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BE & L W) 2RV 2% AR IR, 340 A P
ZREVEE RN R 2RI i A i — T BRSE e £
REVE B9 T BN 4k F5 L ) B0 3 9% #4 2 (community as-
sembly)HL il & B Y ZFEE R M EZE A, AN
PRI IA N L 7E b E] B4 AR S Ak SRR e K
SREEA D, e R B BEALYE S R
s r e N RE. BAT, Mok 2 i prsT e B4
A 255 TR A e B O (RS T A AR ML A 1

ARk, A KBS AL AR R 2 WY
i1 24 ¥ (species dimension) J& 7167 {15 < oy b & it 7
(IFEE AN RE BT, SR, HAREEVE A R 4 R AE
HEAR I s A S I RE_E SR AN T SE R B R
A 25t AR R AR 2 R AR R A 45 L. Webb 25 A1)
5 103 2 S T RV PN 0 R A S 5 06 R SR HE T IRV R
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SR, FE V& vh 4 ol 2 B 1A bR 1) O s A B2 OF R 8 42—
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S AT G 12223 gyl ] A A EL AR R R BB ) A
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A3 HH S AIF 5% I AW TV R 5k B AT e MR 4 i 4
Ak, TR I TR R G RE IR HER i F
FEAR AT Jey R

AW 5E DR 7 110 S B0 ol 3 Ak AR
6 hm? 7k A W RE 3 A -6, 2T DNA KIS H) 5 F
ARG R EW, 8 JKEETNREMAR | 4 3T H 7 LA K BE
TEVHAEE, BRI RS R T MR o X
B LR, AT [ 3 2 1L BT o L 3 g o]
M (1) WRIIIREERE S BEA RELREHES?
(2) BEVE M ZRGE K T 5 A6 RN T RE TR 465 4 A AN T)
FhA2 g% . A [R) 28 o) RUJE A [R) A 55w J& 45 Bl AL 2
(3) MIEARBG LT B LA MIIBETER B ZREME 1
Sx i A 2 s R SR HE B 002 (4) BEVE RS LB M
EEER ZRE AR R R — 502

1 MRSk

(1) FEMOMEDL. RARILFE SR 6 hm? i
WA T = p A TR 2 I R R H SRR X R
ML IX, M3 E N 101°01'34.77~101°01'42.0"E,
24°32'9.9"~24°32'20.3"N. #AFEH A VE K 200 m,
JbK 300 m, EfKi#EFk 2488.2 m, Hx ik 2537.8 m,
AHXT 5 25 49.6 m (18] 1), 218 CTFS (center for tropical
forest science)f i ff) 7y i dt i . F 3 B LA S A
(Lithocarpus xylocarpus) AL 3 f 4 37 By o 1L vk
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Bh FEHLNFTE AR R T4 T 1 cm MARAHED I E
PEATHERRRIT . AARE L . M4 i A A Fh 2 e 127,

(i) ZEREE ., WARg AR R 5. Ak
R Y Rk E MUIGetER o ) p 2R
B RPBEHORIYE, KA e i) 43>8 5m x 5m, 10
mx10m,20mx 20m, 25m x 25 m, 50 m x 50 m }%
100 m x 100 m AN [F RER/INETDT. G e A Rl A2 2
RE IR A A 4 Ry o2 75 52 B [ Az 25 2 0k 7R A R 4
X 5 A% 1L Al 1 el 2 A R AR AR R . KA b rh
AR MRS 15 om DL b AR Bl R v 7 ek J2 B
Ffr T A 38 S0 J2 W) b A AR 2 G B0 A R A3 B, R4 A
NG (small): 1 cm < DBH < 5 cm, "Rk
(medium): 5 cm < DBH < 15 cm, K##(large): DBH >
15 cm 4t 325(F% 1). HUE K12 LK F SR 53 1 25
GRM, B R AE YR . N B L 3R A
] 4 ZEHIE R .

