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Abstract: The tropical monsoon forest is an azonal vegetation type in Hainan Island and mainly distributes in the similar
elevational ranges as the tropical lowland rainforest but in locations where environmental conditions are stressful, especially
in the dry season. Most species and individual trees in the monsoon forest defoliate in the dry season. Bawangling Nature
Reserve in Hainan Island contains well-preserved natural and typical tropical monsoon forests which can be classified into
Terminalia hainanensis community type( TC) and Liquidambar formosana community type ( LC) according to the dominant
species. In this present study, species composition, structure, and diversity were investigated on three plots (50m x 50m)
for each of the two community types. On each plot, species name, height, and DBH ( diameter at breast height) of all
individuals =1cm DBH were recorded. The community features of the two community types were compared and analyzed in
terms of species richness, abundance, size class distribution, and deciduousness and presence of thorns. The results
showed that only a few species ( mainly 7. hainanensis and L. formosana) apparently dominated in the tropical monsoon
forests of Hainan Island. The species richness and abundance for shrubs were higher in the TC than in the LC whereas the

species richness, abundance and Shannon-Wiener index for trees were lower in the TC than in the LC. The two community
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types had no significant difference in species richness and abundance for all but the smallest size class, in which the TC had
greater plant density and lower species richness than the LC. The species richness and abundance for trees, shrubs and
woody plants with thorns were higher in the TC than in the LC except for lianas, which showed no apparent difference
between the two community types. Judging by the community features, the TC is more of typical tropical monsoon forest than

the LC in Hainan Island.
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FEMSIAR) o TESREMEHL ISR IR R B AR R A A B S R IR, 5T 3 ARK4 AKX
5 ARTEG MM K O AL ERERE (0 ~ 10em) , AR & 7 B2 AR E TIRRE, LI
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Table 1 Feature of habitats in communities

A3 WA RN TR Z5BEN
Habitats L. formosana community T. hainanensis community Significance
W Slope 21.3+2.9 21.3 £3.8 1.000
HRIAIBE Crown density( % ) 81.7 +10.4 76.7 £5.8 0.507
4078 55 % Rocks cover (% ) 21.0+£3.6 21.7 £12.6 0.934
¥E3 Elevation(m) 358.3 +10.4 311.7 £2.9 0.002
HRHBE Crown density 0.82 +0.037 0.77 £0.033 0.214

+ 35 7K # Soil water content (% ) 23.4+1.2 14.8 £3.0 0.01

pH 5.1+0.3 5.8+0.3 0.031
N(% ) 0.130 £0.014 0.171 £0.034 0.123
P(%) 0.045 +0.007 0.059 +0.023 0.382
K(%) 1.057 £0.238 1.293 £0.176 0.238
N Available N(mg-kg ') 254.0 +20.9 280.2 £10.9 0.126
Y P Available P(mg-kg ') 1.8+0.2 1.6 0.2 0.317
A K Available K(mg-kg ™) 98.3+9.2 101.4 +14.8 0.768
C% 3.6 +0.4 3.5+0.5 0.796
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B CEBE + b dEIR) , H-FIF EstimateS %844 ( Version 8.0,R. K. Colwell, http://purl. oclc. org/estimates ) 11
B Fisher ZHEMEFE 5 Shannon-Wiener ZREHEFEE
1.3.3 R/NSWH
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RRLEM T FRRHE MR 4 6 9% . 1 (1<DBH <5cm) \ Il (5<DBH <10cm) .1 (10 <DBH <20cm) . IV
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+ FRERR) o

(2) B ER L

VP % 5 MR DX P ZE AR A B R TR BESEL /D T Sm, B AR BEAR, W R 15m B 2 #E ABR
TR R R — AT 15 ~25m Z 8], W ie i 25m B ARAR 2 BRI, A SO BE R i 4% B FRHESM
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7E 0. 75hm* B¢ b IRF B I AR ASHEY) 129 #4308 51 %198 J& , Hh 77k 88 F43 /@ 31 £} 65 J& A
15 #horJ@ 12 B 15 J& , RETREA 26 Fh43J& 8 B} 18 J& s i p i C R & LA ARAHY) 91 Fhr )& 41 1 80 J& , H
HFRAR 50 ForJE 20 Bl 43 J& ,HEAR 23 Fhor)E 15 B 22 J& , Rk 18 #4r)E 6 B 15 &,

