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Abstract; To reveal the community structure characteristics and succession stage of Cycas taiwaniana
Carruth. in Jianfengling area of Hainan Province, and clarify the survival status of this species, the C.
taiwaniana communities in Shanrong, Namu River, and Guojie were taken as research objects, the
species composition, importance value, vertical structure, and diameter class structure of the
communities were analyzed, and the diameter class structure and dynamic indexes of the C. taiwaniana
population were analyzed. The results show that there are 147 species ( containing subspecies and
varieties, the same below) of woody plants belonging to 104 genera of 48 families in this community, in
which, the families containing one species account for 41.7%, and the families containing 2—5 species
account for 45.8%. The species-abundance distribution curve and frequency analysis results both indicate
an uneven distribution of species abundance and frequency in the community. The importance value of C.
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taiwaniana is as high as 44.0% , while the importance values of the other arbor and shrub species are

generally low. The vertical structure of the arbor layer in the community is pyramidal, in which, 60.1% of

individuals concentrate in the lower layer (3.0-6.0 m of height) of the arbor layer. The diameter class

structure of the entire community exhibits an “inverted J” -shape, in which, the small-diameter ( diameter

at breast height of arbors or basal diameter of shrubs less than 6 cm) individuals account for as high as

73.6% , while the large-diameter ( diameter at breast height of arbors or basal diameter of shrubs 16 cm

and greater) individuals account for only 2.5%. The Guojie population has many individuals (275
individuals) , exhibits a complete diameter class structure, and has a strong regeneration capacity; while
the Shanrong and Namu River populations have few individuals ( which are 8 and 9 individuals,
respectively) , exhibits gaps in diameter classes, and have a weak regeneration capacity. Based on the
population dynamic indexes, the populations of C. taiwaniana in all three regions show a growth
tendency. Moreover, the maximum risk probability of Guojie population to completely random disturbance
is obviously lower than those of Shanrong and Namu River populations, and has a higher sensitivity to
external environmental disturbance. In conclusion, the C. taiwaniana community in Jianfengling area of
Hainan Province shows typical secondary community characteristics and is in an early successional stage ;
although C. taiwaniana dominates in shrub layer, its population may face limitations in future
regeneration. It is recommended to implement comprehensive conservation strategies in Jianfengling area

of Hainan Province viz. integrate ecological monitoring, habitat optimization, and community co-

management to enhance community stability, achieve sustainable development of the C. taiwaniana

population, and promote synergistic development of ecological conservation and local economy.

Key words: Cycas taiwaniana Carruth. ; species composition; community structure ; population dynamic

variation ; conservation strategy
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Table 1 Basic information of the plots of Cycas taiwaniana Carruth. community in three regions of Jianfengling area of Hainan Province

X5 i ) S R/ m WeRE/(°) e i) A

Region Latitude Longitude Elevation Slope Slope aspect Soil type

1115 Shanrong N18°42’ E109°01’ 29 5 South D1 Sandy loam
WIBIEHMT Namu River N18°50’ E108°55’ 32 74 South ¥+ Sandy loam
[EES Guojie N18°51’ E108°56' 35 7 East Vi A+ Sandy loam
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Table 2 Analysis of family composition of woody plants in Cycas taiwaniana Carruth. community in Jianfengling area of Hainan Province')
Al Family n, ng Al Family n, ng Al Family n, ng
PG5 E R} Rubiaceae 11 12 W AER Primulaceae 2 3 TR Dipterocarpaceae 1 1
15R} Lauraceae 6 11 KR Aquifoliaceae 1 3 K2R Magnoliaceae 1 1
BEA& IR Myrtaceae 2 8 SR AE} Putranjivaceae 1 3 2R} Connaraceae 1 1
I FEEEL Phyllanthaceae 5 7 JEATHEEL Apocynaceae 3 3 HHhREL Achariaceae 1 1
2R} Rutaceae 7 7 BBl Anacardiaceae 3 3 i WUBERL Sabiaceae 1 1
P} Moraceae 2 6 i1 F): Rosaceae 2 3 11 25%} Theaceae 1 1
523 Fl Fagaceae 3 5 74 BB Annonaceae 2 2 11ZE B R} Cornaceae 1 1
LR R} Verbenaceae 3 5 A B} Burseraceae 1 2 (i F# Combretaceae 1 1
TFF} Celastraceae 3 5 ik 72 Juglandaceae 1 2 #ifi} Ebenaceae 1 1
Jo i FF} Sapindaceae 5 5 ABEF}L Oleaceae 2 2 FEEL Cycadaceae 1 1
HIEL Salicaceae 3 5 KIT4F} Asparagaceae 1 2 T EL Santalaceae 1 1
R 2ER} Malvaceae 4 5 LR Bignoniaceae 1 2 BEBTR} Clusiaceae 1 1
Kkl Euphorbiaceae 3 4 £ EAFR} Ochnaceae 1 1 TfNEL Araliaceae 1 1
R} Fabaceae 4 4 4> 22k} Hypericaceae 1 1 FLBIARE} Pentaphylacaceae 1 1
LA Symplocaceae 1 4 AP} Simaroubaceae 1 1 LFFF} Cardiopteridaceae 1 1
BPH- PR Melastomataceae 2 4 R} Meliaceae 1 1 LRl Boraginaceae 1 1

