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Abstract: Based on the survey data in 2003 and 2019, the diversity of wetland vascular plants in Jianhu Provincial Na-
ture Reserve in Yunnan was studied. The wetland plants were determined according to the standards issued by the State
Forestry Administration and the division of relevant literatures. The results showed that there were 129 species of wet-
land vascular plants belonging to 83 genera and 34 families in Jianhu wetland, which could be divided into 12 distribu-
tion types and 12 forms. The temperate species accounted for 75.19% of the total number of wetland vascular plants in
the reserve; There were 13 species endemic to China, accounting for 10.08% of the total number of wetland vascular
plants in the reserve, including 4 species endemic to Yunnan, accounting for 3.10% of the total number of vascular
plants in the wetland reserve. According to the classification and statistics of life forms, 92 species of hygrophytes, 19
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species of submerged plants, 9 species of emergent plants, 5 species of floating plants and 4 species of floating leaf
plants were obtained. The wetland vegetation consisted of 5 vegetation subtypes, hygrophyte type, emergent plant type,
floating plant type, floating leaf plant type and submerged plant type, and 17 formations, for example, Polygonum hy-
dropiper, Oenanthe javanica and Carexbolting sp. formation and Polygonum hydropiper, Polygonum amphibium and
Polygonum strindbergii formation. According to the species habits, morphological characteristics, habitats and sources
in the field investigation, it is determined that there were 4 categories and 63 species of secondary vascular plants in
Jianhu wetland, and the floristic secondary degree was 48.84%. There were 39 species of wetland vascular plants in
Jianhu Lake and Lashihai in Northwest Yunnan, with a species similarity of 22.29%, and 18 species of wetland vascular
plants in Chenghai in Central Yunnan Province, with a species similarity of 10.00%, with a higher similarity with
Lashihai. The results show that the vascular plants in Jianhu wetland are characterized by high species richness, sig-
nificant temperate components, extremely low endemic rate, complete life forms, diverse community types, high floris-
tic secondary degree and obvious components in Northwest Yunnan. The main reasons for the diversity of wetland vas-
cular plants in Jianhu Lake are the high altitude, north latitude and serious human impact on Jianhu Lake, which are
directly related to the characteristics of Jianhu Lake, such as shallow water, fast water replacement, low pollution, gentle

lake bed inclination, large bank curvature and thick sludge at the bottom.
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Tab. 1 Composition of wetland vascular plants families, genera and species in Jianhu, Lashihai, Chenghai

Al Family J& Genus i Species
T i Ry 2 T
VAR e W =gy 187 v W 11 VAR Vi W =g
Wetland plant twpe SV W B S Aowe R G fobe R
Jianhu Lashihai Chenghai Jianhu Lashihai Chenghai Jianhu Lashihai Chenghai

BREHIY) 3 3 1 3 3 1 3 3 1
ALY 0 0 0 0 0 0 0 0 0
M) 21 15 19 44 30 39 65 40 41
oy HAE ) 10 12 8 36 31 23 61 42 27
FhFA /N 31 27 27 80 61 62 126 82 58
Ay AT 34 30 28 83 64 63 129 85 69