WEHEPEZEBS 0.1 BIFARMNAE R (0. 1553), 4% 0. 1 I+ AKRAF 4R 5 (Aporosa diica)
(0.0933) ,Mgm M CHE K P EZ BN 0. 1 WITARFER M (0. 1618) FE M B & ( Croton laevigotus )
(0.1174) ,33E 0. 1 I AR H BEE L2 ( Lagerstroemia balansae) (0. 0941) , WEBEE P, WFE . EAC (En-
gelhardiia roxburghiana) FARSEH ML E YIRS, Horh REWE A& OFh, BAC AR ST, 1Rt
% A B R TAHOE Z A, e B 28 T/, g B R AL B 5

E R

R2 FWHABREEWREELERIHENYT S S CPME « faER)

Table 2 Community structure characters and species diversity of the two tropical monsoon forest communities( mean + SE)

b e e WA R ERBE
Growth forms L. formosana community T. hainanensis community Significance
-4 Mf94% Mean DBH( cm) FrK Trees 5.97 £0.57 6.47 £0.78 0.635
#EK Shrubs 1.64 £0.24 2.44 £0.22 0.072
AR JREEA Lianas 3.14 £0.37 3.02 £0.21 0.795
AAHEY) Woody plants 4.68 +0.33 3.8+0.11 0. 065
S Mean height(m) FrK Trees 5.98 £0.49 6.04 £0.49 0.926
#EK Shrubs 2.71 £0.14 3.29 +£0.17 0. 060
AKRJFHEZA Lianas - - -
AAHEY) Woody plants 5.05 +£0.30 4.25+0.07 0.062
e v U T AR FrK Trees 27.4548 +1.5407 29.0148 +1.4984 0.508
Basal areas(m?+hm ~?) H#EA Shrubs 0.5296 +0.0933 4.9832 +0. 6660 0.003
AFEA Lianas 0.3505 +0. 1496 0. 1641 +£0.0207 0.285
AAHE Y Woody plants 28.3349 +1.4111 34.1622 +1.9417 0.072
YyFh 3 E B Species richness FEA Trees 54.0+£7.0 34.0+2.0 0.042
#EK Shrubs 8.3+0.9 16.0+£0.9 0.003
A AT Woody lianas 13.3 £4.3 9.0£2.3 0.630
AAHE Y Woody plants 75.7 £11.1 59.0+0.9 0.201
J& Genera FEA Trees 44,7 £6.6 30.7 +£1.8 0.109
H#EA Shrubs 8.3+0.9 14.7 £0.7 0. 005
AFEA Lianas 13.0 4.4 10.7 £0.9 0.628
AAHE Y Woody plants 62.0 £8.5 53.0+0.9 0.368
#l Family FrAK Trees 28.0 5.7 19.01.5 0.201
H#EA Shrubs 6.3+0.9 9.7+0.7 0.039
AFEA Lianas 8.3 £3.5 9.7+0.9 0.732
AAHE Y Woody plants 36.0+£5.3 31.0+0.6 0.401
Shannon-Wiener $§ % FEA Trees 2.83 £0.12 2.09 £0.18 0.028
Shannon-Wiener index( H') #EA Shrubs 1.02 £0.26 0.82+0.14 0.539
AR JREEA Lianas 2.01 £0.24 2.01 £0.06 0.980
AAHEY) Woody plants 3.03 +0.09 2.04 +£0.04 0.001
AMEZJE Abundance FrAK Trees 1188.7 £262.7 1001.0 £196.7 0.598
#EK Shrubs 437.7 £62.2 1700.0 +184.6 0.003
AR JREEA Lianas 65.7 £20.4 43.0 2.5 0.331
AAHEY) Woody plants 1692.0 +313.5 2744.0 +100.2 0.033
- : FREFSIRIL 3R No record
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WA FEE P I A Y F0 3 & B ) Shannon-Wiener ZAEMEFEEUE 2 W T % (K2) (HERBEEE
MREEE LR EER., B CREA B S AR Y P BN AR5, (B A2 ¥ AR B Shannon-
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A B BEA Shannon-Wiener ZHEMEH B AEEE Z R T B EE T  (HINEBETIA % = M ARZAAEY) Shannon-
Wiener Z1, WEREMGEENCHEEMANMEZE LHEEBENZES . WERE T EARRTEAR
AP MEZ B B E TR RS (AR AR AR A NMAZ W E TR EER