D n,: JE %X Genus number; n_: T Species number.
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Fig. 1  Species-abundance distribution curve of woody plants in
Cycas taiwaniana Carruth. community in Jianfengling area of
Hainan Province
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Table 3 Importance values of main species of woody plants
(importance value greater than 2%) in Cycas taiwaniana Carruth.
community in Jianfengling area of Hainan Province"

2 Species RA/% RF/% RD/% 1V/%
T+ K Arbor
R2E Aporosa dioica 7.8 1.5 7.8 57
JR2MAT Lithocarpus corneus 6.2 1.0 8.4 5.2
B Antirhea chinensis 5.8 1.5 4.1 3.8
EAli Diospyros strigosa 5.9 1.0 3.3 3.4
M HAS Eurya nitida 5.1 0.5 2.5 2.7
VilES Taxotrophis ilicifolia 3.9 1.0 3.2 2.7
Bk Melastoma sanguineum 4.3 0.5 2.7 2.5

RS Terminalia nigrovenulosa 1.8 1.5 3.8 2.4
51 Maclurodendron oligophlebium 3.0 0.5 2.8 2.1

HEA Shrub
] ELFREK Cycas taiwaniana 48.9 3.8 794 440
JUT Psychotria asiatica 5.4 3.8 1.8 3.7
K Taxotrophis taxoides 5.4 2.5 2.2 3.4
Y4 Eurya nitida 5.1 1.3 19 27
EHli Diospyros strigosa 3.0 2.5 1.2 2.3

DRA. #H % £ J Relative abundance; RF: #H Xf 45l £ Relative
frequency; RD: HH X G # B Relative dominance; 1V, 2 {f

Importance value.
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13.5 m<h<15.0 m; XI: 15.0 m<h<16.5 m; XI: h=16.5 m. h: FHEF
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Fig. 2 Vertical structure characteristics of woody plants in Cycas
taiwaniana Carruth. community in Jianfengling area of Hainan
Province



HoH LY, % e

U i X i) -

TR ER BRI v 2 Ky B PR RFAIE 25

AR, LRI ARG I (9.0 m<h<
10.5 m) #XI(h=16.5 m) , MAEIE 121 ¥k, 5 R
PR EBNY 4.6% , IZJZ IR TR 5 (Vatica
mangachapoi Blanco) M [ Canarium album ( Lour.)
Raeusch. ex DC.) |1 7 i Bk ( Syzygium hainanense H.
T. Chang et R. H. Miao ), # 2 ( Engelhardia
roxburghiana Wall. ) 55 | 13X SO R Fh g KAESR , & 0 35 5
TR OB BB AL, 2N
FEHH V(6.0 m<h<7.5 m) VI (7.5 m<h<9.0
m) ,RBIETT 342 Bk, 5 RS RSB 12.9%
PRJE R EE Rl A0 455 A0 2 4] 78 9 B 47 ( Terminalia
o RO ( Tetradium
glabrifolium (Champ. ex Benth.) T. G. Hartley ) i
W ( Fraxinus griffithii C. B. Clarke) %%, X SE % Fh 2 4
W R RN il HAE DA IR T A, TFEX
A EH M (3.0 m<h<4.5 m) MV (4.5 m<
h<6.0 m) , ARELIL 1589 Bk, & BEVE AR SHrY
60.1% , WiZREVE 10 T, I ZE UCR W B A
( Taxotrophis ilicifolia ( Kurz ) S. Vidal J, 51 H

nigrovenulosa  Pierre ) |

( Maclurodendron ( Merr.) T. G.
Hartley ) . i 5 % ( Clausena excavata N. L. Burman) |
B BRI RS AE, 22 oh T B M A Y rp
INBUTRARFIRIEN . HEARZ XTI FE R 1 2
(0.0 m<h<1.5 m) MM (1.5 m<h<3.0 m), MEEL
it 591 kS REE AR ERN 22.4% , ZEIREE
AR ERVE A RN TR AR &y i 20 B, L, i) B8 55 2k A 289
PR, FEIZ)Z U 5 L ik 48.9% .,
2.4 ﬁ;‘*%“?éﬁ EHA5