SUHNE L 4E S Y S hi i B 44 MY colonum) . 7K ( Zizania caduciflora) . HF3
(85 #) LB R A KA ( irpus taber- ( Marsilea quadrifolia) . T4 ( Azolla im-
naemontani ) . /%5 ( Phragmitesaustralis) . ¥ bricata) % 39 Fi, YIFFAHLIME N 22.29%. i
22 ( Polygonum amphibium) | 733% ( Nymphoides A 1R 4E45 48 69 F, 5801 L4 A A A &
peltatum) . B72% ( Trapaincise) . # LA ( Anemone  E #F ( Anemone rivularis ) . R # ( Bidens
rivularis) . /KB E (Batrachiumbungei ) . 41 tripartita) . f1H ¥ ( Centella asiatica) . %1
#: ( Ceratophyllum demersum) . E 4% ( Prunella ( Crassocephalum crepidioides) . i 4 # ( Cy-
valgaris var. vulgaris) . 23 ( Hyalrilla verticil- nodon dactylon var. dactylon) . &[ffF ( Cyperus
lata ) . 72 4£ ( Ottelia acnminata var. acuminata ) rotundus) . Y3k ( Echinochloa colonum) . #
¥ F 4 ( Cynodon dactylon ) . )3k #1 ( Echinochloa ™3¢ ( Epilobium hirsutum) . 7% ( Galinsoga
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parviflora ) . JIKE #: ( Myriophyllum verticillatum )
7% ( Phragmites australis) . 7kK2% ( Polygonum
hydropiper ) . #3k ¥ ( Polypogon fugax ) . JH %«
( Potamogeton crispus) . ZL£E% ( Potamogeton
pectinatus ) . 7K 2 ( Schoenopl ectus taber naemonta-
ni ). ¥ Ei > ( Sonchus oleraceus ) . #7%( Vallisneria
natans) % 18 Ff, WA AHAIM: A 10.00%.

G 34 FHEHAEE MY b, & 5 B LD By
Bt 9Bl 56 J@ 85 Fh (£ 2) , LR HAEE
Y BRI 26.47%, & BJBEN 67.47%, &
SR 65.89% , H4 L T ST b AR AR ) X R
EOJEEX N

®2 SIMEHMEEEYS S MU EHR

Tab. 2 Wetland vascular plants in Jianhu contain more
than five families

g T gy mE A
No. Chinese Scientific name  No. genera No. species
name

1 RAE Poaceae 15 21

2 HF Asteraceae 11 14

3 YRR Cyperaceae 8 14

4 HRF¥%L  Potamogetonaceae 5 9

5 EER Ranunculaceae 3 6

6 JRIER Lamiaceae 5 6

7 R Polygonaceae 2 5

8 B 7 Scrophulariaceae 2 5

9 K EERL Hydrocharitaceae 5 5

2,12 pAREESH SR HAEEAEY) 129

Bl ok 12 oA X ZERLAD 12 AN R, Y
FhEb B e, 11 97 i, (SR X IR M 4845 R )

B 75.19%, & WS MR T3¢ ( Potamogeton
heterophyllus) . 7KJF ( Oenanthe javanica) .
3% AE ( Ottelia acuminata ) | #73Z ( Trapa natans) .
I8 ( Zizania latifolia) 55, #HFAT 17 Fh, SR
P DX 1 A AR P B 13.18%, UL B e
( Crassocephalum crepidioides) . 7K#j’ ( Eich-
hornia crassipes) . fallR % ( Dichrocephala in-
tegrifolia) . M 7K#R# ( Kyllinga brevifolia)
JKi ( Blyxa japonica) %, i Fh iz $as K H
AL AT 10 o, 7 PR X A A ) B
7.75%, B3 IT.4T ( Azolla imbricata ) . 7K 24 ( Scho-
enoplectus tabernaemontani ) . F+ 5 ( Digitaria
ciliaris) o A At 15 F, di ORI X0 AE
YRy 11.63%, n4:fa@EE (Ceratophyllum demer-
sum) . ¥ (Lemna minor ) . K7# ( Najas
marina) . 12501 %5 ( Trifoliumrepens) . /%5 ( Phr-
agmites australis) . HERFAF 13 Fl, i RIPIX
TR AR BB 10.08%, Hb aREEAE R 4
Fir, R X TR A A A A 3.10% (£3) o
213 BRMHAFRSN  SLINEHLLEE Y
129 i REA: TR AR o3 i A A ) . KRS

EVEREY . TR AR LA UK AE ) 5 2 (R 4) .
AR RIS i LT 92 B, 5 S 51T 4k HE W)
(1 71.32%, S AFEGIIIEI K X . W LA &
W3 UK B K B REE b S R A B b, Aok AR AR
( Anemone hupehensis ) , %£%£4) ( Veeronica polita )
s HYPRCRTUKA I 19 B, 5 G0 E Hb 245 4
Yy 14.73%, S A TEBIAR AL TR AL, 4 fh i
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Tab. 3 Unique vascular plants in Jianhu wetland

