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Fig.1 Location Map of Wetland Resources Survey in Oriental City
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Fig.2 Map of Five Wetland Types in Dongfang City
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Tab. 1 Plant Statistics for Wetland Resources in Dongfang City
ek il T L Al/% RAFRIEH)
Plant types Number of Species  Proportion/% Representative plants
AHE (Bombax ceiba) . Wi W (Bauhinia purpurea. ) . LB H
kY (Bauhinia acuminata) . /NWA&(Ficus concinna) . TEALIENTHE
7 263 4.01 (Thevetia peruviana) . BX&(Melastoma sanguineum) . 5550
ornamental plants . . . <
(Pandanus tectorius) . T84 (Homalium ceylanicum) . 7K ¥5
(Elaeocarpus hainanensis)
HAEHAE B ( Elephantopus tomentosus) . WA ( Elephantopus
Y scaber) . Wi (Microcos paniculata) . #3JBF(Brucea ja\ﬁnici) .
iAe dicinal plants 122 19.49 & NEET (Synedrella nodiflora) . X B (Paederia foetida) . 5734
FEi(Alternanthera philoxeroides) . 1% Wi (Portulaca oleracea)
HI| (Vitex negundo) . JUY5 (Psychotria asiatica)
R LIAERBIAR (Homalium ceylanicum) . T7¥8 (Melia azedarach) . &
Timber plants 36 8.95 i A8 (Acacia mangium) . KEA (Homalium cochinchinense)
¥J(Broussonetia papyrifera) . *2Jfk(Boehmeria nivea) . 111}k
LYY (Trema tomentosa) . Wi A (Microcos paniculata) . 7= (Miscanthus
Fiber plants 49 7.83 sinensis) . Gk (Agave sisalana) . T TP (Miscanthus floridulus) |
H 3% (Imperata cylindrica)
JeHR (Dimocarpus longan) . KRH¥E (Ficus auriculata) . T # (Musa
SAEY acuminata) . T3 (Mangifera indica) . +37W (Alangium
Fruit trees 48 7.67 salviifolium) . T K8 (Psidium guajava) . T A JR(Carica papaya)

BHAk (Averrhoa carambola)

7.83% 1 7.67%.

213 ZHRyP Y TE 626 F L RAEY
o, SIAE R SR B AR A A 2 i, 43
9| J2: 7K Bk (Ceratopteris thalictroides) (LC) 5 ¥ 7
KIXF (Hydnocarpus hainanensis) (UV ); 5 FFEY)
B F 0 T AL OR AP A, G B Dk 20 4 KR
A (Homalium ceylanicum). ¥ - K (Cratoxyium
cochinchinense) . JHR (Dimocarpus longan) . 3% ¥
% (Alternanthera sessilis) . TG #EIXS T (Hypolytrum
hainanense) .
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Fig. 3 Distribution Area Type Statistics of Vascular Plant Genera in the Eastern Wetlands (12 types)
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Fig. 4 Distribution Area Type Statistics of Vascular Plant Genera in the Eastern Wetlands (12 variants)
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curcas) . 4 & W (Vachellia farnesiana) . 5 & W
(Leucaena leucocephala) . ¥ ' 3t 3 4€ (Jatropha
gossypiifolia) . ¥ Bk € Urena lobata). ¥ Hl &
(Chromolaena odorata) X [A%(Imperata cylindrical)
A, R R AR AR . TR IR BRI AR
M VSRR Cyperaceae) . RAFH Poaceae) |

2 £} (Polygonaceae) Fil i £} (Amaranthaceae ) 55 14
Ao FETK P B Y& HT RN U8 T a2 1 AR K X
B, Won B IR A AR . T s
KR T IR RE M, 36 SO AE B 248 AU 73 A7 T AR AR /DS,
JF 2B B> SR R
& AEAE RS RS B, BV 25 i TR B

