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(1. MRRA AR SHEEBE, 0 5702285 2. i P AKERAEEH R DY W05, R KK 572433 )

o OE IR R YR SRR R R O 2 EREE T B LA SRR 2 R 1 1 VR S A A
Jay ISR B I 245~ 1 130 m MG N9 6 AT RIRAREE b A TAE R 2, AT IS D Rl 2 B\ W) Fh 2
PE | DXCZR 20 R P 3T 45 T 0 BT T TR ARRE B i B L B R SRR b R ST AR AR AL R SRR
M. (1) Bl I 35 T e B BRI T8 B T s L AN TR D, i B Ll G R SR MR A A R DL B Margalef |
Shannon-Wiener , Simpson | Pielou Z2FE M4 8035 522 B 56 T 85 J5 BEAR AR A% J) 5 v B 45 1F V% K A S 1 e il | LN
RTHE T o IR R (2) BEHER T DR B A A L S SRR AR S T AR R ELA A
B ERIG, PR s 2 BN R AR L b B AR B i P M T, (3) #EV& 1] Serensen B ¥ AH (DL EE
TR B 22 5t L 3 A G (P<0.05) o (4) DX ZH W LARRGHT X 4341 S 48 X A 4, I DAy S o B S — 55 ok
VUL ) 531 o 32 5 FAHT DX O3 A AR AR S 1 4 2 B70RH OG (P<0.01) Ity DX 43 A B 18] R T 44 52 A ik 25 T AR
K(P<0.01), (5)FHEmT R LArh A Fnt ST 42k ity 32 00 2T b X I 35 R 1 /N B B
TR AK S A ik 2 TE ARG (P<0.01) BBt AR 2 i L BRI S A OCHE AR 122 (P>0.05) o 43 BTk,
BRI AR AR 5 K ISR R TR BE AR 5 e M PR B VR A AR 22 5, DN 80 T 0 43 A3 R 3 AR AIE
() 22 S PR B LR A A 5 AR B A% A I R A
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Altitude distribution pattern of species diversity
in tropical natural forest in Diaoluo Mountain

LI Chendi', LIANG Yiwen’, YANG Xiaobo'", LI Donghai'

( 1. College of Ecology and Environment, Hainan University , Haikou 570228, China; 2. Administration Bureau
of Hainan Diaoluoshan National Nature Reserve, Lingshui 572433, Hainan, China )

Abstract ; Altitude is the key factor affecting species diversity pattern. In order to explore the altitude distribution pattern
of species diversity in tropical natural forest in Diaoluo Mountain, vegetation survey was conducted in six tropical natural

forest plots from 245 to 1 130 m. The species diversity and community characteristics of tropical natural forest along the
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altitude of Diaoluo Mountain were analyzed from the aspects of species composition, species diversity, flora composition
and leaf characteristics. The results were as follows: (1) With the increase of altitude, the temperature decreased, the
humidity increased and the human disturbance decreased. The species composition of tropical natural forest in Diaoluo
Mountain and the diversity indexes of Margalef, Shannon-Wiener, Simpson, and Pielou all showed a pattern of first
increase and then decrease. The middle-altitude community had the most suitable hydrothermal conditions and moderate
human disturbance, and the « species diversity was the highest. (2) With the increase of altitude, the proportion of
important value (IV) of dominant species decreased first and then increased, and the dominant species had obvious
replacement phenomenon. The middle altitude community showed the transition nature of lowland rain forest and
mountain rain forest. (3) The Sgrensen community similarity coefficient between communities was significantly
negatively correlated with altitude difference (P<0.05). (4)The floristic composition was dominated by tropical elements
and mainly distributed in tropical Asia ( India-Malaysia). The proportion of tropical distribution was significantly
negatively correlated with altitude (P<0.01), and the proportion of temperate distribution was significantly positively
correlated with altitude (P<0.01). (5)The leaf characteristics showed the obvious indigenous characteristics in tropical
regions mainly with mesophyll leaves, single leaves, leathery leaves and entire leaves. The proportion of microphyll
leaves and single leaves was significantly positively correlated with altitude (P<0.01), while the proportion of leathery
leaves and non-entire leaves was not significantly correlated with altitude ( P>0.05). To sum up, the hydrothermal
conditions and human disturbance degree of low altitude community in Diaoluo Mountain are quite different from those of

high altitude community, which leads to the difference of species distribution and community characteristics, and reflects

the characteristics of tropical plants adapting to their habitat conditions.

