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20 7 Vg T S T AR 1/8 . I EI RN Bl M AR DA Ll 3
B MG HN T, Mk 45~ 1 867 m, +1EZEA HL
A B I A E b R AR RRAE, PR AR AR E R R
WU I RELTE | AR B g £ o i Ab A
WALk, AR BT = WU, AR 3
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Tab. 1  Floristic composition of aquatic plants in Hainan Tropical Rainforest National Park
K Al Family J& Genus i Species
Plant group A i /% WA~ Hi /% Bt/ Hi /%
Number Percentage Number Percentage Number Percentage

FRISAHY) Ferns 17 17.89 28 10.98 36 7.69
BT

BT Monocotyledon 24 25.26 98 38.43 201 42.95

Angi WA AE

figlosperm ) 54 56.84 129 50.59 231 49.36
Dicotyledon

A1t Total 95 100.00 255 100.00 468 100.00

22 ®. BHEBFE

221 #Aegsam RIESENSAE M, AR
geit 2l 95 MR 6 MG (FR 2) ., MR 2 ]
H, & 10 MR UL E RS SRV 10.53%,
HETTHR T 57.48% By 9 A, Jo 2 LR A B}
(Poaceae) . VHELEL(Cyperaceae) . 24} (Asteraceae)
FZLEL (Polygonaceae) AR Y KB FIECRF); &

9 MNWIFR K UL R S SRR 89.47%, EILA
42.52% MR . BN B RR R R 2 S
IR KO- G A R, BN A
e AR T TR SAEL, T 2 ER A D
A SRR SRR, IR R T AR
FVGE R R % B 08 e K A R R ) 8 22 2 A%
B3 o
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Tab. 2 Level statistics on families of aquatic plants in Hainan Tropical Rainforest National Park
Al Family J& Genus ' Species
%) Level BhbA e B EHH% BdRAS %
Number Percentage Number Percentage Number Percentage

FARRRL(15h) Monotypic family (1 species) 43 4526 43 16.86 43 9.19
/NBH2 ~ 4Ff) Small family (2—4 species) 32 33.68 53 20.78 88 18.80
H/NBH(S ~ 9Ff) Medium-small family (5-9 species) 10 10.53 32 12.55 68 14.53
FRL(10 ~ 19F)) Medium family (10—19 species) 6 6.31 42 16.47 77 16.45
BARFH20 ~ 39Fh) Greater family (20-39 species) 2 2.11 30 11.77 55 11.75
KB =40Fh) Large family (=40 species) 2 2.11 55 21.57 137 29.28
#11 Total 95 100.00 255 100.00 468 100.00

222 BHAR RIS R AR ARG
Fg 255 @Al 5 4 ANER (R 3) . R 3 A,
TE & B |, Wb o3 A RO 5] . DAYS R
J& (Cyperus) . 22 J& (Persicaria) . % % J& (Carex) Fl
£} 5 )& (Lindernia) >4 3 19 K& A @ A S s
B 5.49%, FALE T 25.00% I4F, i B mhE Fil
/N R B B 94.51%, (HALTTHK 75.00% HI 4
P R B . X — 25 R — R TR
FN K AE AR 2 80 A e vh T 0o 25 i
JC, R, K A B g A B A B A et S e T
ZE R AT KA EA B R 2 2
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177 RGN 5, IF it — 242 R T 2 M RIK A7 38
TR LI R TOK  ETE L PR KRR A
SAKAASIR(GR 4),

MAR AR KA % R, FARRY)
A PR, e 426 B, A B FRER 91.03%, H LIAK
FHR F; RAKEHY RIS H /D, e 42 B, AL
SRR 8.97%, HUWEA S E(E 1, Bl 2),
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Tab. 3 Level statistics on genera of aquatic plants in Hainan Tropical Rainforest National Park