x2 FHEHERKER
Tab.2 Wetland vegetation types in Dongfang City

I A HER
Vegetation type group Vegetation type ‘Biornes
[ 1@ AR R 1 bk (D) ZKAFEAK TR IR+ R T B AT R (Elaeocarpus
Wetland Forests Wetland Forests hainanensis+Syzygium nervosum+Ficus auriculata+Syzygium hainanense
spp.)
(2) A A IRAPR RN+ 583 R AE 3R (Bombax ceiba+Albizia
lebbeck+Jatropha curcas+Kleinhovia hospita spp.)
27K A= FRbR (3) A HE+X 22 8E &R (4vicennia marina +Laguncularia racemosa
Aquatic Forests spp.)
|| LTS R DN SWELR TR HY (4) FKAI+ KA X A5+ 345 BE R (Homonoia riparia+Syzygium
Wetland Shrublands Sfluviatile +Ficus hispida+Buxus bodinieri spp.)
AREARE H (5) BERR+ LTI +58 B+ S R 1 R (Ricinus communis+Psychotria
asiatica+Streblus asper +Lantana camara spp.)
|| B A e RRTAR: ] (6) KHLE+HLEN B+ 3P 2R (Chromolaena odorata+Bidens
Wetland Grasslands Wet Grasslands pilosa+Imperata cylindrica spp.)
(1) G EA P+ H AT ISP HE 2R (Pennisetum purpureum~+Arundo
donax+Miscanthus floridulus+Saccharum arundinaceum spp.)
(8) AR +RHAR T B+ 25 BL P I BE 2R (Flueggea virosa+Saccharum
spontaneum+Chamaecrista mimosoides spp.)
6Hek BT B 7 ‘ .
(9) PPIRTENE T 1T R AT KSR R (Cyperus javanicus+Cyperus
Shallow Water L .
odoratus+Persicaria hydropiper spp.)
) Grasslands
IV7J(€I.5$E%E . 77J(€ETE%& i (10) KR FEA+ZEZERE R (Eichhornia crassipes+Ipomoea aquatica spp.)
Aquatic vegetation AcLuatl‘c vegetation
V ER G M A B SER BT M AT 4

Saline-Alkaline Wetland Saline-Alkaline Wetland
Vegetation Vegetation

D) ARRBEHIN N ZE+FE W R (Casuarina equisetifolia+Opuntia

dillenii+Pandanus tectorius spp.)

" ‘s

T Ml ARAR N LA T bV DA
Wetland Forests Wetland Shrublands
(Wetland Forests)

TR OK A ZRAR) LN ]
Wetland Forests Wetland Grasslands

(Aquatic Forests)
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Fig. 5 Four Typical Plant Communities in Dongfang City

24 NE#EY YA SRS, ALY A
566 Fl, di T A MY AP B 90.42%. AR AR AE
YA 60 Fl, di MY B 9.58%. ARFH N
I 9 CEZEARNA 178, L9 T (=EAR)
M4 20 B, SRR TR R AR 16 T, 45
KRN K (AR A T Fh, 500 b ARAEY)
£ 29.33%, 32.33%, 26.67%, 11.67%. X% A (24
W) B IE TG SEM . R A MR o5 4 X
POHE L BE T M I %A RYF 5 AR Y
BB 61.6%, XF X SEAE W) ) TP 1l . — fL S5 Fh A,
12 5 HAL YR AR 2 I, R Ak AR BT e S T8
Py b R 4 i B N, R A ) 2 R R A A
TGRS E PR ™ F R HN SO H AR )
AR Sl R W MR OR NGRS W E A e d
FEA TR . A R, AMRHEYIER TR



5

WRER B 45 19 AR 77 TIT I I SRR TR L [X R AL P RFATE: 771

M B 73 A T L, IR AR IR B —ARAE
TR, e Al fE52 2 Ff N R ERA 20, AT
gy, KA R S AR

3 W #

IR 5 TR HbAE ) R B B o T R AR )
B & ZHEME, YR TR TR AR . FARHIEEAS
4 BhAETE R, Horp, REAAEY)  HROR, O T M
PRI N A 00 A R B S B . AR
FE A R, P AE R IR A T AR A, IR
BT o REASHEY b7 F A /DN, 3500 IX 38k 2 1) A 4
/b, BEIE A B — SR e S R R
Mo KR FRIE -5 R 0 A S AR & DA
Ko ANEAEGEREY Z B BRI R, H
B FAERRR A B R G R 5 2 ek, 7
o3 A X, I R A ) 7 62 B, Hi 4y
564 P RIRAKIBHAE Y . X B AR 7 T 1 A
Wy R E B ER IR K T A A B, T TR A )
(IRRISA X4, (HEA 3 AR £h | i im 45 A
A N MM A S T RE, XHE AR RS
e M RE R 4536 SR o 8 i b S s i 7
M IETEIR K TR AR ) 1) 2 RE MR, TR B 5t 2
VIR AR 0 0 A SR B S K R R it DA R I b
ARG AT RS FMER .