Key words: altitude, tropical natural forest, species composition, species diversity, flora, leaf characteristics

Yy 22 FE MRS Sz W RE 7 W) b Y R R B R
AR M A S R G MR EE A R
& X ( Legendre et al., 2009; Ghaley & Porter,
2014) o ANREEBSAET A YRR DR 4 s A
AR PR BE AN A S 1 #E v RO IR IR IR
BE 4 3R 55 7 ( Gaston, 2000; Simsim et al.,
2015) ,HE BB A Z NN T a9 #2520
Yikh Z AR 5 1Y SR 5 Z — (Brown, 2001)
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I TR, B AR 52 N T80 i 52 e BE T 4k T2
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e, KA DGR BETE R SR T IS 2 IR
SO WY LLAESR , A o A B 28 et (e 3%,
2016) o AN [R] FR) AR 358 2% 11 28 ol 41 % IX AR 4 I A
HMBARE A AN A R o 52 il A8 A 52w B T 4K T
e, THEVR X R 5 B LR B 20 a2 LT 20 1
(ARF AL (AR 2008 ) 5 380 B9 N T4, il v V4K
R R A 20 A S0 (953037, 2007 ), XA b PR
BTN 2% (AR FRARSE 2021) , BEEIR T, )
TR LR ( Quercus aquifolioides ) T 74 -4 o 52 B 1
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FEPE XCR LR HE SR R AR HEAT T R EWF I (LW
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55,2019) H 2L T AR PR R Wi I AR R
JEE F7s 2 1L BT K SRR 40 o 22 AR P AR 9 AR 7
PR TR IETE o AW ST DL i 2 1 ARl I 3l 7 AR
P LU M R AR A Y 6 A I8 Rl Dy X 5 LR
WFLAR IR (1) f/ 27 1B S IR AR b 22 R Rl
SRR L ) AZ AR 5 (2) VR4 BE X R v IX AR 4
TSN 5 (3 ) WEEAROBR BE X REVE I B e, LA
S0 0 AN ] T4 BT AR AR B4 ) o 22 A0 1 O 3 R AR 2
R B

1 #HEF*

1.1 85 Xt

SNy /N R A R = N o i
109°41'38"—110°4'46" £, 18°38'42"—18°50"22"
N Z 6], AEYIREE A 20.8 °C | J& 4 I 1 1k $iy
e KA AR i e, BN AR A 1 800 ~2 800
mm, TIEEH S 72 0 EAT 60 A 1 3 B
A Ak WK B TH i 100 m, SR 0.6 °C, 500
m LA i v b DX EL A B S A 0 R B (VT
2006) . B AR S R A AR AL R TR AR X
MG R W LA SRR N D 3 A IR b
MR B 1L b RREBR | L TO0 R 2 S bR S NS (T
WAE 2002)  BERES ALK A AT 5,300 m
VR LLR L3 N 3 @5 213 300 m MR LA b+ 3
Shy LMl B (F ISR 1999) M B I IX 1L SR
MZ JKBEEARR &, 6 K 45 A AR
B, 22E T FE&E YR,
1.2 FigEFAE

SR % LA [ 0 3k Rl R SR MR b &2
FEPEFIRE & FRAE 76 i 2 10 3G KRR 6
AR [ 5E FE ML (Plot 1-Plot 6) , FE #iL 7 245 ~
1130 m W3R 4340, EL AT B I 0l 4k v 3 2 BV 445
FSE R, B R, B E LR 1, Hod Ak
245~475 m MEIR Y Plot 1 F1 Plot 2 J& #AHT K Hb 7R
AR, HiAbh 555~ 665 m HFAK ) Plot 3 Fl Plot 4 J& #4iiF
K HiL RN AR 5 B 1L b TR ARG O M T, b A 940 ~
1 130 m 3K A9 Plot 5 il Plot 6 J& #4111 Hb 7R AK
FEHAEHA S AN 2 500 m*(50 m x 50 m) , 4t
i+ 1.5 hm?, AR He AR DL VS R AR 1R O IR s, R
“HHARHE F1E K54 5 450 m x 10 m HFEETT , B
K50 m x 10 m PEESF RIS A 10 m X 10 m /DMEE
T, 3150 4~ R BEARE I Ak, DL AR

( diameter at breast height, DBH) =3 cm b KA
P B I A2 B, % g AR AT G HE R, 90 SR
2 W e e A e A ) O e AR ) BT AR )
Flora of China , XJ ¥ i N K 7 A ¥ #E 17 4 b 48 5
(B/hig,2016) .

x1 FEMIZERR

Table 1  Setting of sample plot
Vi HE [
e TR A b W 1 B
Altitude . Gradient
Plot Coordinate Aspect o
(m) ()
Plot 1  245+5 109°55'53" E , Z%< East 17
18°40'45" N
Plot 2 475+5 109°56'09" E P4 Southwest 15
18°46'13" N
Plot 3 555+5 109°51'07" E Zs East 15
18°41'11" N
Plot 4 665+5 109°52'42" E | P4 West 18
18°41'50" N
Plot 5 9405 109°52'01" E | Pt Northwest 13
18°43'51” N
Plot 6 1 130+5 109°51'40" E VHFd Southwest 33
18°43'58" N

1.3 EZEITH
T Z{H (important value, IV) FJITE AU .
B = (R X %35 B2+ R X 30 B2 + AR X 3
) /3 ARYE Y b EAR B R /N R R b A F
(J3%,2016)
1.4 YF ZEEREENITE
1.4.1 #% o 24K H Margalef £ 5 JE 5%,
Shannon-Wiener Z 44548 | Simpson 2+ 1445 %k |
Pielou ¥ 2] & 45 % 3k M| %€ ( Lakhani & Magurran,,
1989) ,
Margalef 45 JE 4541 .
S -1
Ma = TN
Shannon-Wiener Z £ 841 .

