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Abstract: Tongguling National Nature Reserve is located in northeastern Hainan Province. To analyze its
vegetation variation after 18 years of protection, we investigated the species diversity of plants in the reserve
in 2005. A total of 984 plant species, belonging to 618 genera and 166 families, were recorded. Of these, 35
species are endemic to Hainan, such as Cycas hainanensis, Phoebe hainanensis, and Arcangelisia gusan-
hung, and 12 are listed as nationally endangered and protected species, including Cibotium barometz, Cycas
hainanensis, Oncodostigma hainanense, Aquilaria sinensis, Hydnocarpus hainanensis, Homalium hain-
anense, Ixonanthes chinensis, Antirhea chinensis, Dimocarpus longan, Litchi chinensis, Gmelina hainanen-
sis, and Artocarpus hypargyreus. The Shannon-Wiener indices of the three major vegetation types, namely
tropical evergreen monsoon elfin forest, tropical shrubland, and mangrove forest, were 4.7485, 4.5876, and
1.8096, respectively, while Simpson diversity indices were 0.9247, 0.9206, and 0.6978, respectively. In the
2,800-m” plots of tropical evergreen monsoon elfin forest, a total of 1,366 trees over 1.5 m tall were recorded,
belonging to 81 species. Of these, the top five dominant species were Litsea variabilis, Hydnocarpus hain-
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anensis, Arytera littoralis, Bridelia insulana, and Sapindus mukorossi. It is notable that the dominant species
Schefflera octophylla in 1987 has been replaced by Litsea variabilis. Among the trees more than 1.5 m tall in
the 3,300-m” plots, there are 20 singleton species and 13 doubleton ones, accounting for 32.7% of the total
tree species. In general, the development of tropical evergreen monsoon elfin forest tends to be stable, and
shrublands are in succession to secondary forests. The area of mangrove forests has been reduced because of
serious destruction. Therefore, further protection of Tongguling National Nature Reserve is important and

necessary.

Key words: plant species diversity, tropical evergreen monsoon elfin forest, national endangered and pro-
tected species, dominant species, species—individual analysis
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Table 1 Plant species composition and life forms in Tongguling National Nature Reserve

K YIFhZH % Species composition HEVET ALK Life form
Type Faﬁﬂy Gfius Spiiies FeAK Tree (%) WEA Shrub (%) HA Herb (%) JHA Liana (%)
B2 Ferns 19 30 41 38 (3.86) 3(0.30)
Fh-FAH4) Spermatophyte
M4 Gymnosperm 2 2 2 1 (0.10) 1(0.10)
B FHIY) Angiosperm 145 586 941
WML Dicotyledon 118 496 797 234 (23.78) 201 (20.43) 236 (23.78) 128 (13.01)
B HAEY) Monocotyledon 27 90 144 14 (1.42) 8 (0.81) 97 (10.07) 23 (2.34)
4t Total 166 618 984 248 (25.20) 210 (21.34) 371 (37.71) 155 (15.75)
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Table 2 Endemic species to Hainan and national endangered
and protected species in Tongguling National Nature Reserve
W E YY) Endemic species to Hainan
I F7K F14E Adina hainanensis
W4k 4F Ardisia densilepidotula
K44 A retroflexa
wrili7% Arcangelisia gusanhung
#1T Bambusa piscaporum
45 B Calamus egregious
ZHFGBE C. tetradactyloides
IR %87 Cayratia papillata
R 954k Cycas hainanensis
FJ¥TT Dinochloa puberula
IR K Drypetes hainanensis
SRZAR L7 Euonymus fengii
MI1EH- 5 Hedyotis cryptantha
R H . H. hainanensis
HHAEHE L H. cathayana
HFFFEINY T Hypolytrum hainanense
/NHZERE Linociera parvilimba
R R A Mischocarpus hainanensis
#Z YU Pandanus austrosinensis
J<kaH Phoebe hainanensis
/NI Plectocomia microstachys
Bl % Randia rectispina
24247 Rose howii
LA Saprosma hainanense
MAFAT Semiarundinaria shapoensis
X FEFE, Staurogyne concinnula
H# Suregada glomerulata
JrkE Mk Syzygium hainaneni
WFEATHAE S, cumini
%44 S. buxifolioideum
6215 4 Tarenna tsangii
HFFT-H Tinospora hainanensis
S =544 Trigonostemon heterophyllus
#3816 Wikstroemia hainanensis
Bl Xantolis longispinosa
WG R-Y % Endangered and protected species
FZ8 Antirhea chinensis
HAF Aquilaria sinensis
FHEEAR Artocarpus hypargyreus
4B Cibotium barometz
#FFF IRk Cycas hainanensis
WA= JwHR Dimocarpus longan
TR Gmelina hainanensis
# R KT Hydnocarpus hainanensis
I REAR Homalium hainanense
K5 Ixonanthes chinensis
#PAEF L Litchi chinensis
#K Oncodostigma hainanense
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Table 3  Species diversity of three vegetation types in Tongguling National Nature Reserve