FF5 No B4 Family name F1 3 4% Chinese name $1 T 44 Latin name ¥4 P Endemism
1 TR LT ARk SE Cardamine flexuosa var. debilis =ERH
2 SAlAERE FKRINAE Impatiens aquatilis ZHRA
4 JT 0B} BRI KT Juncus sphaerocephalus PNEEL e
5 PR X [G2E3% Eleocharis liouana PNEEL e
6 EHER TKARAE Anemone hupehensis var. hupehensis o [ A
7 2%} 7K ) BH e 7 A Inula helianthus-aquatilis R
8 AL TEAlIAE Primula poissonii A
9 WEAF T KANIAE Primula pseudodenticul ata o A
10 LR A B b 3 Trigonotis gracilipes op [
11 JRIER IR 1185 Ajuga forrestii o E A
3 KR MF3EAE Ottelia acuminata var. acuminata o A
12 VHRLRL “EYH Cyperus duclouxii LRIESEE S EY
13 T AR} PR Arthraxon xinanensis of R
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Tab. 4 Life form composition of wetland vascular
plants in Jianhu

T2 A ) A 5 2 i Ao
Wetland vascular plant life form  No. species  Percentage/%
A A 92 71.32
TUKAY 19 14.73
KA 9 6.98
BT 5 3.88
TEIHAE) 4 3.10

( Ceratophyllum demersum ) . Yt iR 3% ( Potam-
ogeton lucens ) 5§ ; F-UEHEKAEY) T 9 Fh, &1
WHE AL I 6.98%, 43 A1 15 &1 8371 K3
YK, % ( Phragmites australis) . i

( Zizanialatifolia) 45 ; EEVEAEY 5 R, A fES
W . AW A5 IROK X, S0 b A
FHYI) 3.88%, 4n/K# ™ ( Eichhornia crassipes) .
T (Lemnaminor ) 5 ; FEMARY) 4 F, b &1
RHAEE YN 3.10%, [FIAEA0 72 GBI |
AWAE L ASskoK X, WEFzE (Trapa natans) .
#53% ( Nymphoides peltata ) %5,
22 EESHM

S H AR PR DR AT B, (ARG . EAE
TR PR KA | 350 235 ] 30 A s v K DX 4R AR
7K B8 ZE 1 PR K XA VE 3 s gk DA B S R
(A T I A R 7K AT DX AR o 1T Y A ]
K5k s AR, 17 MER (RS) &

x5 SIERMER
Tab. 5 Wetland vegetation of Jianhu

IR MR vixiil 2
Vegetation subtype Formation Distribution range Abundance

A A 1 KE KRR R W) R K X WL

P/ & ST B S FH B SHEN W) BN Y A B I

3 DT R AR R ) R N T A A BUK IR kA I

4 FEHEBER W) B Y A B I

5 % AR A W T N 1 A 45 L

HEKAE Y 6 M-S AH-EFE TR WA | R K IR ¥ R T 22 ) Y — R AR TR O 341 P

7 ERER T AT 11 B 30 P

8 KRR W) S K I I

e/ 9 T TLEL BRI SFHE &R W I

TR Y 10 B34 MR R A LR 3 P

11 4730 RF & W AN B N K TR 1~2 m AYTR K X L

UK R 12 IR 73R - Eh R IR 73R 5 13 B3 ]

13 G- BRI T2 R WX A PeF

14 AR R WX N e

15 W H-IRFRHE R St BT S0 T A R I DA B OK X P

16 ORI BEHE R WA DX A R Rl A, JE R P

17 LL48TT -G e 2R W P

ST A SRR DXV A A R V5 43 A 7E )
KX KINBUK S A BUK A . KI5
GRIRE RS, SRR D AR B b o3 A T AR
T RAREE . SRR REEE, F
FLRIKEIKF-ZERRER (Form. Pogonum hy-
dropiper-Oenanthe javanica-Carex sp. ) Al Hifi2s-
JK R B Z2( Form. Polygonum amphibium-P.
hydropiper-P. strindbergii ) ; HR LK #E% 3
B AT AW N R R UK Xk, 2 AR DX b AR
B v 55 B A K T HAT R 2SR, b 4 £ 3 - TR