J& Genus F Species
5 Level — —
B/ Number 17 H6/% Percentage %05/~ Number 17 /% Percentage
HFfJE (1) Monotypic genus (1 species) 174 68.24 174 37.18
/N (2 ~ 4Ff) Small genus (2—4 species) 67 26.27 177 37.82
HJ& (5 ~ 9Ff) Medium genus (5—9 species) 10 3.92 58 12.39
KJE(=10) Large genus (=10 species) 4 1.57 59 12.61
4711 Total 255 100.00 468 100.00

x4 BEATERERAEKEEYERE £FRRKEESE ST

Tab. 4 Statistics of aquatic plants by growth form, life form, and hydro-ecotype in Hainan Tropical Rainforest National Park

KA A= 25257 Hydro-ecotype

\ ’ S 7 e
e ek e T i e gk 0 P,
Plant type Growth form  Life form Percentage i oating- ree-

g number £ Helolzllii/tlc Em&le;rgltent leaved floating Subrlr;(;rtged
P P plant plant P
b=g’s
EPﬁ?k e 2 0.43 2
Medium tree  Evergreen
ANFRA Wl
Small tree Evergreen 4 0.85 4
/N =N
hIRA /% t 1 0.21 1
Small tree Deciduous
N :ﬂl»g‘
KHEAR e ; 149 ;
Large shrub ~ Evergreen
HEA v
SHEA @ t 5 1.07 5
Large shrub ~ Deciduous
A : o
Woody plant A waR 4 0.86 4
yPp Medium shrub  Evergreen '
Pk
Medium shrub  Deciduous 8 L7 6 2
F/NER s
Small and Everareen 2 0.43 2
dwarfshrub 08
WA ZAEAE o L1 o
Subshrub Perennial ’
AR TEA Wik | 091 |
Woody liana  Evergreen )
/N Subtotal 42 8.97 40 2 0 0 0
A —AFAE
Herbaceous vine  Annual 2 0.43 2
B LA
. . 6 1.28 6
Herbaceous vine Perennial
REL —AEA
ALY Grass Annual 0 641 23 7
Herb plant i :
ero plan A FEE ) 1111 44 8
Grass Perennial
Ju Py .
RIS H F
Forb Annual 143 30.56 107 31 1 4
ZeAEL H
RRE Z4A 193 41.24 145 35 5 4 4
Forb Perennial

MAETE RN 5, RAEYLIF 20O, e 4R (8 3) o WIZE KA K At ik,
YOI M AR WAL Z AR 0 3, k2 — R RIS Pl Ui 7 M fE i g L LA
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Zi%k 4 Tab. 4 Continued

/A

sk A 25257 Hydro-ecotype

TEMAEY) ST

WP ERAL A s MTH% @AY HEKHEY) . VLKLY
Plant type =~ Growth form Life form Species Percentage Helophytic Emergent Floating- Free- Submerged
umber ot lant leaved floating lant
pa P plant plant pa
/It Subtotal 426 91.03 327 81 6 4 8
471 Total 468 100.00 367 83 6 4 8
CRREE ARG (R R RA | ZARERIAR) ) R,

m ARARAEY) (4270, 8.97%)
Woody plant (42 species, 8.97%)

WY (426Ff, 91.03%)
Herb plant (426 species, 91.03%)
1 RAMEREYHELYE SILE
Fig. 1 Proportions of woody and herbaceous plant
species

A (17, 2.38% )
" Liana (1 species, 2.38% )

>

(70, 16.67% )
w B EAR (8Fh, 1.88% )

Tree
(7 species, 16.67% )
Herbaceous vine ( 8 species, 1.88% )
" R

(827, 19.25% )
Grass
(/85 species, 19.25% )

= A

(34%H, 80.95% )
Shrub

( 34 species, 80.95% )

m At
(336Fh, 78.87% )
Forb
(336 species, 78.87% )

AREMEREMERKBMEEE HILE

[ 2
Fig.2 Proportion of tree and herbaceous plant growth
forms

FERELL RS F R Sems (T ARAS | — 4R RUAC)
A3 O AT, X R DR PR 1 R 7 1) BE A AR PR D
Trhe g, (W] i B A BREE T PR AR A A —
SR FE 0% e 1y L

