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Distribution and assessment of rare and endangered plants in Ganshiling
Nature Reserve, Hainan
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Abstract: Ganshiling Nature Reserve, located on southern Hainan Island, contains a unique natural flora and
preserves Hopea exalata—a species endemic to Hainan—within its large distribution area. In order to
identify rare and endangered plants and learn their distribution and status in the reserve, we carried out
extensive fieldwork during 2010-2012. A total of 106 species belonging to 92 genera and 49 families were
recorded. Among them, 43 species were included in the List of Wild Plants Under State Protection (The First
Batch and The Second Batch), 19 species in the China Plant Red Data Book, 29 species in the [UCN Red List
of Threatened Species, 61 species in the China Species Red List, 34 species in the Appendices of CITES, and
76 species in the List of Wild Plants Under Hainan Provincial Protection. The percentage of rare and
endangered plants was slightly lower than those of three neighboring national nature reserves, i.e.
Wuzhishan, Yinggeling and Jianfengling. According to our assessment, the rare and endangered species in
Ganshiling Mountain were divided into very rare species (3 species), rare species (15 species), occasional
species (63 species) and common species (25 species). Among them, 13 species are endemic to China and 22
species are endemic to Hainan (including 2 species endemic to Ganshiling Mountain). Finally, we propose
that 46 species should either receive upgraded protection level or be included in the protection list.
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Table 1 ~ Statistics of rare and endangered plants in Ganshiling
Nature Reserve

YR K JRE L

Vascular No. of No. of No. of

plants families genera species

BRISHIY) Ferns 6 6 7
T HEY) Gymnosperms 3 4 5
W74 Angiosperms 40 82 94
#it Total 49 92 106
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WSk 15F o Forh B I AR fE 20, BRI g B 7k
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Table 2 Statistics of rare and endangered plants in Ganshiling Nature Reserve compared with the other three national nature reserves

HEE YY) Tracheophyte

No. in LIST/%

No.inRB/%  No.inIUCN/% No.inRL/% No. in CITES/%

HA1% Ganshiling 1,334 13/0.97
Fi481l1 Wuzhishan 1,882 29/1.54
WEFE Yinggeling 1,558 18/1.16
RIS Jianfengling 2,087 35/1.68

19/1.42 13/0.97 48/3.6 34/2.55
39/2.07 - - 119/6.32
- 22/1.41 65/4.17 -

42/2.01 - - -

LIST, ([EZKE SR P E LY A ) GB—HOBCFEAEG RB, (P EADL L) WA 4L TUCN, (TUCNBEI R (04 50 kA4 RL,
CrPEWRL AR G — 8 ERFEG CITES, (BUEE BN B s 5 AZ0) Mk, WAt — s b8

LIST, Species number included in the List of Wild Plants Under State Protection (First Batch); RB, Species in the China Plant Red Data Book;

TUCN, Species in the I[UCN Red List of Threatened Species; RL, Species in the China Species Red List: Vol. 1.; CITES, Species in the Appendices of

CITES; — Lack of data.

R3 HAKRRIPEEHHREEY DA NS EM

Table 3 Chinese endemic species of the rare and endangered plants of Ganshiling Nature Reserve

I3 AiiHb[X Distribution area F%L No. of species tefl %
1 F[E%5A Endemic to China 13 12.26
1-1 #®. J %547 Endemic to Hainan and Guangdong 1.89
1-2 ¥~ J VikF4T Endemic to Hainan and Guangxi 3.77
1-3 ##M. =~ M4%FH Endemic to Hainan and Yunnan 1 0.94
1-4 g5 EH AL 7 354 Common to Hainan and other regions of China 6 5.66
2 #FRI%EH Endemic to Hainan 22 20.76
2-1 HAHE S5ifgr A /7 34 Common to Ganshiling Mountain and other regions of Hainan 20 18.87
2-2 HAI&4HEH Endemic to Ganshiling Mountain 2 1.89
41l Total 35 33.02
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HiZ1
Table S1