o

S
H=-Y PhnP,,
i=1

Simpsonl _gﬁ‘@ ERIE
s, NN, - 1)
¢= 2 N(N-1) °

=1

Pielou 5] B H8 5L .
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S FoaRYFECH ; N FRoR RS BT A Fh
AR BB PR (DR IR Z B P, =
N/N,NZERE i DFAEREE
1.4.2 B 24K H Serensen H#f 7% #H 0L Sk I
(Je302%,2016)

Sgrensen fE7& ARBLEE 1152 A =00F

2¢
a+b’

Kia b EPIDFEH & B YR ¢ 2
AN A AL
1.5 B#EXRDH

MR SRAF 46 55 (2006 ) B 48 4 J& 1 3 A X 2
TYZRGE X AN [ PR BT K SR MR 3 A8 AR ) X R
H AT 77
1.6 BETEIMNRFFAES T

e Raunkiaer M- 2% K] 43 & 45 Fl Paijimans I
JRAIERG( TAATR,1987) , XF A [] ¥ 3 #0i K 4R
ARFEHORE VR 1Y IR BT AT 20 B o 4 i 0K i Rl oy
o) 2l N el L AN 1 SN RV N € o L NS
W RIS GY 4% A ) SRy B A A i
JB R 0] G Sy S BT R B P R RS 5 4
ISP S e JURGIE|S2oe” 3Ui Ul
1.7 #HE 42

a4 i1 5 ) 38 1 Microsoft Excel 2021 %K
470 Origin 2021 3 AF5E ., FIH Origin 2021 1A
T8 Pearson #H ¢ R EUA Spearman F& A 5 R4, X
K 22 5 Sgrensen fE T AHRLEE IR S X R AL
TR 55 WM o B AR SR R AT 0 AT

2 HER G544

2.1 YA

RGP A ZE R BoR (£ 2) , P I #ar KR
YR EE R T BER R R R 2 A
RS I PR A A A% S, b Ak i 4 b X FL R T
FRGHT (G 1 TR AR5 RGHT L 3t W9 A 0 4 T3 9 Plot 3,
Plot 4 WA it £ 55 . BRI =, BF V% S Fh R
B e AR 5 A T S AR B A% R K M R
B VR AR s £ v T Il b R Ak, R 2
LLIAN [] g A A SR SR PR V% B i 1) o A 3 e L
B, 4 64.2% ~85.5% , 7 Wl 7£ J& /) 4 1 b B A 4%
e R A o

MALEFLKTE , Plot 1 #1465 DFHEL_ LR

74, Hop 85 Bl (Lauraceae ) (11 () | #k 4 @2 B}
( Myrtaceae ) (10 #f) . K ik Bl ( Euphorbiaceae ) (7
Fi) .5 RH(Leguminosae) (7 #) #ii#} ( Ebenaceae)
(6 Fh) KRS, Plot 2 14 5 ANFP L L BR}
A 54, 0 BB (21 F) 96 FRE(Rubiaceae )
(10 ) BEAmRB(10 Fi) (1L ZF} ( Theaceae ) (5
) 2= FL( Rutaceae) (5 Fh) . Plot 3 #1H 5 4~ Ff
PLERIRH 13 A, oA s B (19 Fl) R ERE (17
i) MR AREC12 A BEFE R (11 A LR
( Symplocaceae) (11 Ff) HFE R FE, Plot 4 Hi1 A 5
AL ERRHA 8 A, o R (24 Fh) Bk E I
BT Fi) 52348} (Fagaceae) (10 Ff) (12 F (10
i) BERFL(8 ) BRI HE, Plot 5 A 54
R ERIREA 5 A, 00l R (18 By (e 3k B
(14 B0 (8RR (1 A (ISR (9 B Bk iR
B8 Fh) . Plot 6 #1455 NFLL ERIRIAE 6 4, H
R (18 Ff) (FEskBE(13 B (LR (10 F) |
IZRBE(7 M) BEaIRAL (6 Fl) S B RLHE,
WERT UL 2 Ll B R SRk 22 LERE R B 4 R R
e BE 98 FARL L ALRESE S AR Ko Tz g
AT T HGHT 1 DR RR R} o 32 B S b A, 3R B AR VR
B B i A 1
2.2 LB

