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Comparative study of flora from central mountainous
area to eastern coastal area of Hainan
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Abstract; The terrain of Hainan Island is high in the middle and surrounded by low terrain on all sides. From the central
mountainous area to the eastern coastal plains, due to the difference of natural conditions and historical human
interference, the composition of flora has changed. In this study, quadrant and line transect survey was carried out in

Huishan Nature Reserve (in the middle and east of Hainan Island) to discover its composition. Then combined with the
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data of Wuzhishan Nature Reserve in the middle of Hainan Island (now part of the Tropical Rainforest National Park),
Baishiling Nature Reserve in the eastern non-coastal area and Tongguling Nature Reserve in the northeastern coast, which
investigated by our team, the flora composition characteristics were compared and analyzed. Try to explore the relationship
between the change of flora composition and the secondary, area and altitude of the nature reserve. The results were as
follows: (1) There were 1 893 species, 1415 species, 634 species, and 913 wild seed plants in Wuzhishan, Huishan,
Baishiling, and Tongguling nature reserves, the numbers of species in the two central nature reserves were significantly
higher than that in the other two nature reserves. (2) Species similarities between nature reserves were significantly
negatively correlated with differences in altitude and area (P<0.05). (3) Four nature reserves were dominated by tropical
elements, but at the level of genera, Wuzhishan was dominated by tropical Asia, while others were dominated by
pantropical distribution; at the level of species, distribution of tropical Asia was the most in the four nature reserves. In
conclusion, from the central mountainous area to the eastern coastal plains, the more secondary, the lower the altitude, the

fewer the habitat types, and the fewer the number of plant species; at the same time, at the level of genera and species, the

tropical elements are increased, while temperate, endemic and relict elements are decreased.

Key words: geographical element, Hainan, flora, species diversity, seed plant
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Table 1 Basic overview of each nature reserve
SR AR A 2 S
R IX o TR Preservation Eijc.ﬁﬁri s 2 K 51
. (A Maximum LTI g DY
Conservation X Area rate of natural . . .
Location ) . elevation Typical vegetation type
area (km*) vegetation (m)
(%) "

HAg 109°39'—109°48" E | 133.86 92.56 1 867 LU TUIEE DA 35 11 25 25 b, L HB R AR AR R

Wuzhishan 18°49'—18°59" N AR R AR (7 NIESE,1994)
Alpine shrub, alpine mist forest, mountain
rain forest, lowland rainforest, secondary
lowland rainforest

2l 110° 05'— 110°12" E,  54.37 53.51 1256 Ly 3t R A AP M R AR B St P U 2B A

Huishan 18°59'—19°05" N Mountain rain forest, lowland rainforest,
secondary lowland rainforest

A A7 04 110° 22'— 110°24" E, 16.24 10.05 328 RHE R AR A bR (R EERE ,2019)

Baishiling 19°08'—19°10" N Secondary lowland rainforest

A Iy 110° 00'—110°02" E, 8.45 85.47 338 {3 SRy NG eRE AN iy N3 3 kd eNd

(KER) 19°37'—19°41" N IABR (PEHESE,2014)

Tongguling Lowland  rainforest, coastal marsh ,

(‘onshore) mangrove, coastal sandy vegetation

® FfJj s Location of quadrat

1 HAKEE
Fig. 1 Locations of quadrats
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] AR A AR B vl T R A 1 2 R
HUBRAMEY) (BEARLT 45 2014) B 5E ; 16 1 R A AR
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25.63% 11.49%F1 16.54% , 4 /> His [X. 4 4 90 26 ik
PR DA T2 SRR Ay g L 3 R B D RORh
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FEXTEE D ot HAR IR XA 2, H 7
Bl, g3 9l b 4 Bl ( Asteraceae, 59 Ff) | fE Bl
( Lauraceae, 73 1) | 4% JE 1£ Bl ( Papilionaceae, 77
ff) . K 8 Bl ( Euphorbiaceae, 79 Ffi) . ¥t 2 F}
( Rubiaceae, 97 #1) | *2 B} ( Orchidaceae, 113 Ff)
FIRAFEL (Poaceae, 104 F) 3 A WA {7 XA 43
A 1 BF KRB (54 F) o ALY, 768 19 53 9%
FUEAFERN 1I~SFIEZ T EaYME =6
M EE, I RIS IR X S B YR =6
J& MBI Z K 69 &, ik 8.90%
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REFELl FEEG A A SAAE R BB 1L, ¢ 5k
TR S B A IE (P<0.05) , 544 DX i 1o AR