BEETRRIPREBENEEEEYRES HRRMRIPFR
Rare and endangered vascular plants in Ganshiling Nature Reserve of Hainan and their distribution and protection level
http://www.biodiversity-science.net/fileup/PDF/w2014-165-1.pdf

Miz2 iBEETIRRIP KEERFRIPRANSILE TR TE B RIFHSE

Table S2  Species proposed to be upgraded or included in the protection list in Ganshiling Nature Reserve, Hainan

http://www.biodiversity-science.net/fileup/PDF/w2014-165-2.pdf

ME
Fig. S1
Hedyotis yazhouensis.

http://www.biodiversity-science.net/fileup/PDF/w2014-165-3.pdf

EREHMRRPXABBERNAENMEEIM. (A)F K Vatica mangachapoi); (B) EMEE (Hedyotis yazhouensis).

Photos showing two unique species taken in the two Ganshiling Nature Reserve of Hainan. (A) Vatica mangachapoi; (B)
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Mk 1 BEAHTRFRPFREHNGHEEYRESHIKRFMRPER
Table S1 Rare and endangered vascular plants in Ganshiling Nature Reserve of Hainan and their distribution and protection level

OFRPRTHDHE CHEHDE) RGNS, BT HP IR R 5:(1926-1934) 51

@LIST: (HEEEAMRIPE WA T) CGE—R) PRI, ED:  (EEERRYEEMY L3 B HOETER) TR g0, RB: (P EAEWL L) TR EITEg; RL: (hEMFL AL R) PG
PPZE; IUCN:  (IUCN Hife IR L4438 P2 faiPal; CITES:  (BUGIF S RIAI E R 20 A 20D WORtE o0, HNL: G R 4 R i R I AR 443D Rt Bt

ONTIEfE; VU5 fis; EN:SE; CRARSE .

(Dgymnosperms and ranked follows Flora Reipublicae Popularis Sinica Editorial Committee (1979), angiosperms follows J. Hutchison System (1926-1934).

(@LIST, Protection level in List of Wild Plants Under State Protection (First Batch); ED, List of Wild Plants Under State Protection (Second Batch); RB, Protection grade in China Plant Red Book; RL, Protection grade in
China Species Red List; IUCN, Protection grade in 2013 IUCN Red List of Threatened Species; CITES, Species in the Appendices of CITE; HNL, Species in the List of Wild Plants Under Hainan Provincial Protection.

(®NT, Near Threatened; VU, Vulnerable; EN, Endangered; CR, Critically Endangered.

s R i LIST ED RB RL IUCN CITES HNL IrARIL FEATIRDL
No. Family Species Distribution Endemicity
1 AR FAm-B& Psilotum nudum * EFE. AEZR. VR ML, AR WARGE. I

2 WE R KM B Angiopteris caudipinna P =W, HARE . R HAMGE
3 L R 1AW JRE 3% Angiopteris neglecta Pg WAL HATE . =X 2 EE]
4 e e Bk Rk 4z %4 Cibotium barometz I (il R B R, TR R BV WL

5 W E }y# Alsophila spinulosa I Wi il Em. TBR. M. PR, AR, B

6 W F1#4% Sphaeropteris brunoniana I il W s T PR, B

7 KRR 7Kk Ceratopteris thalictroides I Pd B TR BN, B BRI

8 INFL Rk Cycas hainanensis I Yife EN EN P 1T . Fif R
9 BT il #4942 Dacrydium pectinatum Wife VU EN P HEE. PRERE S, Wk 700 m LL bR AR, 4 0 A
10 YRR I H74 Podocarpus neriifolius NT LC B SRITT Pd 5. b, IR, ViR . RN, REEl. 0

