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Effects of Introducing Exotic Tree Species on Species Diversity of Forest Communities

in the Limu Mountain
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Abstract: In order to explore the effects of the introduction and construction of different exotic tree species
on the forest community characteristics in the Limu Mountain, the sample plot survey method was used to
investigate the communities of 28- and 15-year-old Pinus caribaea ,20- and 26-year-old Acacia mangium ,
16- and 21-year-old Hevea brasiliensis ,10- and 3-year-old Eucalyptus spp. sand 20-year-old secondary for-
est occurring in the Limu Mountain area. The characteristics of the forest community were reflected by the
tree species importance value and species diversity index. The survey results showed that 1) the most
abundant plant species with a number of 40 were found in the tree layer of secondary forest community.
There were a total of 29 tree species in 20-year-old A. mangium community. No tree species were found in
21-year-old H. brasiliensis and 3-year-old Eucalyptus spp. communities. Shrub species were the most (5
species) in 20-year-old A.mangium community. Herbaceous species were the most (7 species) in 3-year-

old Eucalyptus spp. community. 2) Dominant species of secondary forests were Maclurodendron oligo-
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phlebium and Vatica mangachapoi s with the importance values of 17.87% and 14. 76 % , respectively. The
largest important value (38. 94%) of the tree species in the 28-year-old P. caribaea community was Sche f-
flera heptaphylla. The largest important value (37.99%) of the tree species in 15-year-old P. caribaea
community was Macaranga denticulata. The largest importance value of the tree species in the 20-year-old
A.mangium community was 18. 80% of Eurya nitida. The largest importance value (30. 86) of the tree
species in 26-year-old A. mangium community was Alangium chinense. The largest importance value
(31.63%) of tree species in 16-year-old Hevea brasiliensis community was Mallotus paniculatus. The lar-
gest importance value (45. 74 %) of tree species in 10-year-old Eucalyptus spp. community was of Poly-
althia cerasoides. Less shrub species and herb species were found in forest communities. 3) Simpson index
and Shannon-Wiener index of different exotic tree species and secondary forest communities in Limu
Mountain showed tree layer=shrub layerherb layer,and Pielou index showed tree layer was lower than
shrub layer. 4) There was no self-renewal saplings of exotic tree species in the regeneration layer of forest
community,but P. caribbean and A.mangium communities grew native species in Hainan. The introduc-
tion of different exotic tree species in the Limu Mountain had differences between the dominant tree species
of forest community, which reduced the species diversity of forest community to varying degrees, and
changed the species composition structure of tree layer,shrub layer and herb layer in forest community,and
thus reduced the complexity of community structure.

Key words: Limu Mountain; exotic tree species; forest community; importance value; species diversity
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Table 1 Basic situation of sample plots
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Table 2 The number of species at all levels of forests in the sample plots
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Table 3 Importance values of tree species in layer of community in sample plots %
T P 2 Bk CK J-28 J-15 M-20 M-26 X-16 X-21 A-10 A-3
I\ 4. 15 1.08 30. 68
H 75 B 5 HE (Cryptocarya maclurei) 3.50
M58 T (Glochidion wrightii) 1.60
H 1 Bk (Callicarpa poilanei) 10.18
AR 0.73 1.93 1.59 31. 64
H B (Gironniera subaequalis) 1.00 0.42
IR (Syzygium buxifolium) 3.11
HLE BT A 3.37
NS 6.74
KAEA M, (Dillenia turbinata) 1.48 1.03
e 1.78 2.57
3135 W (Cyclobalanopsis disciformis) 1.04
55 255 Bk (Syzygium globiflorum) 5. 94
Xt 5 (Ficus hispida) 11.16
Z A6 T A 45 (Antidesma maclurei) L 11
£ A (Polyosma cambodiana) 0.52
B E B (Pterospermum heterophyllium) 0.37
5 ke i A 13.87 7.36 1.61
WS (Canarium album) L11 L.70
ISTMHE (Castanopsis tonkinensis) 4.73
5t H (Maclurodendron oligophlebium) 17.87
JHR WML Lindera kwangtungensis) 1.10
W B K% (Manglietia fordiana var. hainanen- 1.32
sis)
VB AR M (Microcos chungii) 0.50
WG ¥ M (Adinandra hainanensis) 2.40 6.02
Z 0.1
M # (Breynia fruticosa) L.74
A KB AR (Homalium ceylanicum) 5.49
LR BE(Syzygium hancei) .53
21 B S} (Nephelium lappaceum) 8.91
JZ i AR (Osmanthus marginatus) 0.95
JEFEE (Cryptocarya chinensis) 0.97
LI B4 ( Beilschmiedia percoriacea) 1.27
AR ZEF (Litsea variabilis) 0.32
# B (Ficus esquiroliana) 2.30
PN 1. 09 18. 37
WAL (Engelhardia roxburghiana) 2.22
1B 4 A (Notha pod ytes obtusifolia) 0.77
S FUAE (Cinnamomum tsoi) 7.33 0.68
Z0 W (Machilus cicatricosa) 0. 60
B B A Zanthoxylum avicennae) 1.57
WA % (1lex angulata) 0. 66
FUE A (Machilus pomifera) 0.57
B L1 F (Ormosia semicastrata f. litchi-
folia) 0.63
BRI R B (Evodia glabrifolia) 6.28 5.91 3.28
W B LU 7T F (Garcinia oblongifolia) 2.22 1.16 1.22 10. 94
YU I EE (Cinnamomum rigidissimum) 3.48
F KT (Alphitonia incana) 14.98
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T Fili 4 CK J-28 J-15 M-20 M-26 X-16 X-21 A-10 A-3
E AL (Symplocos congesta) 7.95