(ii) #EV% RO KT W M re R R 2L A .
K DNA - S5 AR 58 5 o B ol i) 34 - e ik
A H Bk rbel, matK, trnH-pshA Fl1— R H B ITS
MRE, 75 RAXML Bcfrp, AR O SR B i A 4 72
MFRTE R RGE K EWN, BT AESEE Rk
(nonparametric rate smoothing, NPRS), ] r8s ¥ %}
FEH ARl (%) 2R G K B R HEAT 4 F B R E LA AR A5
45 B S Ak (ultrametric tree, 18 2)2%. M % Pérez-
Harguindeguy %5 A By ¥y oh BEMEIR R 45 F0F, 2>
T R BE AR Mtk | 25 TR B AR PR IR
At 8 KOG T REtER (F 2), Mk F RS AT
(principal component analysis, PCA)75 3| fig i 14 % i
A Ire R0y FE 8, ST 3RE M LA DI REPEIR
PRI, R R R R 2 A A B R B, AR B b 22 ] 7
PRI B UEAT 2R, A itk 2 13,

(iv) igtERM RE R ERFESRE. R
Blomberg 25 A P24 11 1) Brownian motion {445 % {1y
Kk 24 % B 15 5. Blomberg's K f&fc i Y
REKRBIETHEE, KAERISHE MR 22 5 0w 25 Tl
PR EE . K = 1 X0 4 B3z 3l (Brownian motion

F1 REUEHRMEREN>HE

g o 42 2% K] o i & B
INE R 41 28 13
RREA AT 44 31 17
N 53 37 21
B AR 76 51 30

model) LA, K < 1 F/RTIREMRF I A A
Pl AL RS RE R BHES, K> 1%
IRV REME AR F I L 4 A W1z S AL Jr 2 AL T
MRZEEEY. REREH5 00 FH T LU
LR DI RE AR AEHEA R G R B W bR el 57 25 19
7 2 XL A RN AR (1 Bt ML ARG 50 A5 1)

(V) BHE RS KB MIIBEMEREE . R R
G K B RSk R 158 (net relatedness index, NRI)FIF
F RGP R M S $5 %k (mean pairwise trait distance, PW)
3R AN AR G AP AE 6 A28 [a] RO R [R]
WA BE 1 R G % T MO REMRR g5 9% 1 it g
FEJ7 o T AT WA G - 38 R G kI S T8 0
POIRBE S, CRFRFRECR MR H A, R 5K
B W RE TR RS A i 1 P R B AL B e 999 1K,
T AR AR A T3 v 4y ol 7 B AL 5 AR TR 45 40 o X)) ~F
Y 2 G0 S T T 2 o bR B g B, A B AL
S RSB bR EAL, TRTH NRI FI S.E.S PW /Y
. HItBE AL 5500k
(MPD,, — mean(MPD__,))

NRI = —1x )
sd(MPD,,.,,)
S.E.S PW =—1x (PWay, —mean(PW,,.)) @
gj(PWrand)

MPD /R FPEIF- 3 R G5 % B B, MPDoys {5 bR
WEL 1) MPD B, MPD ang fX BV 2 ) 999 4~ Hf
7% MPD {H, mean (MPDyaa) B ZFET MPD f-F-14
{8, sd (MPDyanq) W ZEREVE MPD HIAREZ . PW R
IR PR B B . PWops 1R R SEBR ME 1 PW 1A,
PW,ang 1CZRBEHLZ 2E 1Y 999 AN REVE Y PW {H, PW,ang
NERETE PW P11, sd (PWiand) 2 FETE B AR
2. NRI >0, UEHI/NET IRTE RS R B 4510 1R
£, NRI < 0, ULIA/NEE T BOIFITE R G R B 450 1 &
B NRI =0, UtB/INEETT IR RS R B 4544 T2
BEHLAY. S.E.S PW > 0, BEHI/INEETT MRl i shREMEIR
LEMIEAE: SIE.S PW < O, UiWl/NEEIT At A ThBEPE
ARG KR EL S.E.S PW = 0, BEHH/INEE )T WP i 2l g
PEMRZEFREAL. f# ] Student t A6 HIWTBETE RS K
F ke MOk S5 M 2 7 B B T AR TR
PR B &/ NEJT IR P RS NRI AT S.E.S PW A BEFF
7E23 18] [ H15B, FH] Moran's | K36 A [ R _E Y
5[0 [ A e, @ik SAR (spatial autogregression
analyses) 43 HT 2: B 2 0] [ AH ST BETE R G0k B 454
AR Al A T
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B2 Rl 6 hm? SR 72 MIFET DNA R BELHEERKERER