MBHE kA, F Y R oA T A
A PR AE Y LIS KRR, [ B f & iF &2
MSE RS, X B3 AT A SR TR B T kR Y
P 5 A ACE, e B LR A B 2 X T R
TR A SR o X O R LS . R RV S
Hi DX AT 40 DX 2R A R, Tk BT A AL X 2R A
PHE R AT 553 R =, B2 X 516 R K
AL IR, BAT B R D G, SR T E
TR A X 25 WP AR B S, R
A X 28 55 H bt A 1A 1 Ve 3 Y VA ) e A0
FAAE, FBH Rl L PR A1, EAIE 1 7 R R
I3, ) B S 4 7 v gt 5 O S 300 1) Vi e 5
PR B TR 4 B A R .

AR5 TR T AR, KR IR, (H K ST
S B EN B YR SRR W
TR VR AR B AR KR Y [ B 38 o K AL 4 A
+, f HEA A 0 3 22 3 A 21, K ASE 8 Bl R T
BT L= K7/ e X S 2 E S = £ P R S B ] 7

7 AR SRR B OK 73 LSR5 ) se i R
v B LA I3 A1, AN R 0 %8 A5 )3 17 - 3
AT b R AR ) | SRR ) A il £ ) 2 R
22 JER U o TR IR IR P A 7K 2 1 e 42T SR
I, IR A AU T B A R AR Y A9 TR
PRME S 5K SCIRBL 3 DIAR 5C, il S s B 7K Aoz
AR XA B B R 25 s ISR K SO Y 5
W PRI I8 52 10 56 8RR R S SRR AL, 75 il <
A B 7K B DR BESS, ik SCR YRS, LA
TRIEHL A 25 R GRS E SRR, 2 IR
fhl 1R TR P AR ) AR MR AR
P J5 i B B, ORI R AR A R AR
o MR G B, XM ORI A, R
W ST AR XL S A T B L LR A A
Jit, PRAP AT S 3, D8/ N 2835 Sl AR, LA £
HRIWfrE: . i S BRI, 51 AL
W Rh, BB L, R AR S R GURE
P, R AL B AR T e 5 |l
FEL 4 36 A B U AE AT 5%, L DA B8 N X
P HA B It TR AR A
T 5 CEGR B A 2R S AR S R E
P, T DSERXT SR AASAE ) 14 48 2, ™A R ) 2
DI AP RAR D BRI AN B, 5L AR ARAEY)
ST YA ) JBE 75 sim A AT Bl i R ]
TR A L E i AR E I A
ARXT AR & F BN, 51 S A ARGl &
B S SRR T A E— 20 s B2 ir A
KA, TRA S ARAE Y BOIL ] 5 R 55
Wiy, b i 8 A 25 R G A H, R 54
PR AR M S

4 HRSEY

AR TH AN T T P S O b X, R ) S A
AP BT T 20 IR AR .
AR50 1 B 25 T TR A Y R IR AT T R 48
PR, PR T X AR PP A B, e T
114 B}, 426 J& . 626 Fig A, I 35 T BRISHE
Yy BRI RIS A, X — TR A e
T HAE P 9 A 2SR5 PR 2 RE A A
PRy ERAE T R, AT AR TR A
(TR 5 A R B DS 0, 7R T 2 b DX b A 47
P FRHT A AR RRAE R Bl 2 0] 4, Ay 3L 0 b A=



772 HHE Y

2R 2025 4F

SRGEME A RESR ML TR LA, RN TIXIX
BRI A S AR A H o WP E S AR
RGP A, I T AN I R YR b A
RGN Z R R, S 1503t P A AR W Ao
AR . BT MR, 4R TR
(PRI, i 2R A S AR K A A5 it 4
A sy b i) Z2 R4, 4R e R A S R SRR E
P, Ul 22 10 1 A AR RN R B AL IR o 3 s
0 AR A PR S AR A, RE RS A st R 4 R 1Y
AR SRR SIS 4 MG SR, A B R I X P AR
P B NZETE SRR, B DRI b A= 25 2R e O f
HEE . AR TR Y) 2 RSB
SBYBRIE, P 5 DX R 4 s R A
T YIS A AT B SEER AR T, OF TR Al O 2Bl AR
BTSRRI R AR E RO, NS
STV X PO Al PR R SR A M8 S A it B S
B o

S 3Lk

[1] AYYAM V, PALANIVEL S, CHANDRAKASAN S.
Coastal wetlands: status and strategies for development
[M]//AYYAM V, PALANIVEL S, CHANDRAKASAN
S. Coastal ecosystems of the tropics - adaptive manage-
ment. Singapore: Springer, 2019: 107-135. doi:10.1007/
978-981-13-8926-9_6.

