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Abstract

Habitat fragmentation is considered to be a major driver of biodiversity loss due to the patch
size/edge effect and isolation. However, many studies of fragmentation contradict this in that
diversity and species composition do not change after fragmentation. This may be because they
ignore the importance of the original environmental conditions among patches. We did a
systematic review on 525 previous papers published in ecological journals and found that
fragmentation studies were biased by geographical region, biological groups and habitats studied,
e.g. more studies were conducted in Europe and America with homogeneous habitats. These
biases will limit the generality of fragmentation theories considering the fact that most forest
fragments are likely to be located in severe environmental conditions as reported by some studies,
and have vital importance for the species distribution patterns. Based on this, we established a set
of 50 plots in forest fragments around Menglun town, Yunnan with the help of GIS and conducted
a vegetation survey with a collection of five functional traits for the tree species investigated.
Hence, we considered species composition, traits composition and species/ functional diversity
across the fragments and underlying resource gradients. We found that:

1. Forest at lower elevation, on flat and south-facing aspects was more likely to be
converted into agricultural lands. Incidentally, it was also the forest with highest tree
species richness and different species composition.

2. Environmental factors are more important in determining the species richness and
species composition of trees in forest fragments than fragmentation properties such as
fragment size and edge effects. For example, more species were found in the valley and
non-limestone areas while limestone forest has a unique species composition.

3. Consistently, further analysis on functional traits showed that original environmental
conditions are the main drivers of the spatial distribution patterns of traits composition
and functional diversity indices, rather than fragmentation effect. Among the
environmental variables, limestone or not, topography are the top predictors.

4. Specifically, limestone forest has a lower species richness and functional diversity

compared to non-limestone forests, dominated by species with drought tolerant traits



such as high wood density/seed mass, its functional diversity indices are very sensitive to
species loss, underscoring the need to protect these areas.

5. And what about topographic effects? With another dataset from a 20 ha permanent plot
in primary tropical rainforest, we found that topography shapes patterns of the trait
composition and functional diversity at the community level, e.g. habitats located in the
valley always have bigger community weighted value of leaf area and height, higher
functional evenness and divergence, indicating the efficiency of resources usage in these
areas and higher similarity limitation in these areas. Therefore, this study provides new
insights in the explanation of community assembly mechanisms in this forest.

6. Our study highlights the importance of the original environmental conditions in shaping
the community structure and functional diversity in fragmented regions, and underscores
the non-random distribution of forest fragments has substantial negative impact on
tropical tree diversity. We conclude that the preservation of forest areas across the entire
environmental gradient should be a central objective for conservation efforts during the

initial stages of land use change.

Key words: Habitat fragmentation, biodiversity, functional diversity, functional traits,

non-random, topography, limestone forest, species composition, Xishuangbanna
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B—E: ERFBAH R RES

L 1S Bk X BB oA XAk

BT NREE I, J5 Bk B EL DA BRI L, M 1850 FIFHRZ 28
AT VAR AR S F AR AR A5, DT 32 3501 T O AR AR T AR RS« ARARIRIR PR DA R ™ B
RS Bk (Harris 1984). BRI, 1M A56 lr BU R AR IR Rl 204 B 3 30 5 R e 2
SR L o AR B 0 S LR S AR Hh A A B8 60,455 A 58 26 R M RBE B B /) 1 A 45 ) o
Feo EHEFEPIEETy, RIS AR 0 B AN BE /NI BR () 538 73 47 #% JR) (Jamoneau, Chabrerie et
al. 2012). ERAS T BALHI R BELZR 2R, A4 E RIS B BULA A & B Fr Bt «
H ARG 818 B v B AR AN 5 3l HEVEIE B BARJCR S T AN g O B Beik 77 3G
F B Ol [ FE (Plantation)  JF B 5t (Pasture) DL AES 2 HR#E47 1 /R4K (Clear-cut)
BRI E . (Urbanization) AM . #rsEhkit (Timber/firewood). HIF A AiEsh¥I#E— 40
Jal, et G Py E AR R BO I R RO A BRAR A Y B T SR — (Sodhi, Koh et al.
2004, Gibbs, Ruesch et al. 2010).