1L FRRER IR Gnetum montanum NT LC B 10T . mF. BETR. WL

12 STRREFY /N SEJRRTEE Gnetum parvifolium NT LC Em. WM. R M. M. A, WL

13 AR P 3% Manglietia hainanensis VU HEFE . 400—1200 m B MAH . {8 L TR

14 FHmkik J#47 Alphonsea monogyna VU VU W T mE. I R
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s R i LIST ED RB RL IUCN CITES HNL IrARIL FEATRDL
No. Family Species Distribution Endemicity
15 FHER #E7K Chieniodendron hainanense 1I Wife EN e X R V. I R, TV
16 Habk A Saccopetalum horsfieldii it VU VU P WEES TR FAFM. M. G
17 FHaakik 477 JREEK Fissistigma tungfangense CR Hrd. B R
18 HHBA HL%44% Mitrephora tomentosa P3 W nM. WM.
19 FHHHA i 1% Orophea laui . oM. Wi W ke
20 R £k Dehaasia hainanensis B HET T A
21 fEE i K 2% Neolitsea obtusifolia EN R L R
22 fEp £} Phoebe hungmaoensis W 0. M. HOL
23 BicH i Albertisia laurifolia 1I VU * WL S S . EIL
24 THYRERFL R Ly ¥4 Aristolochia hainanensis VU VU R V. I HET AN LS
25 LYuERFL BT H1B Thottea hainanensis B HErg . A5 eI EEEE]
26 EIERLR} J# %% Nepenthes mirabilis LR/LC Fft s 1T P W TR FAEH. . F
27 HiER} + 37 Aquilaria sinensis I #ife VU \ il WL R T R, B R
28 ifgAfeE IAe 4L Pittosporum balansae P B TR . MR g, H L
29 TR AEFL H B Pittosporum pentandrum var. P ER. AT M. W

formosanum
30 KATHR R KX T Hydnocarpus hainanensis 1I Wife VU \ P WS P RN =, WM. Bl
31 REARR ZLAE TR AR Homalium ceylanicum . M. fHI
32 BRIEBLE W BRBERE Actinidia latifolia 1 % R by R, AR BT HL
33 JelwEE T3 2 Hopea reticulata I Wife CR AT . Fif AU R AT
34 JelwEE 3£ Hopea hainanensis I Yiife CR CR HEvg. M. i SRR el
3B AR #H§ Vatica mangachapoi I i f EN EN Hivg . BrE. B
36 HhauE %K% % Pyrenocarpa hainanense EN B3 WrE. W R
37 e WFFS BB Rhodamnia dumetorum var. ES . B ]
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5 F i LIST RB RL IUCN CITES HNL SR AR FrA RO