AW 0.49

WK 4 4 (Ardisia densilepidotula) 0.51

A (Bombax ceiba) 5.58

AKi#il (Vernicia montana) 3.29

AR I (Machilusn akao) 1.08

BB (Alstonia rostrata) 1.03

Y &2 (Hopea hainanensis) 5. 05

FHHMF (Vatica mangachapoi) 14.76

LN 0. 66 14. 94

ZHEEF (Melicope preleifolia) 8.39

WAL 3 (Elaeocar pus sylvestris)

W FE 8 F (Glochidion sphaerogynum)

W B (Triadica cochinchinensis) 4.62
¥ K (Cunninghamia lanceolata)

KA B (Saurauia tristyla)

KA 10. 22
KR A (Ficus fistulosa) 5.36
VU Bk (Syzygium tetragonum)

HH 543 F (Glochidion philippicum) 1.17

FL#E 7 X (Cyclobalanopsis patelliformis) 1.08

S B (Tetradium ruticar pum)

Ak A8 (Eurya nitida) 0.72
LI (Polyalthia cerasoides)

Bt L AL (Meliosma angustifolia) 0.61
MR B (Sym plocos adenophylla) 1.09

AW (Albizia odoratissima)

F ik (Syzygium odoratum) 0. 64

F A% (Cinnamomum cam phora) 4. 88
WA (Sche f flera heptaphylla) 0.62 38. 94
A B ¥ (Alsophila latebrosa)

HL8E (A porosa dioica)

P} (Alseoda phne hainanensis) 1.07

1t A (Canthium dicoccum) 0.74

K B M8 K 2T (Neolitsea oblongifolia) 2.25

R (Macaranga denticulata)

FAR MR (Syzygium cham pionii) 1.31

T (Decaspermum gracilentum) 3.74
A1l 100 100

— =

.10

.87 0.88 2.24
3.06
3.06 15.78
6.16
4.25
5.24 0.70
.25 1.37
0. 66
.12 18. 80
45.74
0.78
.17 5.31 18.78
6. 39
1. 49 15.73 10. 08
37.99 0.77 6.17 7.08
0.70
100 100 100 100 - 100 -
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KE>HEARAZSHRE., BERARE H KN
CK,H'} 3.13., BFEMEARZ H K2 J-28 BT,
FLUCR J-15 BEVE LA 1. 24 R 110, BEAE H
L A3 BEVR ECOR O 1. 78,

HABRMEARZ T RTRARZ; 505 % 0
FARZEMBEANR T, HEARK, Hrp J-28 A-3 K
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JERNECAR 200 A 4 50 4 Dl 423, K WL VR AR 2

M ERZ A BERTEARZ, FETARZ
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Table 4

Importance values of shrub layer plants in sample plots %

T Fh 24 Fi CK J-28

J-15 M-20 M-26 X-16 X-21 A-10 A-3

LA (Koilode pas hainanense)

K& (Clerodendrum cyrtophyllum)