W E ARG (P<0.01) , 5 HABZSHCA SOAHOCE,
HAEE (P>0.05),
2.3 XESH
23.1 B R AU 2% RALE A (2003)
Rl J& 1) 53 A XA Rl 4 Y 4 S IR IXN
AR T A 20 A DR Y & DR 4P XM TR 1Y T
PIRTRor o 14 A A KRB (FR5) .

(RS I f 2o 0 e o o L AR < - W s
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Table 2 Plant composition of each nature reserve
F4K 1 Wuzhishan 23111 Huishan /114 Baishiling i 505 Tongguling
B
Type # J& i # J& T # & i s J& b
Family ~ Genus Species Family =~ Genus Species Family Genus  Species Family =~ Genus  Species
WY 6 9 20 4 7 10 2 2 3 2 2 2
Gymnospermae
(SRt 151 766 1873 146 711 1 405 115 402 631 137 561 911
Angiosperm
BT FE ) 132 590 1476 128 539 1075 99 328 525 111 472 776
Dicotyledon
LSRR 19 176 397 18 172 330 16 74 106 26 89 135
Monocotyledon
AT Total 157 775 1 893 150 718 1415 117 404 634 139 563 913
x3 BMERNMEBES RS
Table 3 Classification statistics on the number of species within families and genera
TRer X B Family J& Genus
Conservation
area 1 (%) 2~10 (%) 11~30 (%) 31~50(%) =51(%) 1(%) 2~5 (%) =6 (%)
HAgI 27(17.20) 82(52.23) 34(21.66) 7(4.46) 7(4.46) 409(52.77) 297(38.32) 69(8.90)
Wuzhishan
21l 26(17.33) 88(58.67) 27(18.00) 4(2.67) 5(3.33) 428(59.61) 254(35.38) 36(5.01)
Huishan
[ERa] s 38(32.48) 63(53.85) 13(11.11) 2(1.71) 1(0.85) 277(68.56) 119(29.46) 8(1.98)
Baishiling
il g 43(30.94) 71(51.08) 21(15.11) 2(1.44) 2(1.44) 389(69.09) 159(28.24) 15(2.66)

Tongguling

x4 J[EARPREFHHSEU

Table 4  Statistics of common species in each nature reserve

Fh B/ FHALE FR AL

3 IX Species /Similarity coefficient ( % )
Conservation
area HAR L 21l H A% ] g 0

Wuzhishan Huishan Baishiling ~ Tongguling
Fdg 1 893/100 — — —
Wuzhishan
21l 1 001/43.39 1 415/100 — —
Huishan
A0 417/19.76  387/23.29  634/100
Baishiling
] S v 456/19.40 424/22.27 414/36.54  913/100
Tonguling

i o3 A7 DX 2 B[] A DL A o0 A 1 Bl i 22,
B G R R R TR 1 319 (AR ) |
1026(2s1l) 492( FHAW) 739 (HEIE)Fh, 5
JEAR S FEF KT b, 21l A s

X3 AR XA DIz #0434 oy 32 T DL ARG T
YA o F AL, 4 A PR IX Y el U o3 3
52 AR 58.24% (H AR L) 59.58% (2x1l1) |
59.58% (1474 1 60.39% (FAE04) . Hd, )&
Frpg 2 5 2 v = A R/ PG R G 43 A AR TR Y b 2k
Bz, SEALL, S R4 X E A Z a4 A
(AP LE 1 B K, RO A e x| FLAE R
PIX(3.35%) .