- ¥F3X# A (Form. Ceratophyllumde
mersum-Hydrilla verticillate-Potamogeton sp. ) il
WSEAEREZ ( Form. Ottelia acuminata ) 7E&1H N
KA s SERKAEREE R Z A 7e ity o i
JKE AT RS LA R A 30 i K I,
M- aP-E 2 EFHIFR (Form. Zizania lati-
folia-Ceratophyllum demersum-Alternanthera phi-
loxeroides) A &I HIER , JLFIE IR
WIZE B AT, AT ST 1Y v K AR A
PR 5 7 AR B V% 32 200 A 7E A BT
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T K DRI 20t g, G B 2 - 4 0 A R
( Form. Trapa natans-Ceratophyllum demersum)

FRGEH s PR A I TR 53 A 7 XU 8 T K
X, HAEN, WL AR R (Form. Azolla
pinnata ssp. asiatica-Salvinia natans ) 7£ &1 # U,

23 XEXEE

MR 5 T Z )8 A o 2 P2 B 2 1 | TR SRR
BT RORTR, i SIBIE A U A 4 2%
63 Fh (K 6), HIBHAEE MY 129 FhAY 48.84%:
S50 ZRJE A AE P T B A 2 M I b S

6 SRR SRS
Tab. 6 Division of wetland secondary vascular plants in Jianhu
thac4 A KA A 4 T4 WA
Chinese name Latin name Secondary type Chinese name Latin name Secondary type
F1 BEF Ranunculaceae 31 B E 5 Bacopa monnieri 2
[/ AN) Ranunculus sceleratus 1 F12 J§IEFE Lamiaceae
2 15 15 75 Ranunculus chinensis 4 32 HAfE Prunella vulgaris 1
F2 & fa gl Ceratophyllaceae 33 Fam Lamium amplexicaule 1
3 4 Ceratophyllum demersum 1 34 3 fuf Mentha haplocalyx 1
F3 2R} Polygonaceae 35 2R Mentha spicata 1
4 PR Polygonum amphibium 1 F13 k¥R Hydrocharitaceae
5 k3 Polygonum hydr opiper 1 36 /K Blyxa japonica 1
6 F B Rumex japonicus 2 37 L Vallisneria natans 1
F4 ik} Amaranthaceae 38 M Hydrilla verticillata 1
T EREFR Alternanthera philoxeroides 3 39 ki Hydrocharis dubia 1
F5 #inf 28 Onagraceae F14 IRTEF} Potamogetonaceae
8 Wit Epilobium hirsutum 1 40 5 Potamogeton crispus 1
9 I AN ISESF;D'I ?ﬁ':hrgnbéuervl:fn?l“um 1 41 FIFiRFE Potamogeton heterophyllus 1
F6 /N Al &L Haloragaceae 42 i ZE MR T8 Potamogeton compressus 1
10 FER AR i Myriophyllum spicatum 1 43 JEM RT3 Potamogeton lucens 1
11 IR Myriophyllum verticillatum 1 44 21 LR Potamogeton pectinatus 1
F7 M A6 B Papilionaceae 45 DRIR T8 Potamogeton malainus 1
12 AR Trifolium repens 2 46 VT IR T Potamogeton maackianus 1
F8 SRRt Urticaceae F15 W AAER} Pontederiaceae
13 =k Urtica fissa 1 47 JKEE Eichhornia crassipes 2
F9 257} Asteraceae F16 AT 0o F} Juncaceae
14 FFE R Sonchus oleraceus 2 48 ST Juncus effusus 1
15 BF i Crassocephalum crepidioides 2 F17 &R Cyperaceae
16 ¥ H Galinsoga parviflora 2 49 F 7 Cyperus rotundus 2
17 #t B Bidens cernua 2 50 ik 71 Mariscus sumatrensis 3
18 JRANEL Bidens tripartita 1 F18 RARL Poaceae
19 R 34 Dichrocephala integrifolia 1 51 M Cynodon dactylon 1
20 FE M E SR Sonchus asper 2 52 B Phragmites australis 1
21 R Hemistepta lyrata 1 53 AT Arundo donax 1
22 HHAE Sk Car pesium cernuum 1 54 3 Zizania latifolia 1
23 RAKE Carpesium abrotanoides 1 55 63k Echinochloa colonum 3
24 FE Artemisia selengensis 1 56 FLBEOKR Poa annua 3
25 KWIBHEEE AL Inula helianthus-aquatilis 1 57 /N LB Arthraxon lancifolius 3
26 I3 5 Kl je B Myriactis nepalensis 4 58 HH A AL Echinochloa oryzicola 3
27 K A Myriactis wallichii 4 59 £ F Bromus japonicus 3
F10 A} Boraginaceae 60 JLHL Arthraxon hispidus 3
28 1 ) T Myosotis caespitosa 1 61 B Lolium perenne 2
F11 &8t Scrophulariaceae 62 K= Echinochloa caudata 3
29 BTRIA %4444 Veronica persica 2 63 PRI H Arthraxon xinanensis 3
30 BEUEYH Veronica polita 2
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Fl, ZESAERT (NO:>0.01% ) A3 FAK i
WS R MY, 1137 F, IR Y SN
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KAty (ISR AR ) , it 13 F, i
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FISR ST 250, 113 Fh, IR RS R B
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63 MU AEMYMEET 18 MR, & 5 MK
LI EARHA 3R Compositae ) . RASEL( Poaceae )
FIHR F-3%FF ( Potamogetonaceae ) 3 I8, £l 34
Fr, KA TR H AR YT 53.97%, PR R
Y, HIRHRS R S (43 F0) , AR
R (13 )