ARARHE T D0 5 b ) g At A 9% B2 5 ok 1R AR
M LHAZ R W8 (K 3),Plot 1 BEd LIFERE X
( Cyclobalanopsis patelliformis ) . i A ( Ixonanthes
reticulata)  F B ( Gironniera subaequalis) W3 %% 1
PR ( Decaspermum montanum ) | ¥ At ( Engelhardia
roxburghiana) % S W SR, HrP 4 £ 97 R 40 £
R A XA #, Plot 2 LR 2 58 ( Schefflera
heptaphylla) A SE# ( Sarcosperma laurinum ) | 75 B
N ( Ficus langkokensis ) . B¢ " 1 16 B ( Meliosma
angustifolia) , KA TLAE 5 ( Dillenia turbinata ) 55 4
PR FLrh R 2 Se f S5 b 67 B 2 . Plot 3 DA BTHH
( Maclurodendron oligophlebium ) | [ Bl . 5 3 % 1
. A& ( Ficus vasculosa ) . JU 17 ( Psychotria
asiatica) 55 PLF R, I0 FFh H EAG AR, iy 210
P HE T, Plot 4 LAWK I %€ 1 MR A Rl 24 A
( Dacrydium pectinatum) K248 5t A7 ( Schima
crenata) HEE % M ( Adinandra hainanensis) 55 1L
B Y T L R (S 1 P N NI I A 1 P L 3
Plot 5 DIK#E ( Castanopsis chinensis) 16 rd ¥ A | Fili
HIFS | RWETERE ( Machilus monticola) | HH A
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Table 2 Species composition of each community

R R Ak TERRREL SRR K

oy P
FElt No. of No. of No. of No. of No. 0[. No. Of.
Plot e L monotypic monotypic

families genera  species individuals T
families genera
Plot 1 40 73 104 604 21 59
(52.5%) (80.8%)
Plot 2 41 83 114 749 22 71
(53.7%) (85.5%)
Plot 3 50 109 185 1 625 23 80
(46.0%) (73.4%)
Plot 4 48 94 158 871 20 66
(41.7%) (70.2%)
Plot 5 37 69 126 887 17 48
(45.9%) (69.6%)
Plot 6 38 67 125 965 12 43

(31.6%) (64.2%)

( Pentaphylax euryoides) %5 AL FFR | Hrp K HE 5 4
XL #, Plot 6 LA W& B 7 X ( Cyclobalanopsis
championii) . B B i ( Diospyros howii ) . & M #f
( Xanthophyllum hainanense ) | [ ¥ i, & 4 fili
( Diospyros tutcheri ) 55 Ay £t 5 Fh | FHovp LU B 5 XI
P 4 X P, B A o5 AR O

H I AT UL BT 45 T v, e 98O0 SR B AT W]
AR IR, rb I SRR 7 2 B A0 v PR 5 1
PRI PR 0T v T 4K R i -5 R TR PR D L 3
MILA L F M L o R 28 7B 3 B A
PR RAE TSR | PR SIS S R 3l R bR 5 F I 4 A
B SV W LU Rl NN (T I 78 N N
( Schima superba) , FHAN Ay v i 35 BEVE 5 1L Hb RS
ARE AT DL SR, T 98 25 S RN Z1 883 Bk ( Syzygium
hancei') 4 1% 3 TR MR R L Hi R AARCH A 08 5 i, 72 AR
i R BRI L e F AR P 2 AT oA 3R G A S 2L
% b B o S O B ) R ELAE SR ST, Plot 1-
Plot 6 H44 i -+ 1 At 34l B 200 2 A1 L2300 R
49.04% , 44. 77% . 33. 95% . 32. 6% . 40. 44%
39.88% , BEEEK Tt , 4% HE T HE 44 H 00 3 2
(L Z A P A B R ARG TH ks Jm . ik
FETE 3 Fh B B AE 5 R Ik, HLAR 35 b o 22 {5 A1
AR, L NHFRER
2.3 MM Y

WK 1 pras, Plot 1-Plot 6, Margalef 3 & & 4§
53 h 16.085 17.073 ,24.888 .23.192 | 18.415 ,
18. 044, Shannon-Wiener % #£ ¥ 38 #0 43 B H

3.898.3.883.4.304.4.471.4.180.4.088, Simpson
ZREE R B4 B R 0.966,0.963,0.973,0.982
0.975.0.970,, Pielou ¥ %] & 5 ¥ 43 51 4 0.839
0.820.0.824 .0.883 .0.864 0.847, Pkt k& Ft =1,
Margalef FEF T84 Shannon-Wiener Z2FEMEFE 4L .
Simpson ZHEVEHE %L | Pielou ¥4 5] B 5 B A B 2
B T I B AR AY A% SR, 1l 3 R AR Shannon-
Wiener Z2HEPEFEEL  Simpson ZFE4: 45 %L, Pielou 13
A EEFRHCY = TR FE AR, 50 B L M R ARRE Y5 )
it 22 HF % B v H W A O A S A 5 I R AR
Plot 1 Simpson ZH£MEF8EH Pielou Y5 RS
F Plot 2, 7] B85 Plot 1 (78 & B BLdt Plot 2 /& A
K, R oAy A,