TERAR N o3 T4 R (18] 3) o - 1 e AR I U
iy DX ] B R IS AR A AR R b b 2 ) ) A B
O T9(1~2 em) MEERZ (734 1R) |, i BFE AL
1) 27.8% , Bl 25 AR AR B BE R BTt i R
W, IEH(6 em DL MMERZ (1 946 k), Hi i
TEAR A 73.6% ; FARDL(6~16 cm) AL 632
Wi, b RETE AN A BB 23.9% 3 KAR %% (16 em K LU
) AMEA 65 B, T REVE AR SR 2.5% . RRAE
XIZ(10~11 em) L VLN BARAMY A 2 452 £k,
B RETE MR B 92.8% , I RETS Y A,

oligophlebium

800
E 600
>
2
X2 400
<3
2
§ 200 —H H
0 1 DlDl 1 |DlDlEll:ll:ll=ll 1 1 1 1 1 1 1 1 1 1 1 1 1 1
AS Q N\ Y [ A\
R R R R R
124% Diameter class
I:0-1Tem; I 1-2cem; M:2-3cem; IV:3-4em; V:4-5em; VI: 5-6cm; VI 6-7 cm; VIl; 7-8 cm; IX: 8-9 cm; X : 9-10 cm; XI: 10-11
cem; XI; 11-12 em; XII: 12-13 c¢m; XIV: 13-14 em; XV 14-15 cm; XVI: 15-16 em; XVll: 16—-17 em; XVII: 17-18 em; XIX: 18-19 em; XX: 19-20
cm; XXI: 20-21 em; XXI: 21-22 em; XXIT: 22-23 em; XXIV: 23-24 cm; XXV 24-25 emj; XXVI: 25-26 em; XXV 26-27 em; XXVII; 27-28 cm;
XXIX: 28-29 em; XXX: 29 em M LA | 29 em and above. A/XﬁE/JJ:BE{EJq)\T 7Y% The upper limit value of each diameter class is included in the

next diameter class.

B3 BRI XEERREEARRENNEREN

Fig. 3 Diameter class structure of woody plants in Cycas taiwaniana Carruth. community in Jianfengling area of Hainan Province
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Fig. 4 Diameter class structure of Cycas taiwaniana Carruth.

population in three regions of Jianfengling area of Hainan Province
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Table 4 Dynamic indexes of Cycas taiwaniana Carruth. population in three regions of Jianfengling area of Hainan Province!
[X 15, Region V\/% Vy/ % Vi/% Vy/ % Vs/% Ve/ % V,i/ % V,'/ % P,
111%€ Shanrong -64.4 36.7 5.3 57.4 34.8 73.3 24.1 0.9 0.14
WA Namu River 0.0 0.0 -50.0 100.0 -100.0 66.7 43.8 6.3 0.14
[E 5 Guojie -100.0 0.0 -50.0 0.0 50.0 0.0 7.1 1.0 0.04

DV V), VsV, Vs Vg

: 6’.}’}5"]%:27?\‘ N Méﬁ\ I EINERVESINEE SN EREE] VIR B sh A48 %81 Representing dynamic

indexes from class I to class I, class II to class I, class Il to class IV, class IV to class V, class V to class VI, and class VI to class VI,

respectively; V. : A% NIRRTt i 2h 2538 %X Dynamic index without considering external environmental disturbance; V. .": %% [&4MRIFEE T