F2 SEMMREIRERER

hRETER Eoy U
i FH (em?) POTPERE Sy, DS F5 40 W30 9 SR, 5 OEmMAREE ) . ARM-RAIOGRIZRBE . i il =2 ] ) A A
Hent i (em? g7 FIRMIRAE S, REEA L WL G R MRS R IRA L OL G R KM a8 A A
AR ik (ug om?) AR BT U 2K BE Ty B0y i 55
TS B (mg g7 BRI BC T 2R K 5 40 E T A L T A A
i J5E B (mm) A PUTHERE ST, M o5 i 5 (R 45 A RIS I 23 i A ASU A
M R (m) RS T AR AR ST ) L R A Wyt 2 [R] AL
ABFH 1 (N) BERIMTC T AR K 5 23 0 T HRAEN 3 AN A

r AR RIRA L R RS IRA KA R RBE TR ] B AU

¥ H 1 (g) TEHTSREMG H M F) R A RE AR A O /N 7 R A DA KR T 2 TR A AR A

(vi) BEAERG R E MINfetIk p 2R, R dissimilarity) s 2 AEIE A LI (functional dissimilarity).
S R0 HE 5 (mean pairwise distance, Dpw) T840t Dpw IR G SEFRISHELE A RGN 1922 fb 2
6 AS[E] R REIS ] 22 48k B AEA U PE (phylogenetic  JEPT. 3153507 X
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D, = Duia iz +Z;:1 U™ ’ 3
Ny + Ny
o 6, FORBETE KL FhPIFD | SREVE k2 A W R
- S B PR S 5 i R BETR kLRI R g E ; £ 3R
IRTEREYSE KL i i BRI 22 B8 e AR
PR AR, BT (R 2L WA AR R N, B
HLE e R 508 B Rl R R s i R 999 Al
FERERY, LR S BRI A B v R G K B BRI Dpw
FERG TR = A () Dpw, BEHLACAS K UAR TR 75 (0]
1) ZR G0 K B AR B2 AR BL PR I 75 B HLAS) B
B aEAFEHL RN 20 m x 20 m B/NEE T, 1A
150 ATy F o PR T 22 1) 18 DR B A Ry 2 T iR
N ok AR A Z J5 - B ak . U 32 | S
Y ), X E AL 22 5 A0 R B R R B A S 3R
SRS, TH 150 MEJT N Z B D, KA /IMEE
TR AR . MR RS S Dy #4710 Mantel 646
(patial mantel test), FZS MRS . PREEHE B FIPH & 25
G0 3TN RGEKE B ZHMAEIAT I 2250,
Fb 35 2 R] IR PR BE BE 25 X VR R 4 & F Mg
ARV B . BV R YK B M REMDIR Y 43
BRI R 458 .

2 &
2.1 YRR RS EIGS

TR ILRE ML 8 R IhREMIR 1Y KA #F/N T 1, 18T
i BVRECR () T B (% 3). (ELRThAEMIRIY P {EHB/N
F0.05, WL FT4MT (0 T BE Mtk 5 B HL AR H s L
A ENHERGEREES, AL R LR
32 5 ZOMI LB A ELAT L T RE IR

| (@) Small
10 Medium
— Large

— All stems
N /

NRI

T I l I T I
25 100 400 625 2500 10000

Spatial scales (m?)

F3 HEUEMIEERHASLEZETESHRER

etk K Y Fh g i P {H
- A2 (cm?) 0.23 72 0.019
Hem i AR (em? g™ 0.16 72 0.039
MRS Emg g 0.63 72 0.025
YRS Emg gt 0.43 72 0.005
it JE 2 (mim) 0.57 72 0.001
Fe KA (m) 0.71 72 0.002
AJFRH T (N) 0.64 72 0.003
7 7 (0) 0.49 72 0.001

2.2 BH& RSk EMORerkRai

B SRR A AE /N (B m x 5 m)AgREVE
RY R T RBEHLLE A, 3 DGR A4 NRI 7E
oAy RO RN T HUE AR AS & B LAY (Student t K256,
P <0.05, & 3(a)fl 4(a). ME KT 1 cm 1A #Fp
e 6 AaS A RS e F R Rk E RBE
ZEE (1% 3(a)Fh 4(a)). /MM AT SERR AN AIAE 6 A
R R RERE RESN, RRUER
JUBEE [-(50 m x 50 m Al 100 m x 100 m)ZE M i & 4
REREL (K 3(a)). FEERFRIIG N, 6 425 [1]
ROBE b BEVE 22 50 Kk 8 45 A0 11 3% 4 A 5 3 T P A (&1
3(a)).

B AR A AR /N (5 m o x 5 myEIiE
PR BEREHLEE AN, 3 MR Al (1715 S.E.S PW 7E
HoAx R e - ¥IASKEHL(Student t #6556, P < 0.05,
&l 3(b)). MR RF 1 cm WA W FIEE 6 42 (B RUE
MAEHIE R IRE IR RS, B =
] RUEE RN R 28 80 I, BT AR i Fh 25 2R B D ik
PR AL, /INAE 6425 R RUEE b i Th g PR 2R
LR KT P SR A TP RN KA (] 3(b)).