3 itig
31 SR EY ST

S E SRR XA B 4E S FE Y 34 Bl 83
J& 129 Fh, SHimiiEg 4R Y 30 Bl 64 J& 85
FhANFE VR L 4R A5 HE ) 28 B 63 & 69 FhAH L4k,
S 2R A A P AR B o S
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k| R R U AN Pl T N 5 R LU R e /K SR S
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WA ST RS A Y . FEKAEDY
EIEREY) . TR DL R DUK RS S 2%, MRS T
R ERAT A Y= /)i DA SR i B o o 13 T LY i
ALEG 5 DR RN 17 DRER, BEESRIZEE,
SR M 4R AP X R KA S 48.84%, S5 H
P75 SRR B X R YK AR B 26.45% %0 1, IX Rk A4
FEE, RELH R A T S I A A
F W5 5 3T A VG I DX 3 A i T VAR A A
FRARRUPE A 22.29% , 5 58 3T TR H DX 8 %) i 0 0 b
A5 R R AR RIS 10.00%, 500 B9
PR ARRUME T, o] LUE S0 VS Jb DX SRR AR
M
3.2 SRS EY SR E
3.2.1 EEASE O E Hh 2E A R A R EL 451
K 75.19%, JEPR SR S 18 b Ak TRV b g R 1T 1L

X, A FEAORE TG X, AR, rE
B X R A B 3 AR X R ARE, DA S $E
T IREAEL 40 00 o S TR AL F YL 75 b R 40 DX SRR A
EATATY VR (VA Rl AN ) = S e S B K VA e
100°06'~100°09'E , 26°52'~26°54'N** | 1 ¥k Hy
2440 m* | AU Z i FP Y v JRUIBTIE b A e
AR IR IX, HuSIE s = 2>, il
ALV AR, R RS o U R
#RAL, 17T 100°33'~100°45'E, 26°25'~ 26°40'N,
W R 1501 m, JB & UIT K R0,
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