XF AN [ 6 45 b [R] %) Sgrensen B 7% AH L2 BIF
FEIR (R 4)  BFI&[H] Sgrensen FE V& AHBURE FIIE 4k
15 2 5L I 25 1 R 56 (Pearson AHC R 80 =-0.66,
P<0.01 ; Spearman kAR R % =-0.60, P<0.05),
I P T 9 s JE 22 3G A0, AFE V&[] Sgrensen FF 7% AH B
FEA R 4%, Plot 3 1 Plot 4 Plot 4 1 Plot 5,
Plot 5 Fil Plot 6, i 3% #H 3T ) Serensen #f 7% AH DL BE
i, N 0.527 ~0.571; Plot 2 Al Plot 6 Plot 1 il
Plot 6 . Plot 1 0 Plot 5, ¥ #% 2= 8 K1Y Sgrensen £f
TR E 5 A%, h 0.218 ~ 0.252, 1 Hi1 TN K Ji]
Sgrensen #f 7% A L FE (0.349) ik F 1L #1 WY Ak
(0.527) , 1 kg A% Hiy W9 AR 55 1l s W AR I 8 1 R A
Plot 3 il Plot 4 ¥ ML e i, 2 0571
2.4 X R HMFHE

XoF fs B LA [] 9 4 3Rt R AR AR v R A AL )
JE AT X R BB R (R 5) , % 1A [F] 1
PRPAAT IR R DL ARG DX o3 AT 7 4 AR 3, o [
82.1% ~94% , il 4l X 73 A o FL A /D, 57 0 A Al
R A AT D B R AL AT T, Bl
DX oA A | ARG S (B - B SR PR I ) 43 A
R, HE 20.9% ~33.9% , £ A fnf J& ( Schima) |
T & ( Machilus ) . 1.3 K J& ( Pentaphylax ) |, & #f
J& (Altingia) % % % J& (Artocarpus) 55 . HIK Nz
A 3 A, o H 19.3% ~ 25.4% , 40 % 1 4 R
( Schefflera ) | J& 5¢ ¥ J& ( Cryptocarya ) . I Wl J&
( Symplocos) i J& ( Diospyros) 55, 2 J& MK IR Ry #4
A ML R TE M 3 A, T 11.6% ~14.7%,
BT IR & (Helicia ) 25 . 1H T F B4 534 o5 L
9% ~ 13.8% , 1 75 4% e W J& (Apodytes ) | i Bk J&
( Syzygium) 55 . Faf EPH FTERAL 5 P 8] W A
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Table 3 Important values (IV) of top 10 dominant species in each community
T BT 4 TEE e e g BT % TR
Plot  No. Species Latin name (%) Plot No. Species Latin name (%)
Plot 1 1 JG#EFN Cyclobalanopsis patelliformis 14.77 Plot 4 1 RIHZETFBMN  Decaspermum montanum 5.18
2 REA Ixonanthes reticulata 7.41 2 ¥R Dacrydium pectinatum 4.92
3 HE Gironniera subaequalis 4.46 3 JgEL Schefflera heptaphylla 4.59
4 WHFFET BB Decaspermum montanum 4.35 4 Bl AL Schima crenata 3.28
5 Hfd Engelhardia roxburghiana 3.29 5 Mg Adinandra hainanensis 2.89
AR 3 Syzygium hancei 3.17 6 BT Altingia chinensis 2.67
7 i Vatica mangachapoi 3.16 7 B Lithocarpus silvicolarum 2.58
8  HA Koilodepas hainanense 2.92 8  PASLHE Sarcosperma laurinum 2.26
9 MR Ficus vasculosa 2.80 9 hAIA Pentaphylax euryoides 2.16
10 WBREILTF  Garcinia oblongifolia 2.70 10 XGEM Dacrycarpus imbricatus var. patulus 2.07
Plot 2 1 &3tk Schefflera heptaphylla 8.30 Plot 5 1 K Castanopsis chinensis 9.16
2 S Sarcosperma laurinum 6.33 2 R Adinandra hainanensis 5.23
3 HEA Ficus langkokensis 5.15 3 R Dacrydium pectinatum 4.54
4 P Au eI Meliosma angustifolia 3.94 4 RGNS Machilus monticola 3.74
5 KRAETMFE Dillenia turbinata 3.82 5 HAIAK Pentaphylax euryoides 3.69
6 IKERM Wendlandia wvariifolia 3.68 6 ERRIES Polyspora hainanensis 3.65
7 WHEARZETF  Litsea variabilis 3.60 7 e Schefflera heptaphylla 3.39
8 Al Endospermum chinense 3.48 8 ZIEhiBk Syzygium hancei 2.42
9 ZER Pyrenocarpa hainanensis 3.30 9 JEs Diplospora dubia 2.32
10 BRI ZEFH  Decaspermum montanum 3.17 10 i H A% Antidesma montanum 2.29
Plot3 1 3H Maclurodendron oligophlebium 5.18 Plot6 1 IAREHN Cyclobalanopsis championii 9.74
2 HB Gironniera subaequalis 5.05 2 BEmIf Diospyros howii 6.46
3 HUBFE T Decaspermum montanum 4.50 3 N Xanthophyllum hainanense 4.73
4 HAK Ficus vasculosa 4.09 4 Bh¥gR Dacrydium pectinatum 3.70
5 Psychotria asiatica 2.83 5 Umfl Diospyros tutcheri 2.85
6 TR Decaspermum gracilentum 2.71 6  LIEHEbk Syzygium hancei 2.66
7 LA Acronychia pedunculata 2.68 7 RMAZETF Litsea acutivena 2.61
8 K Schima superba 2.38 8 Ak Michelia shiluensis 2.56
9 EHERAAR Adinandra hainanensis 2.28 9 K Schima superba 2.42
10 KAEFAER Dillenia turbinata 2.25 10 HAFM Cyclobalanopsis hui 2.14