14. 27

B (Premna microphylla)

£ AL B P (Melastoma affine)

5 5 M) F 4 (Ervatamia hainanensis)
MR M (Breynia fruticosa)

BB (Xantho phyllum hainanense)
il 45 i1 (Maesa perlarius)

& (Viburnum dilatatum)

18 % K2 (Clausena excavata)

28.44

JA (Psychotria rubra)

BRAE L Bk (Callicarpa nudiflora)

E % (Melastoma sanguineum)

WM 3% F (Glochidion sphaerogynum)
W F (Uvaria grandiflora)

k4 I (Rhodomyrtus tomentosa)

T (Aidia canthioides)

Z AL 4P (Melastoma affine)

i B R (Canthium dicoccum)

Ik Ll BR AT (Alchornea rugosa)

4 MY A A€ ( Pittos porum baileyanum)
WK (Canthium horridum)

it 100 100

46.72

19. 65

19. 36
50. 60

20. 96

32.70
36.67

48. 84

30. 63

31.37

59. 83
23.25

40,17
100. 00
19. 28
18.22
17.16
19. 84

37.26
19. 56

11.53
19. 68

22.49

11.51
100 100 100 100 100
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Table 5 Importance values of herbaceous layer plants of community in sample plots %
T P 2 CK J-28 M-20 M-26 X-16 X-21 A-10 A-3
R IEE (Tetrastigma planicaule) 67. 00
I (Sarcandra glabra) 29.01
KEFH (Dicranopteris am pla) 40. 20
R (Lophatherum gracile) 12.52
“RHLEL (Chromolaena odorata) 5.08
51 (Cyrtococcum patens) 9.83
W41 (Lygodium japonicum) 30.95
EHH] (Ageratum conyzoides) 23. 14
S R B ( Peris ensiformis) 18.58
M H (Dicranopteris pedata) 27.15 52.56
5 F 5K (Blechnum orientale) 76.42 35. 17 59. 80 41.90 47, 44
AN 4E E FB (Stemona parviflora) 16.72
BFIH (Lobelia seguinii) 28. 39
B4 (Colocasia antiquorum) 33.00
WA 4 (Vernonia cinerea) 14.13
8 (Alpinia oxyphylla) 23.58
KM (Thysanolaena latifolia) 64. 83 42.59
it — 100 100 100 100 100 100 100 100
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Table 6 Species diversity at different levels of forest communities
Simpson I 22 15 % Shannon-Wiener £ &£ 4 15 % Pielou 4 4] B 8 %X
ENA AR FA R EENA AR AR R NA AR FA R
CK 0.92 0.56 - 3.13 0.95 - 0. 85 0. 86 —
J-28 0.8 0.67 0.43 2.24 1. 24 0.63 0.74 0.9 0.9
J-15 0.78 0.67 0. 46 1. 84 1.1 0. 46 0.74 0.99 0. 94
M-20 0. 88 0.8 0.5 2.6 1 0. 69 0.77 0.99 0.99
M-26 0. 85 — 0. 65 2.02 — 1. 07 0.92 — 0.97
X-16 0. 82 0.7 0. 66 1. 87 1. 27 1.09 0.9 0.91 0.99
X-21 — — 0. 45 — — 0. 64 - - 0.93
A-10 0.8 0.53 0. 44 1. 81 1.02 0. 64 0. 87 0.73 0.92
A-3 - 0. 44 0. 81 — 0. 64 1.78 - 0.92 0.92
G ST 3 =W SR o O R S
xRT BEFTAYEME
Table 7 Species of tree seedlings in communities
ARREE
CK J-28 J-15 M-20 M-26 X-16 X-21 A-10 A-3
HMPHFE AARE R H A 1At e T8 i A BifiALT ATk BHAE WAEs R AR
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Wiz
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Jent f 3
e
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3 &5t

3.1 #it
DB MERE S HREA 2%, WEKSTA

ZYRECH 10 4, BRI AR R ZH ;2] a
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D BRMRBEE AR AR BA 257 A
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P& AR Z AR A A2 i A2 5 26 a D5 AH SRR
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DA Tl IR 10 a K2 A6 MRRE 5 T A2 0L 3448 B
LS

D BB AL P Z M A 22 5% . EAR
Yk ZHEY: Simpson L EFEEUCH 0. 92, Shannon-
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