2.3.2.2 FeAEY A Y 0 7E 4 DRIPIX
o AR WL OR AP X A R A R 2 459 R,
SEIET 97 BF.291 J&@ , i P EREA A SRS (15 103
) B 3.04% ; IR X IR Z 5 A B LRI X
R Fie D AL 91 B SRR F 41 BEH7S &, 5
A AN 0.602% , H AR IR X 43 A5 1Y 16
MRFAE MR L, A 196 F, & R Fl R
B(483 Fi) 1 40.58% , 4 -F 1wt | F a5t & A
FRIVEER S31) SO ( JBE SO %, 2014 Tang et al., 2018)
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Table 5  Genera areal-types of the spermatophytic flora of each nature reserve
JEEL No. of genus (%)
Gy XA
Areal-type AL 21l Epa sy
Wuzhishan Huishan Baishiling Tongguling
1. {54 Cosmopolitan 28 31 31 32
2. A5 Pantropic 179(23.96) 186(27.07) 116(31.10) 190(35.78)
3. PTG N [E] 34 Trop. Asia & Trop. Amer. disjuncted  27(3.61) 33(4.80) 24(6.43) 26(4.90)
4. IH I FHA 4345 Old World Tropics 87(11.65) 85(12.37) 60(16.09) 81(15.25)
5. PAHF I Z K PEM 434 Trop. Asia to Trop. Austr. 112(14.99) 101(14.70) 57(15.28) 70(13.18)
6. P IE I =P AEM 437 Trop. Asia to Trop. Africa 44(5.89) 41(5.97) 22(5.90) 35(6.59)
7. T 53 Trop. Asia (Indo-Malesia) 196(26.24) 167(24.31) 71(19.03) 86(16.20)
P83t (2-7) Subtotal tropical elements (2-7) 645(86.35) 613(89.23) 350(93.83) 488(91.90)
8. JLIRA /0 North Temperate 30(4.02) 22(3.20) 5(1.34) 15(2.82)
9. R AL B W0 E. Asia & N. Amer. disjuncted 21(2.81) 18(2.62) 7(1.88) 11(2.07)
10. [HHFRAT 4345 Old World Temperate 8(1.07) 8(1.16) 1(0.27) 8(1.51)
11, JRHF PN 537 Temp. Asia 1(0.13) 2(0.29) 1(0.27) 1(0.19)
12. MR IX PG ZE H 534 Medit., W. Asia to C. Asia 1(0.13) 1(0.15) 1(0.27) 1(0.19)
13. KiFAM 4 E. Asia 27(3.61) 19(2.77) 6(1.61) 6(1.13)
IR RS> &1 (8-13) Subtotal temperate elements (8-13) 88(11.78) 70(10.19) 31(5.63) 42(7.91)
14. FEFRFA 531 Endemic to China 14(1.87) 4(0.58) 2(0.54) 1(0.19)
A Total 747(100) 687(100) 373(100) 531(100)

T AU B

Note: Cosmopolitan is not included in the genus areal-types.

SR 4 NI AEA £ isE 55 08 77 Fh,
IR AL A FE R G S0 A (40 J&8 ), Herh B N
Mo R %, 2 22 J&/, st E 1 40.00% ,
Fe IR XA F A 52 J8 74 B, 2 IR XA
Y 30 J& 38 B, FI A IR PR IXH F A
12 & 14 B, B S0 LR 30 IR F 354 10 J& L 10
Fi o A F it A O A 4 DAY X F s )
A IE R BRI RS B Ra et 7 L S (6 T
AR Horp FOAE L& A ) o A 8 e 2, AR
FAL &M 1) VoI 53 A5 08\ S8 (llicium) | = 1R &
(Saururus ) . 2 ¥ 46 J& ( Lyonia ) M1 1 7 1 )&
( Disporum)

2.3.2.3 AMRAEYI T ARPEIE/NL S (2014) X 4
NS AR E RIS FN L i BBV E R i S B
geitte B A th 2 B A 08 4R s O 47 X )
HEH I R AR 29 .39 .52 .49 B, 4351 i B
VIR B 1.53% 2.76% 8.20% .5.34% ., Hip | T
IR X & A L AR i, R