25 100 400 625
Spatial scales (m?)

2500 10000

Bl 3 R 6 hm? HHARRZZMFERERE (D) BEHER G (0) (FRMEHARHER)E 6 MR RE LB
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AS SL EL CcO
T
1 @ | | [
1.0 | | X
| | 1
| | 1
- | I | * 1
0.5 - & ! [ o= s
- I b 4 I 'y I 3
x s = I I = | =z
< | I I
[ 1 1
00 F—————— —_——— = - - T —_——— - - - + - — - = = =
1 1 1
1 1 1
1 1 1
1 1 1
-0.5 — | | |
1 1 1
I I I I I [ I I
Low High Low High Low High Low High
AS SL EL CcoO
T
1.5 (b) 1 | I
1 1 1
1 1 - 1
- | | 1
1.0 & | ¥ | | 4
> & | = | = | -
a | - | 1
» 0.5 ! ! ! =
Y - - , = I f I
%) 1 | 1
1 | 1
00 —————— _—_——— = = - - = = = +—— = = = =
[ 1 1
1 1 1
1 1 1
-0.5 — | Small 1® Medium ® large | e All stems
1 1 1
| [ | | | [ | |
Low High Low High Low High Low High

Topographical gradients

I 6 hm? BEHUR 2R B R 5K F ()T etk 20 () (FE R IR E 4 MEE R F i a4
AS, BB, SL, Jiim; EL, #dk; CO, My B

2.3 BEAR RS BERDIGETEIR p 241

ARG KB MINBETEIR K S.E.S. Dpy 7E4 N EE Y
TESZEAE, VLI RS K E Maet R 8 7 6 1~ R
FEX RARBENL(E 4). R E MIGEMAR S.E.S. Do
B BE B, 5E ML, WEEIWN RS K
B IR R AE 25 RUEE /INRE 7 Tl 19 22 Ah #6 LL 35 481 7
T PL20m x 20 m RENSEEARETT, 4 N HIE R+
) PR IR B8 X 3R 48 kB ) Rtk A e i e O

KRG KT RIREMIR B R (R B K T
R I 7D B A S R

3 iie

3.1 hEEMEIRM ARG R E S

Y S REVEIRTE RS R B L8 Ai 2 R AR AT,
J 3 T ARG T 4 AL HE W ) i A7 B A 6 2R
R R et R B RERE E S,

RT3 TB) B 0 R R EE (3R ), BRI M 2

* 4

HEVE I R G T S5 AT B DI REMEIR &5 W A 25—

HEWLFEN 6 NERRERE LB RMEN T RN IERE (SE.S Dy, FHEAR AR )T BEMERAT #E 1L
14 B BE B (S.E.S. Dpyy FIMEFRHEIR)

B G AR IEAL T 3 BN B D REVEBRAT M AL 3 B0 B S

5mx5m 0.326 + 2.34 0.526 + 3.55
10mx10m 0.267 + 5.19 0.367 + 4.17
20m x 20 m 1.035+ 4.36 0.935+4.81
25mx25m 1.062 + 5.63 0.062 + 5.23
50 m x50 m 0.621 + 6.64 0.421 +5.90
100 m x 100 m 0.110+ 2.04 0.210 + 3.72
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F£5 FEELEM20mx20m RELZEZEET MM
RpEHRES=RES. FEEENFESBEEER

ST mEepme  TRROURE R
B MM B ZHME

atb+c 0.011 0.010

a+b 0.002 0.002

W b+c 0.006 0.005
a 0.002 0.002

c 0.008 0.007

atb+c 0.012 0.012

a+b 0.003 0.002

W 1] b+c 0.008 0.007
a 0.002 0.002

c 0.009 0.008

at+b+c 0.018 0.015

a+b 0.008 0.003

(5273 b+c 0.013 0.009
a 0.006 0.003

c 0.011 0.012

at+tb+c 0.015 0.012

a+b 0.006 0.005

]y i b+c 0.008 0.007
a 0.003 0.002

c 0.010 0.010

a) a+ b+ c FRFRIEE R FIAS W FE B MR, a+ b 3R
2z [ BE B AR AR 23, b + ¢ FORFREIHE MR Y, a SRR
FERIAE IR A 5 2 R B R R A4, ¢ R HERAS MR
AR J5 B A58 T S A R 43