PE TG A r BB DA SR IIZR 1000 -« westitt-mtss Terminatia hainanensis community
B SR AL, R R P R BUE B . ( - BREHE Liguidambar formosnan community
1) SURIZEfb R 2 2 5 R R AE P AP B S AL iR S
AR U DBULAF S A B E fe AR 7E e
WABEE . FENE RSB BE S R ERMH (£
BEHLBI <1% ) 38 7 388 K EL B, 33 DA 400 - %o 42 B il 2
ABABEEH(E1),
2.2 BRI

WA R AN M R AT AR - P ; - n n n 3
rAMlEEEAE LR AR EER(F2), BEHC IR )51 Species rank order
FEVR POV M e Do R = TR BV (BF 3 A
BN T 2 R WS PG R AR VR TR
REREA T MBS ER LR EHEESR,
WA BT P BT A R A B MR 3 m s s Wi AR S e R R B £ R

WA BETE AN R M BEE A AR RS B 28«17 B, B MAR R M3 K P Fh & B R AN £
ERWEL(E 2) . OFEEEERARE P REMGEHCHEZ Y TEEER(P>0.05), )
FREDE | REMANMEZ E BEN TR i% (P <0.05) (HEEREEE N SERRCHEESR
AEZE(P>0.05),
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Fig.1 Species rank in relative abundance
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Fig.2 Species richness and abundance in different diameter classes

B RENERTE, OOREREY{ RS black pillars represents L. formosana community, white pillars represents T. hainanensis community
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Fig.3 Species richness and abundance in different height classes

RO RBMER, ARG  black pillars represents L. formosana community, white pillars represents T. hainanensis community
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Fig.4 Species richness and abundance of deciduous species in L. formosana community and 7. hainanensis community

RORENERE, B ORRERY R,/ DEDY PR ERBMEZE T EEERANMELE  black pillars represents L. formosana

community, white pillars represents T. hainanensis community. Small figure represents species richness and abundance of canopy in two communities
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HE SRS L EEZRN, HEA A RI AR YH F 5 ERERE BERTEm % . SR
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Fig.5 Species richness and abundance of spinescent species in L. formosana community and 7. hainanensis community

A RFMERYE, HEEEEY{BEY%  black pillars represents L. formosana community, white pillars represents 7. hainanensis community

3 g
3.1 P WAAARARIEEY

P BRI —ZRARE AL — B ARAR R — MRS W AR SRR — 4 1) B 7 2 ol 1 A
2K A.F. W. Schimper F* 1903 448 t i , M ARYE TR AR 70 i BRI EY NN MR F EA B
HTCH 1, A B R R Z AR , 3 ELIA N ZE AR A T 7 R AR AR A I B S 2 ) A A A D T
Tfii Richards'"' WHL4F F T B 7E 700 ~ 1200mm T2 A KN 6 ~8 H S MRSM T HIFRAE I B, X Fh
Y& AT T Schimper FYZERIAR o (o EAEHO) AN “ RIS ZRAR A T R L G g — b
P B T A SO B . TIARARSE T EAATIAISRIG AR ™ S i R MR i AR VR Ao
JBE b i — AR IS , J A T BT IR AR i I 0 S 2 ) 9 — I SR TR, R 32 il I B R 7 B 42 B i
PERERREL . YR & B £ I PK IR B 22 UM, 4R 393 23. 6 C , AR [T RL7E 1500 ~2000mm 2 [8] , 5 [A]
N6 A ZEA ARYE Richards 1950 ISR , TR & % £ W& TR 219 MR U, IR T RO izt X
M EZMGEREL . HAKE RSN TR, i 2RO X WA BB F MO ARARE R, B
F TR st B S R | 30 B L A AR P 4 R 3 A K RE AR AT S Bk 2 4 BE |
R A IRk 7K G5 SR 7 SR FBOREL S 38 7 SR —— 8 -, T 3 R Y 7 52 2 S R AT 3 A B 3l B b A3 7K
G0 I8 RE ATEZE AR AP B AR BT , B SR RO s AR S o DRI, Ry A 3IE | 3Rk S iR 43
B RS T R 5 B IR MK X AR 2 ARG A ek A A

