictroides %%, vu
FEIER Alismataceae HERJE  Caldesia WHEER  Caldesia grandis CR
e Caldesia parnassifolia CR
EHEEE  Ranalisma KBRS Ranalisma rostrata I %, CR
e Sagittaria job AR BE Sagittaria guayanensis EN
)1 ZE 4 Sagittaria lichuanensis VU
/INEEG Sagittaria potamogetifolia VU
Liigeion Sagittaria trifolia NT
KR Aponogetonaceae  7KZEJE Aponogeton K2 Aponogeton lakhonensis VU
Zise Cabombaceae Zis Brasenia 23k Brasenia schreberi I %, CR
PHER} Cyperaceae fA4)E  Lepironia VEp A Lepironia articulata NT
KA & Schoenoplectus I RIKZ Schoenoplectus chuanus EN
HITKA Schoenoplectus jingmenensis VU
BHAE R Eriocaulaceae BHEH)E Eriocaulon BHEEL Eriocaulon buergerianum vu
KH A H B Eriocaulon decemflorum VU
RAF} Gramineae WR)E Coleanthus R Coleanthus subtilis EN
KRB Hygroryza KK Hygroryza aristata NT
NZAEER}  Haloragaceae IWESIE  Myriophyllum — HIEINREHE Myriophyllum alterniflorum VU
T RINEEE Myriophyllum dicoccum NT
KA INE# Myriophyllum oguraense NT
SR Myriophyllum tetrandrum RE
G5 BINEEE  Myriophyllum ussuriense %%, vu
Rl Hippuridaceae W8 Hippuris U A Hippuris tetraphylla NT
IKEERY Hydrocharitaceae 7K1 J& Blyxa T R K Blyxa aubertii VU
S K i Blyxa leiosperma VU
KERTE  Ottelia 3L Ottelia acuminata vu
YA Ottelia alismoides VU
KL, Ottelia cordata 1144, RE
TR Vallisneria ] B Vallisneria spinulosa NT
HESER} Menyanthaceae 11R)E Nymphoides IK B TEAE Nymphoides aurantiaca NT
N Nymphoides coreana NT
REER} Najadaceae )R Najas P /e Najas ancistrocarpa vu
Z ALK Najas foveolata VU
CFUHIR Najas gracillima 4, LC
W R Najas oguraensis EN
FER} Nelumbonaceae EJE Nelumbo = Nelumbo nucifera 1%
MR Nymphaeaceae WERE  Nuphar MR Nuphar pumila %%, vu
HR¥3%F}  Potamogetonaceac HRFEJ&  Potamogeton — IFMHRT  Potamogeton natans NT
HZERF3% Potamogeton praelongus vu
B Trapaceae B3 Trapa IS Trapa incisa 11%%, DD
HHE Typhaceae BENE Sparganium Lo = Sparganium angustifolium NT
R Sparganium natans vu
IEE Umbelliferae KR Oenanthe FER KO Oenanthe benghalensis VU