Yt i A5 F8 %X Dynamic index considering external environmental disturbance; P,

risk probability of the population to completely random disturbance.
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FAEA] Primulaceae
BEF IR Ardisia
HKEE 44 A. crassinervosa (1)
B S A, densilepidotula (1)
FZE111 8 Maesa
FEZE111 M. japonica (1)
KukiBl Euphorbiaceae
5 Croton
Fen G C. laevigatus (34)
WA & Mallotus
HUBESE M. philippensis (2)
B M. yunnanensis (61)
W Suregada
F# S. multiflora (13)
£ FHR} Aquifoliaceae
ZTF)E Hex
R AT I nuculicava (1)
R 1. rotunda (3)
ZAETT I wriflora (5)
Rl Fabaceae
BB Albizia
FAMKA. odoratissima (3)
W H-ERIE Archidendron
SEMEEIAR AL lucidum (1)
JEFEARE Peltophorum
FRIK P. dasyrrhachis var.
tonkinensis (1)
& Trifidacanthus
= T. unifoliolatus (23)
FE 7 KR Annonaceae
YLWEAENE Dasymaschalon
YMEAE D. trichophorum (14)
HHILIIE Huberantha
IMILIL H. cerasoides (47)
R} Burseraceae
W)@ Canarium
M C. album (10)
B C. pimela (3)
HSRAF} Putranjivaceae
BRASE Drypetes
HER I D. hainanensis (1)
WA D. indica (1)
MK A D. perreticulata (3)
HABER} Juglandaceae
#ALJE Engelhardia
WA TEAC E. hainanensis (2)
HAC E. roxburghiana (30)
JeA kB Apocynaceae
X8 1S Alstonia
FEYM A. rostrata (1)
T A L& Tabernaemontana
RFERIFAE T. bufalina (2)
IR EE IR Wrightia
W W, laevis (16)
& EARF} Ochnaceae
EIEARIE Ochna

LUISELLI L. Community forests as beacons of

SIENR 0. integerrima (15)
42 B6F} Hypericaceae
RIS Cratoxylum
4K C. cochinchinense (9)
ZEF} Malvaceae
SEYEJE Sterculia
3ESE S, lanceolata (23)
RIS Heritiera
IR H. littoralis (7)
WA W& Microcos
WA M. paniculata (14)
T8 Prerospermum
BB P, heterophyllum (3)
AR P. proteus (1)
523} Fagaceae
HEJ& Castanopsis
BIRHE C. faberi (2)
WERHE C. hainanensis (1)
Fl)& Lithocarpus
JR2FH] L. corneus (132)
KRR Quercus
MERBE X Q. bella (8)
FLRHE X Q. patelliformis (6)
AR} Simaroubaceae
P3N J& Brucea
FNEF B. javanica (2)
A} Meliaceae
1B Aphanamixis
LB A. polystachya (2)
JEMi Rl Dipterocarpaceae
)R Vatica
HHF V. mangachapoi (31)
IR} Verbenaceae
LKIRIE Callicarpa
L1482k C. rubella (4)
AFEE Gmelina
WA G. hainanensis (4)
IR Vitex
B V. pierreana (35)
11438 V. quinata (19)
R HIR V. tripinnata (1)
A 2ZEL Magnoliaceae
KA 2)E Lirianthe
TR L. championii (4)
AHEF} Oleaceae
W& Fraxinus
el . griffithii (29)
KRB Osmanthus
SBIKAHME 0. hainanensis (2)
42 BER Connaraceae
M58 Ellipanthus
WU E. glabrifolius (2)
HEHFL Anacardiaceae
1147 )& Buchanania
N LLEE T B. microphylla (52)
JEE RIS Lannea

i

conservation; enabling local populations monitor their biodiversity
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JERH L. coromandelica (8)
WS Toxicodendron
WHE T. succedaneum (14)
P # Rl Rubiaceae
EXIE Antirhea
BIK A chinensis (125)
FiltARJE Canthium
FREAR C. horridum (28)
WAE Catunaregam
WA C. spinosa (3)
H 2 )& Diplospora
Fil % D. dubia (2)
HIAKJE Lasianthus
LKA L. lancifolius (28)
KD & Pavetta
KYb0F P. arenosa (7)
M LLAEIE Prismatomeris
H1LAE P. tetrandra (1)
JUTJE Psychotria
JUAT P. asiatica (49)
KRR Psydrax
148K P. dicocca (4)
BB K P. dicocca var.
obovatifolia (3)
W& Tarenna
B0 T, asiatica (2)
IR Wendlandia
IKE W. woariifolia (3)
#5747} Rosaceae
MALE Eriobotrya
BIEHAT E. deflexa (4)
A )& Photinia
iE] -1 4 P. benthamiana (6)
Bk 1 P. prunifolia (8)
T ERFR Achariaceae
KKFJ& Hydnocarpus
R KT H. hainanensis (4)
1 KR} Sabiaceae
HIAER I Meliosma
FEM AL M. squamulata (2)
Z5BL Moraceae
WA JE Ficus
SERAE F. oligodon (1)
FHIHA F. tinctoria subsp. gibbosa
(D
IR F. vasculosa (1)
T F. virens (2)
HIZJE Taxotrophis
HIZ T. ilicifolia (91)
MK T. taxoides (94)
11%5F} Theaceae
LRI Pyrenaria

Z MR AS P. jonquieriana subsp.