B BT T 5, ASHERBLEE T MacArthur A1 Wilson 28 ¥ KR 515318 (Island
Biogeography Theory) (MacArthur and Wilson 1963, MacArthur 1967). iX—¥i§ &0 & U51H
FRBEK, 4EFR MDA ZZ , DRI MA@ 1 SLOSS(Simple large or several small) ] SRR AE T 1K .
SR, X — PR TR B Y BT, Iserh r Bk i fe 2 — N ERENLI I iR . 72 X I8K
S b, RORFINE ZR AR A B ) T A4 . BARIER I H X (Winter, Bell et al. 1987), 1fi
FENE By i 1X 90% HOME AR AR A A AR R () A% 50 TR 24 1 [X (Laurance,
Cochrane et al. 2001). 7EAERNFE I, LA TN IR FE AR FIVRAS MR 2 5 52 BN 280G
ENFEMR X IR, 29 50%MARMME Bk, TALTTE AR 4%, BT RARY) 25%(Wade,
Riitters et al. 2003), X FEKEF AR X AT SR, —TLEA SCHREHRE (1 SR i
FAH, A Bt S AR5 2 AR I R 5 AR B R B B DA 5, X SR B i M X B 5 2
5 FF 1 540 (Mantyka-Pringle, Martin et al. 2012). 11 H: 7 & ™ B A X 72— & 25 g B X,
BRI TR L DY 732 = 1) AT PRTE 2100 F#0K 2k 23 (Sodhi, Koh et al. 2004). [fii7E 1980 4F]
2000 4F, S5%FFIHTAOFH ok R UK, 28%3K 32 TR I ARK, R AR AR
LR A 32 B F b (1) R IR (Gibbs, Ruesch et al. 2010). SRTM, J&F X Bt 7t DX 5 171 11

W FARD, (RIS AR 5 v BE A ER IR AN BRIE A T8 2 HulX (Laurance 2008).
1




1. 2 A8 Fr B AR S AR MR R R

1.2. 1 A3 F BACKH I 2 REEE BRI

FESE R B R MATR I A R . B RS RS DR B R R —, Hoh,
X T AR 2 AR R S e B L 7 B T S SR I (Fahrig 2003). VFZHEFRW], A4
AT A BT B R A —FE . I WA ZE (Funk, Greene et al. 2005). %535(Sigel,
Robinson et al. 2010, Newmark and Stanley 2011). & HEZh#I(Hovel and Lipcius 2001,
Andresen 2003). Wi FL2040 1)) Fh 2 FF PR #5221 )™ 5 E P (Struebig, Kingston et al. 2011,
Gibson, Lynam et al. 2013). JLHZ T2 A 2584 (Chiarello 1999) & 4T %% (Cunningham
and Moritz 1998). TS MR R 8225 358 1 BAR A5 SR M, JEHOR AR AR A 2 A 2R
A8 M1 £ #EVE T B#(Laurance, Nascimento et al. 2006), B 43 5¢7E ()& BEA RIS IR KAH B2
B AN, B AR E IRE N B# (Benitez-Malvido, Garcia-Guzman et al. 1999, Laurance,
Perez-Salicrup et al. 2001, Baldwin and Bradfield 2007, Hundera, Aerts et al. 2013).
1. 2.2 A3 BT AN RS REME R BRI R

A8 T BRI B 2 REPE RS2 2 AN Z T, AMUARBLEY) AR Lo fEIE RDKF
b, AR B S SEEER (gene flow) HIURTEN,  BPAFE 2 X XU AL AR H AR R 2
JE(Jump and Penuelas 2006), ELSRA (K147 18 % % B MR 22 F4(%(Wei and Jiang 2012), {H2
KL B Rh 4% 22 REIE #8042 S M (Vranckx, Jacquemyn et al. 2012, Aavik, Holderegger et al.
2013). AEE A Bkt R ERe ERIRELL, PR B EEAAH AL (Abadie, Machon et al. 2011).
X [R INEASHIEV& () )Rl ARALA R R A AR A, B e BOANERAR R S EE 2R A3 m, 3 8] 0 AH
LEERG N, 320 530 B Z B T B (Jamoneau, Chabrerie et al. 2012, Arroyo-Rodriguez, Ros et
al. 2013). fEik RAKH (Phylogenetic) /KF I, {RZWFFLRHBEE A EEIIFFL, & RK
H £ FEME G 2 P& % (Santos, Arroyo-Rodriguez et al. 2010). {H & 1T 7 52 S50 A1 24 M PR 185 4%
R =5, WA RRWUEAESEZERF BRUKRARERLERSIEREKE 2 M
(Arroyo-Rodriguez, Cavender-Bares et al. 2012). R 194 2522 FANR B AEY) 2 FEHE AN
SR R A ZRErE, PRREEERCHE, SR, FEThREZ PRI/ b, BEE DR AR
FIXEIN, WEELBN . SRR 0 T RE 2 AR BE A 5 PR I (Flynn, Gogol-Prokurat et al.
2009). TERE b, SR B o m AL Y B 2K P Rl 2= 18] o0 A, B AR 858 v B Ak &5
LRI NS RELEBA TR T A o0 A e et R AR AL s B0 2R B 1R 4 1 45 B (Reino,

Beja et al. 2013).