MRA AR &, WA AL 367 Fh, 5
KPR 78.42%, HEAKAH AL 83 i, b R
17.73%, 3% S TR G2 [ 58 28 el K AR AL Y 2
A, WK, 7 FUETEA Y ARG A, 2 SRR
Ky 3.85%([ 4) o X ST DX DU . K%
R, KA L 2 S AR BRI AR AT
24 ERARP. TREPRFEEY ARItsiT
2| 11 FhE SRR AR, Hod, BER 9
PRI EFAAY) 7 B, EASRAALY) 2 Fh, SRR
Kb (Alsophila gigantea) FNRPHY (A. spinulosa); HE
KW 2 T, KR (Ceratopteris thalictroides ) Fl
YEkiAE (Oryza meyeriana); YL/KAEY) 3 Ff, o Kk
¥ (Cladopus nymanii) . %518 RIEH (C. yingge-
lingensis) 1 1B 4R )I| % (Terniopsis daoyinensis) .
T A4 T AR B AR AR 4 B, YOR AR AR, R
W 7 A B% (Rhododendron hainanense) . & E =
e @ F B 55 (Liparis
bootanensis) FITTH % (Arundina graminifolia) .

cHE b A ) 2R LT (4 5 R SR
(2020) ), PPAG 52 0 i fE (EN)2 B, A 15 2 A A
Y1 1% (i ¥ #5E Gymnosporia tiaoloshanensis)
VLK AE Y 1 Fp Ch 5 SR 5 Sagittaria guayanensis
subsp. lappula); 5 16, (UV)S B, 61§58 4= 9
2 Fh Gl RS FRSES ), $E/KAEH) 3 Fh (ORI L /N
ZEUY Sagittaria potamogetonifolia) Fl /K Bk ); It 1&,
(NT)6 Flt, YRR LEAEY), Ay ifs e T ¥ (Scindapsus
maclurei) . KB (Leucocasia gigantea) . B
W& (Boehmeria lohuiensis). i 22 2 ¥ (Carex
planiscapa) . #i ¥ % (Tacca chantrieri)Fl 5§ Fk
(Asplenium nidus) .

(Cionisaccus procera) .
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ZAEAE(8F, 19.05%)
Perennial(8 species, 19.05%)

B R (20F, 47.62%)
Evergreen
(20 species, 47.62%)

m JEM (1450, 33.33%)
Deciduous(14 species, 33.33%)

m—AFE(175F0, 41.08%)
Annual(175 species, 41.08%)

W ZAE(251F, 58.92%)
Perennial(251 species, 58.92%)

3 ARAFMEREYEFRMELE S LE

Fig. 3 Proportion of tree and herbaceous plant life forms

ZE (PR SRR L S SS Y E
(2020) ), it re & BF A= e R 2 H 45 20 A 5
YL NAEY)E (https://www.iplant.cn/), Xf HA 4
WA FIAMAGET . LGt 2h A Rt
24 Fb, Hoh AR AR O B, i P EARA AR A
TR 37.50%. TEIERSFFA M b, IR AAEY) 6
N B B A (Phyllagathis melastomatoides) . 1§ 7 #

= SRR (4%, 0.86% )
Free-floating plant (4 species, 0.86% )

= UK (87D, 1.71% )
Submerged plant ( 8 species, 1.71% )

= JRA A (367Fl, 78.42% )
Helophytic plant ( 367 species, 78.42% )
w JEKAEY) (83FF, 17.73% )
Emergent plant ( 83 species, 17.73% )

TR (R, 1.28%)
Floating-leaved plant ( 6 species, 1.28% )

Bl 4 KEEBEBMEHS SILE
Fig. 4 Proportional distribution of aquatic ecological
types
T (Phyllagathis hainanensis) |, T F§ H-5( Hedyotis

ZEERAE FEKAEY) 1 b, Ny il

‘\\\

hainanensis) | J 2555 5
M1 (Imperata flavida); YLK FEY) 2 B, RE 4R )1
PR RRIS IR

P EZSRERW, RZHEmPay s T
AL FNHE KA A, T e T K il 38 4 A 4 ) A
A SR E T A OPE . R, QR B
W TR | AR [P DTK A, HAEAE S5 K R
ISR A o R, BT s T LT O AR
B BN g 1, BA R AR M
25 SRNEEY HEFEIHEIICRARMEY
22F 48 & 57 B, i AR Y A A Y B W A R
12.18%, [a] if A Aot i 35 ¥ 1 210 s AR AR YY)
S 51.35%P1,