W 4.19% ~9% 05 R T )& (Litsea ) %5, FA LY 2
P AR oA 5 e N 2.9% ~ 6.8% A E A T
(Adinandra) %, FIH P ILPGH KIRMRIX R HAT 58
,\“E’J,.‘ﬂﬂ]Z‘U'I‘I‘iﬁ JFEA P 7N BN B - E kv
TSRSk, A XA SR | LUZR AL S U [ 43
mhE, @/\ 1])& ( Lithocarpus ) % . 5 HEK LA IREIX |
POE PS8, B AR BRBE (Olea) , %
FEVE DA O 18, o Plot 4 S E &
( Semiliquidambar) ,Plot 6 1L J& ( Chunia) , HA
BEE N 28 (Pyrenocarpa)

i B LA R SR PREAGHT DX 43 A1 L ) R 4K 2
W2 3 B AH 5 (Pearson A R E=-0.79, P<
0.01 ;Spearman FAAH K R £ =-0.76, P<0.01) , &
Hr DX A B 45 R B 52 0 S 3 1 A OC ( Pearson AH
KFE K =0.72, P<0.01; Spearman kA 3¢ 2 %1 =
0.70, P<0.01), #BEHEIRTEm, 2 1A KR
MRS Y 53 A X 25 30 AR Ak 5 B HRGH IX 40 A1 o L R
I R DX T R R A
2.5 MHER

XFRER MR - PR BB ST s (R 6) |,
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Fig. 1 Species diversities of communities at different altitudes

x4 A[EiGHRETEER Serensen BEHIE RH
Table 4 Sgrensen community similarity coefficient

among communities at different altitudes

Eﬁﬁl Plot 1  Plot2 Plot3 Plot4 Plot5 Plot 6
Plot 1 1 0.349 0429 0.336 0.252 0.227
Plot 2 — 1 0.341 0.353  0.292 0.218
Plot 3 — — 1 0.571  0.450 0.387
Plot 4 — — — 1 0.549  0.452
Plot 5 — — — — 1 0.527
Plot 6 — — — — — 1

B I KSR RS B LA AL | R R
AL FE R IGHT Ml DX LR AP SRR AE . DA ok
F 2 LG SRR AL R b R R R
60.00% ~ 64.56% , Kb T 48 %F 4 e, N B0 5 L
24.56% ~ 36.00% , Kb F #H XF 4 #e; KA 5 L
3.20% ~14.04% ; 40 AU AL B RLAR D o /)
TR I 51 0 1 5 B 3 1E A 56 ( Pearson AH ¢ R

$=0.63, P<0.01;Spearman fAH K R %(=0.65,
P<0.01) , BRI, g 2 B rh AL RS
LA REATG , /N EE 451 3 i % . Plot 1, Plot 2
Hi A SR R KSR A A AR I R b DX I R g
K, M Ab 1 130 m @& 3R H XA Plot 6, < IRAK,
-2 i /N o

MIFRI SR Bk b 83.33% ~ 95.20% , Ab
Fofa Xt AL He, 5Z ke 4.80% ~ 16.67% , H L
BRI B W IE A e ( Pearson MR E =
0.56, P<0.01; Spearman Fk#H & R % =0.59, P<
0.01) , B3 T i, i 52 B A2 0 EL BRI, o
I B0 A3 T v A B I i AR K 3R 2R 1 B e,
HHEZRACPRREZ Y .

BT R B 62.28% ~ 75.96%,
b T4 X LB, 485 i 5 b 24.04% ~32.46% , 4b
TAEXT L #e, B BT AR /b 5 J5T I L {5 R I 4K A
KA 3 (Pearson M1 & R 50 =0.16, P=0.39>
0.05; Spearman & A ¢ R % =0.16, P =10.40>
0.05) , BT, BT AR AN I
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M2k F, %0 & 75.32% ~ 85.09%,
Qb F o X3 AE g b E 14.91% ~24.68%

ZH(=0.11, P=0.57>0.05; Spearman % # & R
$=0.21, P=0.26>0.05) , Bl T, M2 4

AEax gt LU AU AR OGP A 1235 (Pearson A5G B

K5 BHEENSHXEE

Table 5  Areal types of genera in each community

YA > )

RS Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6
Areal type

1R AR 0% (0) 0% (0) 0.9%(1) 2.1%(2) 1.4%(1) 1.5%(1)
Cosmopolitan

2. A AR 23.3%(17) 22.9%(19) 19.3%(21) 21.3%(20) 21.7%(15) 25.4%(17)
Pantropic

3. B S R AR 35 D ] W 43 A 4.1%(3) 8.4%(7) 6.4%(7) 7.4%(7) 8.7%(6) 9.0%(6)
Trop. Asia & Trop. Amer

ERIENiie) S YiiT il 12.3%(9) 13.3%(11) 13.8%(15) 10.6%( 10) 10.1%(7) 9.0%(6)
Old World Tropics