SRR R AR AEAUK o 25 R M A g A i E R AR BARM T A LIE—ERE b
SR AT o A TR ZRAR M X T I AEAE SR BN (L B B R bR 1 R L R
VLR | IR S R RE T B SL IR o SR B I TIHE RN R R Ml R AR 1 B S5 B MR A 2 1 T4
J7 3, KRR TI8E KR 20 TH22 B Rk AR, (75 1 B 5 B AR M R 2L B RV 4 AR 5 3h A 45 07
TR AT B3 AR, RIS AR R O3S T S35, B0 S B M TIBE KPRt Tk ik 8 T Atk ER T
BE, T ARARRARIBR T L2, 8 T 8 S Se B B AR T £33 0 Ak Ay S B Y, BRI A%
TSR . — SR B AL AR ANE BLIZ L R T2 9 — LT SRR 22 78 B A AU o IAb, BEE &
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BRAB A A5 1 BT R A3 fin 1 Pt b X AR [ K B TEZE B 35 0, T LR 2 i i) ARk 28 AL i
B SRR AT SERGH X T R . TR WA BRI 103E B T 55008, W T 25k
TR BE TR A R R B I A R IR AR L TR RBME . B, TS M AR TR & NSRS (b A BE SR
Ui, 1R B P BT AEY R REME . [EAER MR, T TSR N I AR 2 H0UB i 7 10 76 3 1)
Pt R R AR, R T A 2R AR o B TOUR A 7 R R R I 3t AR B 2 L R 2 AR ) o 7 2R R bR v f T
TN EBRSEARA T W ARSI S ERE A E A E A
3.2 AR ETARERE RN A

S RGH A H, B TR A LS B BB B, B B B AR SR . S e BV R AR RAR &
T FHA ( Bischofia javanica) JWEH ( Melia azedarach) FIA K ( Bombax malabarica) 26 Wg e 5 $AH Z2 T Ak
IR EF S = m AR, 76 1 1 5 8 T 08 AR X 7 2= RO AR 0 AR 25 R R g B 2 IR L B SR ORN R B AR
(Lannea coromandelica) %, #iiZETMPARFTAXEMMHE , MRE P DEILNFIHEE , £ —mH
HLBEE BT A SRRSO R, R BEZE VR TP IO DL B LA TR B AR

R5 HEHRUMEEE
Table 5 Species richness in tropical forests

AR s FEHUTE AR YRERE & S5 3CHR
Forest types Site Plot area (m?) Species richness ~ Notes References
All
Z= T Ak Monsoon forest ZF Yunnan 2600 60 GHEIA YE A A frees, [40]
shrubs and lianas
Pl A . fHETEA AR FIEEA DBH=1em e T
Tropical monsoon forest ¥ Hainan 2500 » Trees, shrubs and lianas DBH=1cm BRI This study
P =R 5 . FFETEA AR FIHEA DBH = 1cm e 1
Tropical monsoon forest i3 Hainan 2500 76 Trees, shrubs and lianas DBH=1cm ARBIIE This study
P T 5k . AFEFA WEARFBEA H> 1. 3m
Tropical dry forest B Braail 2500 " Trees, shrubs and lianas H >1.3m [10]
P T4 SR 10000 o ERFA AAFIEA DBH> 1om -
Tropical dry forest Costa Rica Trees, shrubs and lianas DBH=1cm
i R Rl