4 57 FhAMRAARAEYI R 53R 5 AR FHEAFR
1 HCEBAR), 2 G EAR), 3 HRFHAR),
4 P (—ALR), 5 HATPNEL), BIEFEMEISRA
1A (1-4 HO AT 46 Fh, (5 AR AR AE Y S FD
Y 80.70%, Horh 1 Mm%, 2 /K2, &

x5 BEATRRERAEERRP. ZEMEFAKEENER
Tab. 5 Checklist of key protected, threatened, and endemic aquatic plants in Hainan Tropical Rainforest National Park
4 i TAPaEe BTG AR ik
Family Species Conservation status Risk categories Notes
— Y
JIIEHEL Podostemaceae Kt Cladopus nymanii @%{,#4&
National grade II
22— Y] N ?;
JIEER} Podostemaceae 1 5R )13 Terniopsis daoyinensis [E%'{#Ji /@_ﬁﬁj‘ﬁﬁ: i i
National grade II Hainan endemic species
—y v ?:
JI| & %R} Podostemaceae 8 EF 4 KR 5 Cladopus yinggelingensis @%—"& @fﬁ%ﬁ F . .
National grade I1 Hainan endemic species
' e g : R %
RAFL Poaceae YERIRE Oryza meyeriana . VU
National grade II
. 1
ARAE} Poaceae A Imperata flavida @%%‘ﬁﬁj . ,
Hainan endemic species
==y
ARAE} Poaceae St mEE Setaria pumila T @‘*ﬁﬁ: ) )
Chinese endemic species
F A
ARAFE} Poaceae R WIH22 Isachne hainanensis Chinese endemic species
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ZE%R 5 Tab. 5 Continued

P4 4 [SIaE =41 Wilfe PG A2 U
Family Species Conservation status Risk categories Notes
Y /) \Q
22%} Orchidaceae R 2% Cionisaccus procera /&T,ﬁé % .
Hainan provincial
M Y]
22%} Orchidaceae PHA=EH 55 Liparis bootanensis /&T,Iﬁé % .
Hainan provincial
W / \Q
22} Orchidaceae Y122 Arundina graminifolia @%é % _
Hainan provincial
Krg 2B} Araceae WERGBEZE Scindapsus maclurei NT
Krg 2B} Araceae KIFYE Leucocasia gigantea NT
R
PEIERl Alismataceae Sagittaria guayanensis subsp. EN
lappula
p v 1 INZE e
PSR} Alismataceae b i b . o VU T E‘J R . .
Sagittaria potamogetonifolia Chinese endemic species
LA T R R AT i
. PHEF Melastomat
FFAESIR} Melastomataceae Phyllagathis melastomatoides Hainan endemic species
VT e Nk = =t
P74t PHEE Melastomataceae @rlﬁ%%%% _ _ (ﬁﬁ‘i%ﬁﬁ ‘ ‘
Phyllagathis hainanensis Hainan endemic species
5y
PEHIF} Rubiaceae I #EB-E Hedyotis ampliflora q:[g FEA . .
Chinese endemic species
N, =Y
PR} Rubiaceae MR HEL Hedyotis hainanensis @r‘ﬁ%‘ﬁﬂ: . .
Hainan endemic species
= =3
WA} Urticaceae BG5S R Boehmeria lohuiensis NT i [,ﬂ%ﬁﬁl ) )
Chinese endemic species
A
FIFF Urticaceae 1ER IR 4 Pellionia grijsii ik El SRR . .
Chinese endemic species
W = ¥
PRl Cyperaceae Jit Z£ 25 5 Carex planiscapa NT @r_%%ﬁﬂj ' ‘
Hainan endemic species
V. =Y
PHB] Cyperaceae LZEEEH Carex tsoi @sﬁ%ﬁﬁ ) )
Hainan endemic species
= =t
ZPl Zingiberaceae 58 Alpinia oxyphylla i E‘l RER . .
Chinese endemic species
B, I PERZN FP A A
HAERL R . . .
Hi Pt Rosaceae Rhaphiolepis lanceolata Chinese endemic species
sk=2
%7 Bl Thymelaeaceae FE3ELE Wikstroemia chui i) I,ﬂ%ﬁﬁj ) i
Chinese endemic species
23R} Dioscoreaceae FiMR % Tacca chantrieri NT
= =3
BE 4R Myrtaceae IR Syzygium fluviatile i E" REE . .
Chinese endemic species
MRS W R
T F} Celastraceae AL o ) EN (ifﬁ%ﬁﬁl . .
Gymnosporia tiaoloshanensis Hainan endemic species
. T ALY MEFE SMEEEEERL
L B fEF} Ericaceae
FERSAER Bri Rhododendron hainanense Hainan provincial vu Chinese endemic species
o T . — . . Hh A il
+}H Al Linderniaceae FEM M Torenia benthamiana i i i
Chinese endemic species
= =3
£ HAF] Selaginellaceae ZR K Selaginella uncinata Wl?l%ﬁﬁl ) )
Chinese endemic species
BARRL Aspleniaceae SR Asplenium nidus NT
=y
Kt B H} Polypodiaceae Wi 755 Pyrrosia adnascens i [.E%Jﬁﬁ: . .
Chinese endemic species
f5 — 4 4
KB BREL Pteridaceae JKBR Ceratopteris thalictroides Iﬂ%{ - VU i E‘ FEA i . .
National grade I1 Chinese endemic species
—Y
R El Cyatheaceae KHLBR0E Alsophila gigantea I?ai;;lirade I
Fb#8F} Cyatheaceae Rb¥8 Alsophila spinulosa R 4% VU
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I 5 Al A BB 54.38%(F 5) .
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Fig. 5 Proportion of invasive plant species by invasion
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Tab. 6 Areal-types of families and genera of aquatic plants in Hainan Tropical Rainforest National Park
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Composition and floristic characteristics of aquatic plants in