Tl A Simpson5 4§ Shannon-Wiener 5% YHysy
Vegetation type Simpson index Shannon-Wiener index Evenness
i ke 5o S
ﬁsgifjieizﬁﬁimonsoon elfin forest 0.9247 4.7485 0.7489
HEAMK Shrubs 0.9206 4.5876 0.7767
IRk Mangrove forest 0.6978 1.8096 0.9050
4 AEIE B AR XZFRERT M S EEIERS
Table 4 Species diversity of nine different plots in Tongguling National Nature Reserve
Feith = o FR AL bR FEITEL Simpsond5 Shannon-Wiener 5% s
Plot Geographical coordinates No. of plots Simpson index Shannon-Wiener index Evenness
P H LR ZE T EMK Tropical evergreen monsoon elfin forest
1 111°01'16.5" E, 19°40'17.3" N 16 0.8806 3.9914 0.6785
2 111°01'9.9" E, 19°40'18.5" N 2 0.8317 3.1126 0.7967
3 111°01'10.3" E, 19°40"13.1" N 4 0.9180 4.3994 0.8383
4 111°01'6.0" E, 19°40'20.3" N 2 0.9084 3.9182 0.8240
WA Shrubs
5 111°01'02.2" E, 19°40"17.5" N 4 0.9085 3.9129 0.8324
8 111°00'59.9" E, 19°40'33" N 2 0.8305 3.3649 0.7339
11 111°02'02.6" E, 19°38"21.6" N 1 0.8814 3.7807 0.7864
12 111°02'05.5" E, 19°38'33.3" N 1 0.8564 2.9570 0.9328
13 111°00'50.8" E, 19°39'46.5" N 1 0.7931 3.2241 0.7460

5B B ARIPX3,300 MIEE R NAEMIME—MERE R

Table 5 Species—individual relationship in 3,300-m? plots of Tongguling National Nature Reserve

A% Number of ind. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 17 20 22
%L Number of species 20 13 9 5 4 5 1 3 4 1 2 3 2 2 2 1 2 1
AMA%L Number of stem 23 26 2728 30 34 35 3738 43 47 48 51 53 54 55 63 107 192 366

% Number of species 1 1 2 1 2 1

2 1 2 1 1 1 1 1 1 1 1 1
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Table 6 Characteristics of the top 16 species in the five plots in tropical evergreen monsoon elfin forest in Tongguling National

Nature Reserve

Yl AL AHX % g AHXS AL AHXF LA BE HE

Species (N) (RD%) (RF%) (RP%) (V)

HHEARZ Litsea variabilis 192 14.056 3.165 18.351 11.857
#R KT Hydnocarpus hainanensis 270 19.766 2.532 5.930 9.409
AR Arytera littoralis 90 6.589 3.165 5.784 5.179
KR Bridelia insulana 55 4.026 2.532 8.009 4.856
Jo i Sapindus mukorossi 34 2.489 2.532 8.852 4.624
RN G JELE Premna chevalieri 44 3.221 1.266 8.435 4.307
itk Syzygium odoratum 34 2.489 3.165 3.503 3.052
ZH3E AL Polyalthia cerasoides 51 3.734 1.899 2.777 2.803
F1Z5# Koilodcpas hainanense 55 4.026 3.165 1.027 2.739
AT Litsea verticillata 27 1.977 2532 2.520 2.343
Bertiuterd Meliosma angustifolia 20 1.464 2.532 2.670 2222
A Decaspermum gracilentum 20 1.464 1.266 3.561 2.097
W7 Camellia oleifera 37 2.709 2532 0.870 2.037
MIA Schefflera octophylla 11 0.805 1.899 3.260 1.988
4%l Diospyros eriantha 34 2.489 1.899 1.044 1.811
JLHi Psychotria rubra 30 2.196 1.899 0.529 1.541

T <1500/ B 5 Species with importance value lower than 1.5 were not listed.
RD%, Relative density; RF%, Relative frequency; RP%, Relative dominance; IV, Importance value.
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Table 7 Comparison of species diversity between four communities in Hainan Island
PSSt R & R FEHLTAIAY  Shannon-Wienerfg 4t BB Bt R
Community type Height  Altitude (m) Plot size (m*) Shannon-Wiener index  Evenness Reference
(m)

B A ARERYTIX PG SRR AR =15 200-300 2,800 475 0.749 A
Tongguling Nature ~ Tropical evergreen This study
Reserve monsoon elfin forest
3R By LR I Hb bR =15  700-1,000 2,600 5.38 0.771  #5/N}%%(1994a, b)
Wuzhi Mountain, Lowland monsoon Yang et al. (1994a, b)
Hainan forest
5FE 5 Fd L L3 R A >15 1,000-1,400 2,200 534 0.826  #%/NJ%%(1994a, b)
Wuzhi Mountain, Montane rain forest Yang et al. (1994a, b)
Hainan
P B ik L1l Ak =15 1,100-1,600 2,000 4.87 B TARRT /R
Bawang Mountain, Montane evergreen (2000)
Hainan forest Hu & Ding (2000)
Ko (Semiarundinaria shapoensis) . fIt #f 7% FIl 3% i

Al SRR R I B 2, RIERE,
VIR, SRR R BEARMR T b4k e
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