No. Family Species Distribution Endemicity
hainanensis

38 B4 iRl R Bk Syzygium hainanense CR . HE. B HAEEHL I, I

39 BebdiA JT T Bk Syzygium howii CR R I TEraRET

40  TEICRE #i/J- K Cratoxylum cochinchinense LR/LC P . . WM. H R

41 oAt 7t R AT - Microcos chungii VU P M. . M. HIL

42 FEME Wi #E 4 Firmiana pulcherrima P3 W T, WL )RR

43 FEAE KA 44 Heritiera angustata Pd . oM. PR B

44 FEHIEL HLMEH Heritiera littoralis LC ES I < I AN N [ A 1A

45 FEAE IY/45H Heritiera parvifolia 11 e VU VU . P, B

46 FEAEL {5242 ' Reevesia botingensis CR . A T RREH

47 R KK Ixonanthes reticulata VU P EF. B A

48 KiRE E4RLE Aporosa villosa X 1w . T, H I

49 KERE FKH Bischofia javanica P KAILLART . $ap . . #0

50 AR HLZk Peltophorum tonkinense EN P3 R AR M. H L

51 JpAR} yii4# Sindora glabra I W R WE. 8. AR b E R

52 WA 1 1# Dalbergia hainanensis VU WEE. fE 0 R

53 IEIBTER} SRR Pterocarpus indicus 11 VU . A BF. WAEEI. 150

54 5o R iK% Castanopsis hainanensis VU W WL R

55 FoibE} JEM# Lithocarpus caudatilimbus EN Pd W TR, B WL R

56 FF UL1fi 5 1% Antiaris toxicaria ity VU P R, ZF. PaFEH. WE

57 DR J&F:BF Pleurostylia opposita P WGET. A, .

58  FAER Tl %7 4 Helixanthera parasitica P3 R, AR, VER. AT, H L

59  HIEF fifi%% Scleropyrum wallichianum LR/LC P WEE. TV SR, BT 1

60 BB ¥ Aglaia elaeagnoidea P Em . B, THE. BV, FOL
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ey # bl LIST ED RB RL IUCN CITES HNL VARIIRINIA FrA RO
No Family Species Distribution Endemicity
61 LlTFHR 41l 1¥7% Amesiodendron chinense LR/NT P H3EE I LTI <% v A7 P

62  LHETFR T JEAR Dimocarpus longan 11 RN VU LR/NT R, Tim. M. 5

63  LHETFR T34 k4 Litchi chinensis var. euspontanea I Wil EN VU P3 W TR, B WL R
64 MAE + £ Acer laurinum VU RGP B L

65 TRt 4 H, Heteropanax fragrans R, . TR B, fE I

66 AlifE} Tl Diospyros corallina CR P . M R
67 i WEFIHii Diospyros hainanensis W . I R
68 LR} R4 K Madhuca hainanensis 11 Wife VU VU . WA A
69 MRt B Pouteria annamensis P W . . HI

70 LR G T Gardenia hainanensis R T E L W IS
71 PR 1% }# Nauclea officinalis R~ TR, B

72 JEdekt T /A Erycibe obtusifolia P 35 I I N T & 12 P

73 HERRL #7414 Gmelina hainanensis il e EN VU g, IO, S TR
74 hEEER #Ef K Vitex pierreana P HE. M. Eh. mI

75 EEZF KA el Dracaena angustifolia P HEACAININE SCUINN - P 20 7 N7 P A

76 JuEEFR R Dracaena cambodiana 1l P Mg, PR, SR

77 KA R Bt Chuniophoenix hainanensis Wife EN EN P HEg. M A
78 kAR 1T Plectocomia pierreana EN EN e L R
79 HEEER 3435 % Tacca chantrieri Wi fe NT Em. B, TER. AT I

80 = JEH-2% Rhynchostylis gigantea fy=x 11 P . A . fH I

81 = 214 2% Appendicula cornuta I NT fy=x 11 P W TR, M. I

82 %R Wik >= Esmeralda clarkei VU f s 11 P AR I T 8 el A7 P B N

83 =k P24 Arundina graminifolia I NT P 1T P PE . AT, H I

84 R ifZ5 B >4 Biermannia decumbens I P M. M. #AVEM. WA
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ey # bl LIST ED RB RL IUCN CITES HNL VARIIRINIA FrA RO
No Family Species Distribution Endemicity
85  %f K ™ B # 2%  Cleisostoma II B I1 P HERE V. B E I
fuerstenbergianum VU
86  =F} MK R 2% Cleisostoma rostratum 1l NT IS X W, HEE T VR, BT R
87 25 IR DLEE: Coelogyne fimbriata il NT = 11 Pg AR, e, TR . HOETN. (EE
88  =f} 4R 2% Cymbidium dayanum I EN B 1T Pd R HER. B P, B
89 = - 7 2% Cymbidium aloifolium VU B 11 Pd . oM. PR B
90  =F #2% Cymbidium sinense I VU B 1T b3 HEr. VU, AR b BT R
91 %F #1771 fi#} Dendrobium spatella I EN s 11 P WG TG S, 5
92 =F A6 it Dendrobium densiflorum I EN il P fem. TUTR. AT, B
93 v 44947 ¢} Dendrobium aduncum | EN B3 1T P . . FEEH. HI
94 %R 415752~ Eria bulbophylloides I VU ISl P WGET. 0L TR
95 2k} 37 2% Eulophia graminea I NT B 1T Pd R EAR, VIR AR, F L
9%  %F £ %47 W 2% Habenaria ciliolaris I NT B 11 P ERE. IR, R, TR M. B
97  %F % T X 2% Habenaria dentata I NT B 11 P SSIN R P AT A7 P BN
98  %f MFJB Luisia morsei I NT B 11 P HEEE TV V9. PR B
99 2} FifiliBk Pholidota chinensis 11 NT B I1 * WERE AR AR VR PREE R, WL
100 2%F ‘K Jf1% Renanthera coccinea 1l VU B s 11 P WL TV mE. AT, H
101 =R K2 # 2% Robiquetia spathulata I VU B 11 P W BT, AE I
102 %R {4 #>% Thrixspermum centipeda I NT B 11 Pd M. ZM. M. I
103 =F JERETT 25 Tropidia curculigoides I NT B 11 Pd . AL VIR . AR, 50
104 2F alift, Jj 4% 2% Vanda subconcolor 1l EN B s 11 P W, mE. B hE A
105 =R 7 HL 2% Vanilla annamica (TSI X W A R, M. TR, ME
106 KRAR 251148 Oryza officinalis I Wif VU LC 1w, . AU, Fif
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MiZ2 EREHMTIRRIF X EERIRIPRANSIER TRIPTE B BT
Table S2  Species proposed to be upgraded or included in the protection list in Ganshiling Nature Reserve, Hainan