o E X R AR R AR R T AR MR L 25T DhRE
RN EF AT e TR AL 8 KN RN ARG R B S
SR A, 8 KUFEERB R RAE KRB H 5 (E
3), Uk BH IR A 1L R b 1) T R R AR 1 b R R SE Y,
BEVE R G5 % BAR R B AN T RE M ARAR S — 3. Ak
REMEIR M R G & B 155 AL B k6 50 25 12 i 3
(P < 0.05), {HJE, IIEYFMNASE LB ESKE K
EHY/NT 1L, RELE G5 0T A0 IR ) #i A,
DA I 2 1L R b BV R B0 K B AR R A SR AN 8 4
— B, G A REVE T RE R R SR 3 ) S R AR
DK A R T T v

3.2 REEMEbR AR

8 5 A AN () 23 J) R R 3 ] A B i B
PO BT 2 I LS R AR S8 A DI RER IR 10 45 4
DI B ZREE S BEALRE IS A0 22 SRR 8. v P i A T
WL B R RE TS R G0 % T AT RE IR 00 2548 J& FEPLAY,

HAEK R E MR B ZHE S RENLE B
ZREMETOE R, BIEAREW], Al R 2k
e I AR [ A A b ) R G 6 R RE PR 45 A 7
TS REERIR R, DA K 428 HOE IR+ 3R 8 Ak
REHLE S5 M, HLEE SRRV R S8 7 Ml aetik
(4 B ZAENELE 5 AR N AR L REHL A i, X R4S 2R
e RIS A TS — 20 R, AR A4 IR SR
A A AR A LA 2k i R VA TP A A
JHRE L

WA RS LB MU rEREs & p 24
PSRBT RO, AR T 1 om B BT Y F,
TETA RO MM F#8R B R 58 % & Sl eIk
RAEIZEG, BEE R RSN, 2% A2 15 S B B p g il
ARG E M REVEAR G AR . A [ A2 2
B R 7 v A RURE R RUEE 35 R B R 48 % & A ) ik
PR IRIELE M. RGUA T MU RETEARZE 1 R W 3 b i
TR SR T AR ) B A A R o i Mantel 46
B, 7 ] BE B X B v 1 R 48 B I E RE AR A0 e fhe
F14 i R 1 R G AR T S R A R O R, [ I R R
TSI R R A T A B AL AN [ AR
I L B B R 04 2R 48 K 15 454 5 R A B 4 F 52
ZESAIRIPA, Je) s ) RUEE, B AR R AR G B,
RGLR B RGBS (K 3(a)). TEIREMEIR A
ARGELRERESHNHRT, ARRCENFRELT
SER SCRFREE W AP ASR A T, R 2 ] A4 AR A
F 3z a0 R RN RO B, R
ZTE XA PRSI A A2, S A HE R AR S EUR O
ARG B .

3.3 REEMEbryb R R

FE/NRUEE (5 m x 5m), HEEFR g 52 3R AIL
MR G R T MIRerIR a1 (K 3), HE hiEd
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Phylogenetic and functional alpha and beta diversity in mid-mountain
humid evergreen broad-leaved forest

YANG Jie!, LU MengMeng*?, CAO Min', LI Jie' & LIN LuXiang*

! Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Kunming 666303, China;
2University of Chinese Academy of Sciences, Beijing 100049, China

Understanding the mechanisms of community assembly is a key issue in the study of biodiversity. Phylogenetic and functional apha
and beta diversity can provide new insights into the relationships of stochastic and deterministic processes underpinning community
assembly. To reveal the mechanisms underlying community assembly of mid-mountain humid evergreen broad-leaved forest, we
studied a 6-ha forest dynamics plot in the Ailao Mountains of southwestern China. We used molecular phylogeny, eight functional
tree-species traits, topographic variation and spatial data to analyze the phylogenetic and functiona structure and beta diversity of the
tree assemblages. Non-random phylogenetic and functional structure was found in each tree size class across all spatial scales. As
spatial scales increased, we observed more extensive phylogenetic structure and greater clustering of functional traits. The turnover of
lineages and species functions between subplots was generally non-random. Compared with geographic distance, environmental
distance better explained the observed variation in phylogenetic and functional turnover. Our results revea that environment is the
most important factor influencing species filtering in mid-mountain humid evergreen broad-leaved forest.

phylogenetic structure, functional structure, phylogenetic beta diversity, functional beta diversity, mechanisms of community
assembly
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