[2] MITSCH W J, BERNAL B, HERNANDEZ M E. Ecosys-
tem services of wetlands[J]. International Journal of Biod-
iversity Science, Ecosystem Services & Management,
2015, 11(1): 1-4. doi:10.1080/21513732.2015.1006250.

[3] XU X, ZHANG Q, WANG H. Climate change and its im-
pact on global wetland ecosystems: a systematic
review[J]. Journal pof Environmental Management, 2020,
307: 11451.

[4] WANG Y, LI X, ZHAO Z. Carbon sequestration poten-
tial and biodiversity conservation in tropical wetlands[J].
Wetlands Ecology and Management, 2021, 29(4): 537-
551.

(5] BHAESS, 3224, KR, 4. R A 7 K52
WA E SR (1], PE R ARl R 22741, 2019, 39(4): 174 —
180.

[6] GXOKWE S, DUBE T, MAZVIMAVI D. Multispectral
remote sensing of wetlands in semi-arid and arid areas: a
review on applications, challenges and possible future re-
search directions[J]. Remote Sensing, 2020, 12(24):
4190.

(7] 07 AR 407 #E [EB/OL]. (2024-05-09). ht-
tps://dongfang.hainan.gov.cn/dfly/zjdf/dfgk/201812/t2018
1215_1555461.html.

(8] StHrmm, MHEE, BREDL, 55 SCE TR A4S Y Y
NS X RFHES T [T]. 1R, 2024, 22(4): 496 —
507.

(9] [ Zpll . A E b e U8 (45 ) M. dE st
Mk i it 2015.

[10] A7/t W RERE 45 5% (M. dbaT: Bl iat, 2013.

(1] TR, PRELEE, B, 25, (B A ARkl X AT )
Bl i ma sy IM]. 200 S BREE K2 AL,
2014.

[12] RAF, Xil5e, AW, o E BEAE Y M. JLat: B
Bk, 2007.

(131 EIET, ATHR, BRI W5 RE B A L3 A 0 Y S
7 bel Ak b i 8 L. 22 Aol B2, 2009, 37(10):
4448 — 4450.

[14] RAF4S. o EFFHEY 8 094370 X 2880 (M. bt #}
2x kL, 2010.

(15] ™5, KEHE, Doe . o EBERAEY) 205 P
A3 IM]. et Bl it 2013.

[16] T E e 2 2%, T EAE R (M. JEae: BR2 R
*t, 1980.

(17] v [0 b AT B G 25 53 25 b IR b AT B (M. JE e
Bl kL, 1999.

(18] F.Lotii, MRNCLR. PR K Mg shaS XY YA 224
PERZ T ST R L], 1 B2, 2021, 10(4): 608 —
617.

[19] xIHaAs, B4, Ak, 55, I TEEY AR ESFEZ
WIFEHEIE L], AW Z2AEPE, 2022, 30(10): 22438,

[20] WANG S P, ISBELL F, DENG W L, et al. How com-
plementarity and selection affect the relationship
between ecosystem functioning and stability[J]. Eco-
logy, 2021, 102(6): €03347.

(21] 0, $F 22, WkEm s, 55 MR A S RGNS
IR KSR W R SR (] AR 2SI, 2021,
41(23): 9164 —9173.

[22] MHERL, XU, B2 A, 5. /K AL Sl % /e 56 17 M2 il
W7 W 2 T P % o ) 56 2R g Sl (0. 0 AR S A,
2017,28(3): 797 — 804.

(23] sk, XINE, #5955, 5. VLRI R v =
[E] 73 A5 AR B R Bl PR i A [0, R854, 2024,
45(9): 5351 — 5360.

[24] EHEMR, ZW], BEE, 5. A SRRy
JER ], R EREFS, 2022, 36(3): 364 — 375.

(25] FE3 2%, MH-IEUUR, (14, 55, b ERE BT 5 TF & AR
PR B A B [I] . [ 5, 2023, 50(2): 459 —
478.