OLIST:  (EZKE R ARYAR) G H R Y00, ED:  (FXE ARSI AERY AT 58— HOHSR) TR0, RB: CH WAL hZfaird; RL: CREWMLGARY iz
PPZE; IUCN:  (IUCN Hife IR L (443 P2 faiPal; CITES:  (BUGITF SR E R 20 A LI R WRBEO0; HNL: G R A A R i R I AR 443D Rt e

@NT. iffi; VU: 5ifi; EN: BilfE; CR: #RfE.

OPPS: PRI G, X A P E R L

(DLIST, Protection level in List of Wild Plants Under State Protection (First Batch); ED, List of Wild Plants Under State Protection (Second Batch); RB, Protection grade in China Plant Red Book; RL, Protection grade in
China Species Red List; IUCN, Protection grade in 2013 IUCN Red List of threatened species; CITES, Species in the Appendices of CITE; HNL, Species in the List of Wild Plants Under Hainan Provincial Protection.

(@NT, Near Threatened; VU, Vulnerable; EN, Endangered; CR, Critically Endangered.

@PPS, Proposed protection status; ¢, Species in the List of Wild Plants Under Hainan Provincial Protection.

bt R i LIST ED RB RL IUCN  CITES HNL AR

No. Family Species The main basis for protection PPS
I P B4 Amomum chinense HR A M. IR I

TR KA B Dracaena angustifolia W B, mM. PAFWI. Y. ME. AR, WL 2N

2 X flm, HRIZ I
3 EFZRL MR Dracaena cambodiana 1l Wife VU ¥ WM. hEER. . BT, WL ZHNER, SR I
4 KRR Titks: Chuniophoenix hainanensis EN R, FER MENME A I
5 PHRAL  KnEBR Vittaria elongata e, VUmd. G WM. Sakniin. HA. ARBEREk, F0 11
6 PR lfi 4782 Dacrydium pectinatum Wife VU EN X W, M. ROMZE. WL LMEAK, BRI, ARG 11
7 AR E H 7 Podocarpus neriifolius NT LC Fi SEIIT ¥ KILPAM. #ard. #if. AR 11
8 K2R I A3 Manglietia hainanensis VU R, AR, AR I
9 HHMR #EPRA Saccopetalum horsfieldii FiE VU VU X WL TR. PRI . BT AR 11
10 KR} F£JT Phoebe hungmaoensis X WM. T, M. . AR 11
11 RZETR HIET Nepenthes mirabilis LRILC 3R II XooOWEHL SR Bl WEU. BRI RBREER, il WA, s I
12 REREL 44EJORR Homalium ceylanicum X W, W, AETWAWMK, #ifE. AR II
13 HhE AR % %% Pyrenocarpa hainanense EN X WEREE. WA 11
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s e fi LIST ED RB RL IUCN CITES HNL F IR