Hainan Tropical Rainforest National Park

Li Zhaoyang'**, Wen Qiuhua®, Song Liqiao'®, Yang Zhexiu®*, Zhong Yunfang'*"

(1. Key Laboratory of Genetics and Germplasm Innovation of Tropical Special Forest Trees and Ornamental Plants, Ministry of
Education/School of Tropical Agriculture and Forestry, Hainan University, Haikou, Hainan 570228, China; 2. Hainan Institute of
National Park/Key Laboratory of Protection and Development for Hainan National Park, Haikou, Hainan 570203, China;

3. Zhufeng Forestry Ecology Research Institute of Hainan, Haikou, Hainan 570220, China)

Abstract: To understand the resource status of aquatic plants in Hainan Tropical Rainforest National Park, the species
composition and floristic characteristics of aquatic plants in the park were analyzed based on field surveys and literature review.
The results show that a total of 468 species of aquatic plants belonging to 255 genera and 95 families were recorded, among which
angiosperms were absolutely dominant with 432 species. Both family- and genus-level species richness showed a
"core—periphery" distribution pattern, i.e., species were highly concentrated in a few dominant families and genera. In terms of
growth form, herbaceous plants predominated; regarding life form, perennials were the majority; and concerning ecological type,
helophytes—emergent plants were dominant. There were 11 key protected wild plants, 26 Chinese endemic species, and 13
threatened plants. A total of 57 alien invasive plant species were recorded, among which harmful invasive species accounted for
up to 80.70%, mostly originating from the Americas. The floristic composition at both family and genus levels exhibited strong
tropical affinities, with the R/T ratio at the genus level reaching 8.95. All these findings indicate that the aquatic plants in Hainan
Tropical Rainforest National Park are distinctly tropical and of high conservation value, yet they face threats from multiple alien
invasive species. It is recommended to strengthen the conservation of rare species and the prevention and control of invasive

plants.

Keywords: Hainan Tropical Rainforest National Park; aquatic plants; flora; rare and endangered plant; alien invasive species
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