( Amaranthus ~ spinosus ) . %& # #] ( Ageratum

conyzoides ) . % Y& %t ( Bidens bipinnata ) . & 2% J}
( Lantana camara) . Y HLE ( Chromolaena odoratum)
G S 25 B ( Mimosa bimucronata ) %8 6 Ff; 2>

TR 9 B Aot de & 5 EH R KAL)
== 48 5 ( Spermacoce alata ) | 71N 3 % ( Erigeron
canadensis) 5 Z %4 ( Parthenium hysterophorus ) 5%
B PR P X A 10 Bl 4 H R 4 J ((Ipomoea
Cairica) FE7 %] Y EF B RHLE S5 A I8 1 3
XEAREEARZEY RZ, A 16 i B 461
I X T = R E T 5 (Alternanthera
philoxeroides) X HR 3£ ( Eichhornia crassipes) . K
( Pistia stratiotes) \$<ZEFE ( Cenchrus echinatus) % 10
i, JEE AR N SIS R X S £, A
22 B, Ui ¥ 1 ( Waltueria indica) 7¥4: 4% ( Datura
metel ) R 5 #E ( Stachytarpheta jamaicensis) | 7 3¢ 1
W24 ( Sphagneticola trilobata) ; AW RT X IR Z |
A 15 Bl A, TodE I 2 il A e S R
PR S AH R AREY 5.7.7.6 F, — A
=AEY) 4 .3.8.6 B, ARPWE & L B¥E A, X
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Table 6  Species areal-types of the spermatophytic flora of each nature reserve
AL No. of species (%)
A3 AR X 25
Areal-type HAE 1L 21l H A Linpualey
Wuzhishan Huishan Baishiling Tongguling
1. {55345 Cosmopolitan 42 47 35 47
2. AT 4 A B AR Y Pantropic 54(2.92) 37(2.70) 43(7.18) 59(6.81)
2-1. PP P AT A S 2(0.11) 3(0.22) 1(0.17) 5(0.58)
Trop. Asia, Austr. and Trop. Amer.
22, FAAFIE YN AR AT R SR YN 6(0.32) 8(0.58) 3(0.05) 6(0.69)
Trop. Asia, Africa & S. Amer.
3. HAGHEAE I AT S5 D 8] BF Trop. Asia & Trop. Amer. disjuncted  23(1.24) 17(1.24) 8(1.34) 11(1.27)
4. I BT 4 A B AT Old World Tropices 11(0.59) 10(0.73) 6(1.00) 13(1.50)
4=1. P AR P/ A EEIH 17(0.92) 15(1.10) 9(1.50) 14(1.62)
Trop. Asia, Africa & Australasia
5. PHFIE I 2 K PEM 3 A Trop. Asia to Trop. Austr. 102(5.51) 98(7.16) 51(8.51) 86(9.93)
6. PV ZEIHFAEI Trop. Asia to Trop. Africa 26(1.40) 23(1.68) 14(2.34) 22(2.54)
7. P A3 Trop. Asia 781(42.19) 589(43.06) 287(47.91) 411(47.46)
7-1. $AFEIRE Z p [E 42 43 Trop. India to S. China 16(0.86) 9(0.66) 5(0.83) 6(0.69)
7-2. g E v E R/ P 281(15.18) 217(15.86) 65(10.85) 106(12.24)
Indochinese Peninsula to S. / SW. China
PAF > A1t (2-7) Subtotal tropical elements (2-7) 1319(71.26) 1 .026(75.00) 492(82.14) 739(85.33)
8. JtiiH7 437 North Temperate 52(2.81) 40(2.92) 16(2.67) 22(2.54)
9. R ANILEM BT 4341 E. Asia & N. Amer. disjuncted 9(0.49) 5(0.37) — —
10. IH{HFEH 4346 Old World Temperate 2(0.11) 4(0.29) — —
11. R East Asia 10(0.54) 1(0.07) — —
IR 2411 (8-11) Subtotal temperate elements (8-11) 73(3.94) 50(3.65) 16(2.67) 22(2.54)
12. HEHA /4 Endemic to China 263(14.21) 196(14.33) 64(10.68) 70(8.08)
12-1. W HE4A 434 Endemic to Hainan 196(10.59) 96(7.02) 27(4.51) 35(4.04)
&1 Total 1 893(100) 1 415(100) 634(100) 913(100)

TE: AU F Al

Note : Cosmopolitan is not included in the species areal-types.