KI5 e A [ =8 %5 N ) B ] 13.7%(10) 14.5%(12) 14.7%( 16) 13.8%(13) 11.6%(8) 11.9%(8)
Trop. Asia to Trop. Austr

6. P S 2 AT AR N 4 A 6.8%(5) 6.0%(5) 4.6%(5) 3.2%(3) 2.9%(2) 4.5%(3)
Trop. Asia to Trop. Africa

7. A (ERE - SR VU ) 73 A 32.9%(24)  28.9%(24)  33.9%(37)  30.9%(29) = 30.4%(21)  20.9%(14)
Tropical Asia (Indo-Malesia)

/N Total 93.2%( 68) 94.0%(78)  93.6%(102)  89.4%(84) 87.0% (60) 82.1%(55)
Pl X3 (2-7)

Statistics tropical (2-7)

8. b o A 0% (0) 2.4%(2) 0% (0) 0% (0) 1.4%(1) 1.5%(1)
North temperate

9. 7R 37 A1k 3 YN 18] B 43 A7 2.7%(2) 1.2%(1) 3.7%(4) 7.4%(7) 7.2%(5) 10.4%(7)
E. Asia & N. Amer. Disjuncted

10. b I X VG 28 A A3 A 1.4% (1) 1.2%(1) 0.9%(1) 1.1%(1) 1.4% (1) 1.5%(1)
Mediterranean, W. Asia to C. Asia

1.9 A3 A 1.4% (1) 0%(0) 0% (0) 0% (0) 0% (0) 0%(0)
C. Asia

12,25 96 3 A 0%(0) 0%(0) 0.9%(1) 1.1%(1) 1.4% (1) 3.0%(2)
E. Asia

/Nt Total 5.5%(4) 4.8%(4) 5.5%(6) 9.6%(9) 11.6%(8) 16.4%(11)
W X 37 (8-12)

Statistics temperate (8-12)

13. 9 AR 4 A 1.4%(1) 1.2%(1) 0.9%(1) 1.1%(1) 1.4%(1) 1.5%(1)

Endemic to China

3 W54 ®

3.1 M BTN

B TR A T e, T BE AR R T v R 32 A
PR W D 7 2 LT K SR AR i 2
VUK o W) Fh Z AP 1 B L T i s AR Y < v )
B2 B4, ST (2006) X i1 27 IR SAE ) |
HLADHESE (2017 ) X TLAE L Bl R AR AT 7T BT — 3

PE o PR A AR M W AR S AR IS B s m ok, T
P TR R RE R R AR T E R TR
A5 9 Foh 22 B 1k R o ( AR 2R AR SE 2021) , MR
o P Ly b T MR AR, 52 ) T ) ol ) A A RN 3 A
T T 4 R T K A SR B Dy 3 R R A T A
TR A HE R VRS, A B TR R S )
T 2R (JE3C2%,2016; 51 L EL45,2021) ; H. Plot
3 1 Plot 4 215 b T A 1] 110 iy W PR A9 ok 9 2 A0, 58
AR M, PR 2 RE M KRR T E 558
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Table 6 Leaf characteristics of each community

2% Leaf size class A Leaf form T Leaf texture %% Leaf margin
B b (%) (%) (%) (%)
Plot

Le Na Mi Mes Ma Meg Si Co 1 2 3 E N

Plot 1 0.00 0.00 25.96 63.46 10.58 0.00 86.54 13.46 75.96 24.04 0.00 83.65 16.35
Plot 2 0.00 0.00 24.56 60.53 14.04 0.87 83.33 16.67 62.28 32.46 5.26 85.09 14.91
Plot 3 0.00 0.00 28.65 61.08 9.73 0.54 87.57 12.43 68.11 30.27 1.62 80.00 20.00
Plot 4 0.63 0.63 27.22 64.56 6.33 0.63 91.77 8.23 70.89 26.58 2.53 75.32 24.68
Plot 5 0.79 1.59 30.16 61.11 5.56 0.79 92.06 7.94 70.64 26.19 3.17 75.40 24.60
Plot 6 0.00 0.80 36.00 60.00 3.20 0.00 95.20 4.80 68.80 29.60 1.60 78.40 21.60

7. Le. A0, Na. figirt; Mi. /MM, Mes. AN, Ma. KA, Meg. H UM, Si. BAM; Co. &M, 1. i, 2. 4805

3. JERR; E. &40, N. dEegnt,

Note: Le. Leptophyll; Na. Nanophyll; Mi. Microphyll; Mes. Mesophyll; Ma. Macrophyll; Meg. Megaphyll; Si. Single; Co. Compound;