No Family Species The main basis for protection PPS
14 SR M L% Elaeocarpus apiculatus W AR WE. ETIRATHK, B AMIEE Il
15 R SEFEFE A Firmiana pulcherrima X W TV TRSEAAES, WA . B ER I
16 SH LI BT Antiaris toxicaria LR AYY X AR, B PGB, WARKEEE, W, RIHIY, VR i
17 BrF J& TP Pleurostylia opposita X W, PETEU. M. FR 11
18 LETFE B#HEE Nephelium topengii R . IR, WifT. SUHINME II
19 WSEREL  ZKCFHRE Sarcosperma laurinum R, WHT. . Z. M. Wl . A I
20 WEERL JEMEE Metapetrocosmea peltata WA . W 1
ar A JUE 5 Amomum maximurm R, T TR EVESRPINE. R, WBC. 2T I
22 =R #I-0 T2 5t Elettariopsis monophylla W, Zh. F0. SANEE I
23 WHSGERL J4EE7 Tacca chantrieri Wife  NT SN S AN R 20 P e P S 1l
24 FREIERAE KSFEZERTER Antrophyum callifolium W T . BT, . TR KE AR, W P
25 KHEEEE SR Neottopteris phyllitidis WL )TV PR, AP, . ASAE R *
26 =MREF 4% UK Tectaria phaeocaulis EG. dEE. G, M. DA, RN, WE %
27 JHEERR % & JB Bk Lomariopsis spectabilis H. BV, A, A TEARTE, P X
28 KRR K7k 2 Magnolia paenetalauma MEEF. BN, R, AR TESHK, {HUL %
29 ikt Hlirt-4 Cinnamomum bejolghota EE. ZE. BN, . M x
30 ik Blint JE 58K Cryptocarya impressinervia W . . M N
31 REURR MEERELAR Homalium stenophyllum W . BA %
32 iR LRI EZE Camellia xanthochroma Hitiess., 7 %
33 R *i4E 14T Garcinia oligantha . TR, W, BE. 2 %
34 HEMIR HINEE Pterygota alata MR, WM. Bf. KRR, MH B3
3B EFR iR = X% Melicope chunii WA, %
36 CEEAR RE%40 Ardisia bautingensis WA, W %
37 PR W H- 5 Hedyotis yazhouensis HHIGER. B x
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i o bl LIST ED RB RL IUCN CITES  HNL R

No Family Species The main basis for protection PPS
38 kR HJ¥ FUIF 5 Pentaphragma spicatum WE. TR . B i %
39 WEHERL  JHMJSHEE# Chirita heterotricha W, TR, BE. WEN s %
40 KER K ¥ Blyxa japonica AR AT AR AR SRR, KE. WA x
41 R FA Curcuma phaeocaulis fewg. Tim. M. M. BB, Wil . WL AN Em S
42  ER M2 Zingiber corallinum . B, M. ZHNE PS
43 KA R -7 F& Rhaphidophora hongkongensis EFE. R VAR B, SHAMOREEA . 8 I P
44 RERER BEAE Arenga westerhoutii WL )T . M. REUFRREY), EBTREER. B *
45 KRR} 1 %% Caryota maxima Er . e I KEERNIRIY), AESRER. . W P
46 kkEE AL ERE Pinanga baviensis W, WE. M. M. WHKTERY. Wf *




SRR B AT, IR SR AR X R AU O B AR WG R ) 2 A S TR AL A 2 RETE, 2015, 23(1):
11-17. http://www.biodiversity-science.net/CN/article/downloadArticleFile.do?attach Type=PDF &id=9963

»

(A) & & (Vatica mangachapoi (B) EJMEZE He

T i

dyotis yazhouensis

MiEL EEEMRERPRABERNREANEEYT. (A)F K (Vatica mangachapoi); (B) = 1 B L (Hedyotis
yazhouensis).

Fig. S1 Photos showing two unique species taken in the two Ganshiling Nature Reserve of Hainan. (A) Vatica
mangachapoi; (B) Hedyotis yazhouensis.
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