Bl 4 ORI ISR R I DL S S o &,
B A 08 i 5 0 R 37 DX A A AR A ) o 28 A i
IIREIIEPE L RE

3 Wik5&i#k

3.1 EMANER

Wit TR R B O AR B R AL & G AR R 4
FEHLIX (Kerr et al., 1997) , 1 4 £ F¢ M AKX #fi T
A BE S B PE  AR BE 2 R s W T O (O
K25 ,2009; 32 BURAF 2014) RS & i TR
(] P Al R e FT ARE AR BE A AR S5 AL 3 3, B AR
A T AR ke /s o PRI 9 B e B — Al ST

IORAP X, ZBURA — 8 R O IR AR 88 1) D
BRI A5 7 N 2R o DL B 3k i il X (32
L1055 ,2008) , FEIX 4 RP X A, o AE AR P
DCTH AR K, SR A B IR B R 5K 92.56% , IR A Tk
RN EREROZ EEANYMERE; &

PRI XA 3B 53 4 IF A, H A O B3 A L b T AR RN
RHL AR, & A P R BB AT 5 £ B A 1B T
R L XA SR TR R SR R 5 Y R TR AT
S B ] B ARl 1 BN, AR R R R B R A
10.05% H. 4> 7 WA M B (R A48, 2019) , IR B 1Y
YIRS/ s B S 04 R4 X A I T LXK
A PERE SR, I A3 A AT AT T T VD T AR U8 T 2T
ARFN LAV ARG ) (P RE S ,2014) |, PR E 40 A 1Y
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PR ECR Z T B A W G DA T Iids 1 2
R X

Xf 4 AP DX 4 Ao A AR 2R BOCR FH AE DG 1
O3B B T AR B e R SRCRH 22 8RR AL
AR, oA L PR3P DR 23 L AR X8 4 o R AL 1
e BRICZAL 2 IR X & A /Y 38 Fhf it il
PR Wb 3 A 1Y X LB R G R IX &R 4 b
KF X 2 DRI EA B BRI, T8
PR DX S5 0 P47 DX 22 T 1) 40 Ao A 4L 1 2 i
JIN S B 5 AR TE R DG A1, R REAL 5 M SR AH 0G| 2
AMRIPIX 3 8 T AN R B 3 DX B AT Y A B A 22
BOR, LA TR
32 EYRRABER

4 AR XA Jw FRR G 7K 7 F 24 2R B 5 A0
R AT A T, o RV T HG Al 3t DX AR X R A
FAELC T B B 45, 20195 o 2 X5 45,2020 ) o 1E & /Y
IKAF b BR LR AR DA HoAt O 40 DX 35 DLz A
LW I SRR R 0 N S e B 2 e A D
T XUEHT 4 DR R Y IR BA 9 Z0 Y R
YN BT, I B A TS S BB BE — 5 R VI o 2%
M (Zhu,2017) ,

ARAE (2008 ) X 25 1 T 5~ AE ) DX 2R b B 20 1Y
WS R : 2= B 7~ R DX 3R B R 4 v AT
o322 5 M DX A e R UDRE G R ARCAER A B
A A 5 OB, X T BE S D O i R R
FROHL DX, A2 ORI, AE A 15 ARt AT o A1 o 2
Bz, W, 4 AR XA B 148 IR
DA Y A9 B A ] S50 £ 47 DX L A 0 R 4
DX A EC A AR /N