1. Leathery; 2. Papery; 3. Membranous; E. Entire; N. Non-entire.

FIERAE,2013) . RAMEEF (2013) AT R BRI IE
WA SRR MO B R ) 1 S U A B A A A% Ry, 4R
WA > 3 Ao T 5 VS o il /D L - SRR (I
PALIE & TR MW AR A, TP AR BRSO e v 7
( Dipterocarpaceae ) I % B 7% W) Fh 22 1 Ol B
G T o 0 2 L A v P B 2R R T T 4 X
KSR R IR, TR RS 75 W) b 2 4%
1 EN R 7/ i o T TID A =T N W T NS
A B AH I IV YR R

AN [ 6 o 2 285 W A AN R[] v T o, A 3
T B W W R B I 4, BT K = 22 5, TR
) Sgrensen Ff 7% A LU EE B AR, AR Hb RO AR AL T MK
VIR, LA 45 ) R K A 2% 1 0 5 i 8 v 1) L 3
FRARAFAE 55K 22 5, AT 38 )i 1 ) b 0 A 1) 22 5
PE I RRIAR (B A 8 S4B AS B {2 | Sprensen B 7%
FRRLEE A, ELRE V& B ph LR B s i o (E
4, 2015) , Al BEZ 20 42 50 47 A AY 2R bk k£
(ZFETE,1995) AU a9 Ak TPl A NEIR 4
B % 1L M T AR S 220 W R ABE B IR
Hi YR A AR R T8 Ry T 2 T 5 A e
G I b R AR ( BEE S, 2013 ) 17T LU Hb R AR Y
PLRERI R A3, H. Serensen HE 74 I #5536
B I 25 L L 3 R AR DR A 5, R 2 0 IR B
32 RREAMEN

1y & LLUAN [ T ARG TSR AR 118 20 A [X 2 1
BILARAAT DX A o 2 P #e, 5L DR S 9 ( Ep
JE - TR VR ) 70 Ay 32, RBTIX AR LS A 5 AL

{8 A I W P S5, I ELA BT ST W B B - S5Ok 7
WFESk, HARAT X 4 A DAAS S A G 58 9 [ 1B 5 A
S T HE 0 LL5e 2E B R 00 S0 b R bR DL AL
P A R T (BBEDE ,2012) , S B T AS[R] ML X 4
FRECUE AR Dy s 0 22 S k. Bl AR T TR
FEARG , AEL) DX 2R 2 B AV P Ok 555 T e o i 1)
J(IROCE, 2007 s R 1R ,2008 ; ARFRAESE 2021) , 5
X ZR 2 ol Bt 285 52 A8 AR R AR ] ( SR AE 46 45, 2006)
Brei R AR N RN, S EM AN TS S
FOPIR A A B RRAE R > AR RN A R 2
(B G5, 2014) , Y X R0 4 T 5 —,
1152 2% REIR I AR B A R TR A R 270 B R R R
JEh & 0 F BAEY AL, T E R S0 T (B
R4 ,2009)  — MR Bl R T R, ANk T
A H R 3 AR BS (2R SCE, 2007 ) B A X
FH IR Ry BN A 2 (AR AR AR AR 2021) , T B Y
LU [ ¥R R By SR SR kv [ 4 i 4 A B AR
T YRR A MRS, PT REJE 20 T 50 AEAR R £k
MR (2378, 1995) , 520 T A A Bk 28 i Fe A
FAE
3.3 MHERTK

- IO A R T AR A R R A N Y 4 2R
BARZIN AR RIER ., B4R RES
T 30, IR ek 2 T YR I YV ) A A
T 2 AE P 1 T 2 /N S BT
o 30 R a] =[SO R ) N NS S L e~ 30y o B
T i A B 52 (FLAR IR 26,2009 ), 1 B I K
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SRR BIRAE L B, S S 45 H 5 B L rp B g
M A gk D A P X S R N (R
A75,1987) o Bl ZR MR PR 5 5, MO 14 1 B
SERNFR I3 B T, B AT B T RO 22 O A
BRI R R T e e S S R B B
JETFEAR AR RS VR HT (95303, 2007 ), L3 R i
DAY U . 5 RATE SO 04 Y 3 0 1
FRARAR L (B BRI ,2012) , 1 % 1l 3Rk AR bR 2
P /I B2t HA] AR L D AR 3 15 T 0 A
o i Ao ) A% BRI A v R LR A O AR T R
TYMHE) AR R 5 HL i T 0 A M DL e S R 8 A
BTN T X FARLY) LB I A s
{91 028 o P EE A9 R Xk 5 v Bl e 0 9 X 3
AL EISES D R S U NG N R B Qe (S A
1987) , Wi vig4k T e , ik 38 ok I35 22 6 o, - 2 722 1
AR B DX 2 e 2 B M DX B A AR L (X
M RAE,2013) 1 B AR AR B, Rl RE A DI
AP i T B A 90 25 BB AT, A% (] o0 G R AR AT DL, T
M ELIIRE , 1A B 22 R R PLAR S A% b, i e 76
it DXLy A 20 L AR A R R 2R 5 e 1T AR
WA NS ANE ) &2 B 3 T S 8 P N RS
BN RE ) BT R AR ) 5 A A N Y
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