A LT e B B3 IETFAFIMEA H > 1. Sm Trees
Tropical montane Bawangling of 10000 138 [41]

K R and shrubs H>1.5m
rain forest Hainan Island
iy L AR

. — FFA DBH=2cm
Tr‘oplcal montane 27 Yunnan 2500 112 Trees DBH>2em [42]
rain forest
?Tuﬁﬂm ZH§ Yunn 2500 121 AAHEY) DBH=Sem [43]

r.op cal montane = unnan Woody plants DBH=5cm
rain forest

- ¥ 1 A

AR North of 900 9 A H>1.5m [44]

Tropical rain forest Woody plants H >1.5m

Hainan Island

R F AR B RGBT B BRI 7RI RS B A B FIAk R, 2500m” 3
PCEHFH 76 T (BRE TS ) A1 59 FF (TR AEVE) , 1X 15 5 B A A 2 WO PR % EEL 1 R R S0 8 RO #) 7
TR, BB BART I LRI R RIAR (3R 5) o BRI+ 8 BRI IH 2 — AT g5
FHOKMERA K. FERHEILIX K AR P e W o B B LU 43 A ) B BB A SRR IR T T K
A ERHRORIEERAN R EERERZ " Hobh, B PR R BA R R B A SR RS
BRI, A REYEA AR EAEEANEE T W R R R TR MR T
PRBE A O MR SR R RS RGBS B R R S R A EE MR e
WA AR ZYF 2 v IR, SECR AT, AR LI S F 3503 54 [ e 3 AR T 4l A
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Y R KA E . Wi R, AR O R hn e 5 B N 4h W A g RSB TR . S
[RlE SR8 T B AR AT K S35 S Xt S MO AEE S AR K e A BB (R, 7E VI ZE TR
AR O BRISE INTE — @ AR BE L BRI T A s W) b 5357 S AN AR i e B T 0 Fp 241
3.3 P ERAREEE N T RAFE

& MR AR FIRE Y RE TR B D) BB ARAAE , AR B 28 K R E 8 B A o3 A KB M B AR AR Z
— B A b KA AT I AN B R R R R AR K A T R T (ki) VBRI
B R SR Z G th AT LS B ATE M AT RS BAR A R B AR — , R RIS P,
MR AL B YE BRI AR AL . TGRS B B I, POl WA I AR R I B £
JE R R UK B Z . R R PVEERIAR D, Y& T R B MR 2 B o A R R
¥ FRGEJE 43 KRB T 36.36% 1 58. 63% |, T £ 1 R M A HF 7% P I /=735 58. 63% H1 95. 42% , pR5E )= H vt
RERZILFREEMN . WNEMZM FRE , EFEEM YR+ 8 B R ME 2 B AR TR,
JEEMNERMARERE LR . FIARKTEMBUE T AT IR, R IE 55 IR G SR R
GiIhRE. (B MBI M & V& M 3 28 (MU B An el 52 mm 3 7% B 3% 0 IR B R SE 3 U2 A e ik —
ARV IRIRE

EIEYIFP S BRI & Ho] 22 2 Pty ZE UMK I8 1 S — SR RURRAE . AR B BOR) | B st B 2 —
B LB, R AF WK ZER IR 6T 2 80E T 5 X MY & & E B Canil A2 i)
TAEYYE N T R AR — R EZEHE, — T EED THEE SIS B X RARAME R B0 %, 53 S8 w2 K
YRR MR MARTE R MK R FRCE . MR BPGEEWARS , BRIAFEEE, fEE Mm%
o IR BRI AR S 11 F EARFIAR BUBEA IS 6 F, TS T R S g M B2 Rk = B
Yyfp, FEK)ZE A ) = B Y R 1) & ( Taxotrophis aquifolioides ) FlMH-#% K ( Phyllochlamys taxoides ) i, & EL | ¥y
o WAh, MR B R T AR B AR AT o5 e R, inTEd R SRR B A A
o B 43.12% |, T ARAFE Y BRI MAE R R A 73.99% » R YIF R A EEEZ 2R 5 R
WM Y N R LUK EZ ) —HEERME,
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