[26] HUO X J, YANG Z, XIE Y F, et al. Tempo and mode of
floristic exchanges between Hainan Island and main-
land Asia: a case study of the Persea group
(Lauraceae)[J]. Forests, 2022, 13(10): 1722.

[27] EHutg, EFHPF, R, 55 VLIRS E 00 H
N A A R ) X R SR NRFAE RIS (30 74 R MOl R
2FEEAR, 2024, 44(6): 89 — 97.


https://doi.org/10.1007/978-981-13-8926-9_6
https://doi.org/10.1007/978-981-13-8926-9_6
https://doi.org/10.1007/978-981-13-8926-9_6
https://doi.org/10.1007/978-981-13-8926-9_6
https://doi.org/10.1007/978-981-13-8926-9_6
https://doi.org/10.1007/978-981-13-8926-9_6
https://doi.org/10.1007/978-981-13-8926-9_6
https://doi.org/10.1007/978-981-13-8926-9_6
https://doi.org/10.1007/978-981-13-8926-9_6
https://doi.org/10.1007/978-981-13-8926-9_6
https://doi.org/10.1080/21513732.2015.1006250
https://doi.org/10.11929/j.swfu.201901006
https://doi.org/10.3390/rs12244190
https://dongfang.hainan.gov.cn/dfly/zjdf/dfgk/201812/t20181215_1555461.html. 
https://dongfang.hainan.gov.cn/dfly/zjdf/dfgk/201812/t20181215_1555461.html. 
https://dongfang.hainan.gov.cn/dfly/zjdf/dfgk/201812/t20181215_1555461.html. 
https://doi.org/10.13248/j.cnki.wetlandsci.2024.04.003
https://doi.org/10.3969/j.issn.0517-6611.2009.10.148
https://doi.org/10.12677/IJE.2021.104070
https://doi.org/10.17520/biods.2022438
https://doi.org/10.1002/ecy.3347
https://doi.org/10.1002/ecy.3347
https://doi.org/10.5846/stxb202011162948
https://doi.org/10.13287/j.1001-9332.201703.029
https://doi.org/10.13227/j.hjkx.202310030
https://doi.org/10.16262/j.cnki.1000-8217.2022.03.002
https://doi.org/10.12029/gc20220218001
https://doi.org/10.3390/f13101722
https://doi.org/10.11929/j.swfu.202401030
https://doi.org/10.11929/j.swfu.202401030

#s5 WRER B 45 19 AR 77 TIT I I SRR TR L [X R AL P RFATE: 773

Resources and floristic composition characteristics of vascular plants

in wetlands of Dongfang City, Hainan Province

CHEN Jueqi”, HE Rongxiao', SONG Xigiang', DUANMU Jialong"**, YANG Zexiu*
(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 570228, China; 2. Haikou Intelligent Forestry Key Laboratory, Haikou 570228, China;
3. Hainan Evergreen Institute of Forestry Ecology Research, Haikou 570220, China)

Abstract: Wetland plants are important components of wetland ecosystems, which not only can maintain
ecological balance, but also can promote the ecological functions of wetlands. In this study, we investigated and
analyzed the vascular Plant Resources in five types of wetlands, including rivers, artificial, lakes, offshore and
coastal, in Dongfang City as the study area. The results of the study showed that (1) the Plant Resources of
wetlands in Dongfang City are relatively rich, with 114 families, 426 genera and 626 species of vascular plants
recorded, including 15 ferns, 1 gymnosperm and 610 angiosperms. (2) The flora and geographic distribution of
wetlands in Dongfang City can be divided into 12 types and 12 variants. (3) The vegetation types can be
categorized into 6 wetland vegetation type groups, 7 vegetation types and 11 clusters, including rainforests,
evergreen broad-leaved scrubs, scrub-herbaceous scrubs, aquatic vegetation, fleshy prickly scrubs and
mangroves. The vegetation types are mainly tropical. (4) The invasive plants had more Class [ (malicious
invasion) and Class II (serious invasion) plants, which posed a threat to the diversity of regional wetland
ecosystems. The results of this study initially clarified the status of wetland Plant Resources in Dongfang City,
enriched the Plant Resources information of wetlands in the tropical coastal semi-arid zone, and provided
scientific basis and basic data for the protection, ecological restoration and rational utilization of wetland
vascular plant resources.

Keywords: tropical wetland; vascular plants; invasive plants; floristic element; arid wetlands
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