multisepala (1)
IR Symplocaceae
LR Symplocos

(RHEHE: K2R)

LA S. atriolivacea (3)
WAL S. poilanei (4)
1ML S. sumuntia (1)
LA ILERL S. viridissima (1)
1IZEBER} Cornaceae
JNFADUE Alangium
J\FAM A. chinense (6)
i F#} Combretaceae
WA~ J& Terminalia
HERGHEA " T. nigrovenulosa (38)
Hi#l Ebenaceae
T )& Diospyros
Bl D. strigosa (140)
IEREL Cycadaceae
IERIE Cycas
i) B8 54k C. taiwaniana (292)
T Santalaceae
%)@ Scleropyrum
fifi¥% S. wallichianum (1)
BEEIRF} Myrtaceae
BEAIRE Rhodomyrius
WEAIR R. tomentosa (8)
kIR Syzygium
ST S. brachythyrsum (2)
PAIETEBE S. bullockii (1)
PA S. buxifolium (7)
PRAETHEBE S. claviflorum (17)
WG EETHBE S. hainanense (12)
2Lk S. hancei (37)
S S. jambos (4)
BEERL Clusiaceae
BEE)E Garcinia
BRI G. oblongifolia (22)
KIT4F} Asparagaceae
Jeifu & Dracaena
KAET A D. angustifolia (23)
A D. draco (3)
TP F} Celastraceae
BHJE Evonymus
WA TP E. gibber (35)
BifE B E. laxiflorus (3)
HhAE TP E. nitidus (1)
B IIF J& Microtropis
Microtropis sp. (1)
JEFENLIE Pleurostylia
JEHEME P. opposite (7)
JeHF#} Sapindaceae
SFARBIE Allophylus
SRR AL wiridis (1)
EABE Arytera
WA A, littoralis (5)
JHR)E Dimocarpus
JEHR D. longan (4)
EZT & Dodonaea
ZEZTF D. viscosa (3)
WATFJE Nephelium
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TR N. topengii (1)
FJINF} Araliaceae
5488 Heptapleurum
TEHELE H. heptaphyllum (2)
THIAF} Pentaphylacaceae
)& Eurya
NP4 E. nitida (134)
LR} Cardiopteridaceae
B JE Gonocaryum
B G. lobbianum (2)
WA} Salicaceae
HEAIE Flacourtia
WA F. indica (1)
KEARJE Homalium
BREIAK H. mollissimum (14)
T RRELAK H. paniculiflorum (9)
FIHEJE Scolopia
WA RTRE S, buifolia (8)
JIRFIRES. saeva (1)
P4 PR Melastomataceae

W4t S Melastoma
Ek& M. sanguineum (94)
B AJE Memecylon
KEBAK M. caeruleum (9)
RAA M. octocostatum (9)
2K M. scutellatum (1)
I F2kEL Phyllanthaceae
AREEJE Aporosa
ARLEE A, dioica (171)
SR Breynia
g B. fruticosa (2)
T Bridelia
KEW B. balansae (1)
+EW B. tomentosa (2)
B )& Glochidion
5T 6. coccineum (2)
BB ELTF 6. sphaerogynum (6)
A FJ8 Phyllanthus
AHF P. emblica (7)
ZEE Pl Rutaceae

WA Clausena

RE R C. excavata (53)
1L/ Glycosmis

1/M G. pentaphylla (1)
51 & Maclurodendron

5TH M. oligophlebium (70)
INSEARJE Micromelum

K& M. falcarum (30)
LA & Murraya

JLEF M. exotica (7)
RAH)E Tetradium

B2 BE T, glabrifolium (12)
EMUB Zanthoxylum

FHIEAER Z. avicennae (11)

18} Lauraceae

)& Camphora

H#fit C. parthenoxylon (11)
)& Cinnamomum

Bl FE C. bejolghota (1)

BAFF C. burmanni (2)

SEREE Dehaasia
A D. hainanensis (3)
KRZETJ&E Litsea
#PPARZET L. elongata (3)
BRI ARZF L. glutinosa (2)
)8 Machilus
SR M. breviflora (20)
RGN M. monticola (4)
UK M. pomifera (14)
WA M. salicina (4)
Ti#J& Phoebe
B0 8 P. tavoyana (29)
L EF} Boraginaceae
S Carmona
Fe KB C. microphylla (3)
LRl Bignoniaceae
K EMWIE Radermachera
LMZE G R. frondosa (23)
WS G R hainanensis (2)

$55 EUE AL The values in the parentheses are the number of individuals.
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