g AR DA 23 AR DX A R A A A
FIAT U FIH 5008 22, ARPEER (2016) WFSE R I, 1
A A ) o3 A E AR TR AR P R AR L X 5 T
A Bl G 80.12% , DU JA] A 58 1 e B2 65 M o) A
FEA A 17.81%  F5 A Jo FURE AT Bl 7 AR A
o34k F B AR B R 8 S R Al ( Zhang et al.,
2010; Lietal., 2018) , T 4L ke f 5 3 A
A S A 0 HIE | TR AT 2 U R R A A By LR
AR, Gn Fo g Ll 3 DR 23 Ll fR 47 IX A 1)
1 % & %2 ( Michelia shiluensis ) . 4% Kz At i
( Alseodaphne rugosa ) 1 El W #] ( Lithocarpus
chiungchungensis ) ¥/ K AE P SR IX . A A5 1L
PRUHC B Oy 522 2% 1) L J T At 3 DXRe A7 R, 2 1
18 1L E %8 ( Michelia wuzhishangensis) . H A1 & 37

DX S0 P 47 DX A 5 A7 Ao R 22 A T AT v 4 X
B, 05 T B M ( Mallotus anomalus ) . Y6 M B &
( Croton laevigatus ) . P 4& B ¥ ( Hedyotis
cryptantha) o )7 AT T R AR 2 P AR D X 1Y)
15 F 5H 1 ( Nephelium topengii ) TE T 48 1L A& 477 X Fll
S I ORAP XA 43 A5 fH R LT 1 A3 0 R4 XA
WS R IX R R TR 90 RN TR K =
FRRE R B DX DL, 04 B A L DR g WL AN A
T P T S 1 =T T A T AN T 1A I S Y 9 0 B R
WA A (2B, 19915 MREEHK, 2016) , 1 7E
2 AR XA R R IS, X AT RE RS2 A
Jp A, JH R = A SRR B A RO AR TR
By A R A A A 1 A B A2 358 3 DT A L
HEEN

TESE = 28R Y, W T U ARk A vk 0 o 45 B B
S YA 2 8 T, TR IR M DB W e 7S P 2
)AL 3 ) 1 7% 3, ROt 3 = 22 DAOR T g )
ol ¥~ W) 20 W32 F (4 4R, 2008) , FEERS Y
P UK)IAE T, A2 b DX 20 s 42 177 1 2 ] J
R A 25 AT, A5 0 A ) 1o o WAL 4 3R 3 22 0 P
(Harrison et al., 2001; & F}4i,2008) . 8 T ¥
(- 38R 8 23 2R T BESE L TR I A AR A AR
RE B | Wi rE MME ( Cephalotaxus hainanensis ) %
BUETE A B S5 a0l (BREHL,2011) , &
5 LR X AR R B4 R B 3SR R B AR R A, AR
BE AT SRy 5 2 O AR M L b 80y (A L
1991) i HC B T KEB 3 A 35t AF ) 1) ksl 2 A, 25 1)
PRAPT XU Z 5 A 458 20 1 ] BRL A 1 A7 0 70 i S5 0
I A B F B E A 4 DR XA B
+F 35w S B N Ly i 2 BEAITRZ OB = A
(5% 5t 23, K 8 ( Manglietia ) | Bk H1 )&
( Bischofia ) . 7K Ml J& ( Homonoia ) . B + # J&
( Distylium ) | 7% 47 W J& ( Alniphyllum ) | 5 B 17 &
( Exbucklandia) % (Hemsley, 1880; Mai , 1991; B
SCHEAE,2014)  Hob ThE far JE 3t 4 R, Hfb A m]
18 TR (TR AR FE A, 1995 Wu et al., 2009)
fE & AR KR DB M ( Exbucklandia
tonkinensis ) 73K [ 3 B0 A T Rg &K L V5w &R, 7E K
g P AL B i DXL AT A 5 BR e 2 b ] Sy By 7
1A W B AR (Platea) TEFRE 72 A 2 F, X 4 AR
P X E A R RE M E W ( Platea latifolia) 7= 1 [ HY
= VYR AR AR A R (R AR
2017) , EATT R e T K G 22 T BRI 4 R R
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