1. 2.3 A3 BALKT B S5 IR

A8 B AR B S B R S A E SRR SR . MHET S, B R BER
£ JtHE il (Aguirre and Dirzo 2008), [P G FE AL 3R 32 2R PR, BE T AE ) 2% A4
R BEAEYIE B FE T B (Knapp, Goedde et al. 2001, Rusterholz and Baur 2010). F4- i Al fh
TREWRAAR M KM EE S T, DRl A5 R A1 e vh ) T 5 BE 2 AN T
JRAF S A ) K& 4E K (de Melo, Dirzo et al. 2006, Costa, Melo et al. 2012). Jy Befbid FEth £
AP TALRR AR, WA S Ph B — T TER B, AEIESE AR S5 RATR AR 100% 18 SR 17 7]
i, HRLE R BUL#R M HE 34% (Herrerias-Diego, Quesada et al. 2008). [AlR F Befbid 2>
FEREYI MY Z 18] Kk R EAL, WA A L BE AR ) - 1% 6 () 5% & 1 1B (Rodriguez-Cabal,
Aizen et al. 2007). BT & & m) TIEEEE A E 2 EFRKNAM T, BB BULSFEREY
TR KA 2 ELAERE M KA TR R RED BONTRE Y% B8 37 (Cramer, Mesquita et al. 2007), il
ANFRFREINOT B B AR S BRI . SRRy, F BUb 3 30 & K4 T2 50 4))
T 58T AE J1(Terborgh, Nunez-Iturri et al. 2008), f#if340 71 STk, FERam TNl JcE
Y% (Santo-Silva, Almeida et al. 2013), 1% F& £ AR BOAZ 40 TH BA S AT
(Benitez-Malvido and Martinez-Ramos 2003). 1% 4= 25 i F2 (1) 00038 2 S BURETE 45 40 R AL TR izt
A4, andoBeRt KB A, REEEME T ARE, 1B ¥R B AT & i (Laurance,
Nascimento et al. 2006, Laurance, Nascimento et al. 2006). 5 /™ B )2, A48 Fr Bkt f
S E BRI, a0 B RO 2ot R AR IR R I R OR A G, NI ST R
SR IET RN (Briant, Gond et al. 2010), X— IR 1EHH M A -H 5 v W (Laurance,
Delamonica et al. 2000). XYM &, TEKIAEE FFRMENPA KT . 5RM 71
YI2RAeh,  KIUN FL Bl s A 58 P Btk SE DN BURBOT Tl 78 Fr BoAb A2 5 rh K 46 1 & [ (Chiarello
1999, Layman, Quattrochi et al. 2007). H1 T TRZ Al &35 (071 % FEG i R SRR, $E
10 % 100 1% 75 T BT 3 SE #R A (Terborgh, Lopez et al. 2001). SILEN;, & RS2 1AK%
R T TR, WEY- R A & 1E 8 425 P4 (Valladares, Cagnolo et al. 2012), F 3§
R &) AE 4 (Komonen, Penttila et al. 2000), X485t fe 530w & Y0 6E 10 4D &Pk /b,
BE—DALARAT TR A, T AnmE 5 SESE AR OR, HET S BUER RS B(Terborgh, Lopez et
al. 2001). HHEAT L, A5 H BeAbx AR M) i ia o 3 2 O B R .
1. 2. 4 A= 355 Fy BRAGO FREVA S R F I i 500 B

BRAFTHIBEFREN, 10 AWLACT B/ Be A AR NI LB ) 5 4R 2 sk T4

T, RIMEAE 10 ABUE] 50 AWM BOA thAE 25 )5 i Tk 4e,  thtkm] WLy Bolxt
3



AR T BORI SN2 D Y, L S0 1 2 B B BE ) (Gibson, Lynam et al. 2013). #R7, XfE
VIR, A BN B S RAA RIS I 5 1, L HE HEEA 2 SR T E
JE R —WHEZ VD JENLHIWE TR B S b )RR 22 B AN 70 S Fi A BESR OIS B 2 A
JH(Helm, Hanski et al. 2006), X7 LB “ PP KL 55 " ARz Hb L P Fh L
Rt AR R GUIE W BB AT, FERER ThRE N [ o 75 38 [ B JBT e - M i — Tt 73R
FRYIFRLH RN 55 FEFT IR EDIRIUAH S (Rogers, Rooney et al. 2009), 1737 2 b i AR )
KRAKEDIYIFNLE R 22 I % 78 e 5 W1 A 1R A (Laurance, Nascimento et al. 2006), H544)
FhZ BRI R R AR B R . TR, 56T BOALXE ARAR LI (R TR R 2548, T IIR 528
AT D6 I AR BRI b 22 R 43 AT b R 1 J BRI 528 (Lindborg and Eriksson 2004).

L. 3 A8 i BAL R B 2 R MR PR R T AL

AR B R A = T N e B A AR R S B BB A RS T (Patch size

effect). B ATIAZ RS (Increased edge effect) AN (Isolation effect)(Fahrig 2003).

| Increased edge effect

Habitat loss Increased patch isolation

1 RS R B R S = A R
Figl-1. The process of habitat fragmentation and its three major effect.

1. 3. 1 =B BRI Wi 2 R S

AN FITYERR AR DR ) T LR BB S B . WINFETR RGP A
BRI, HASC R T, (& U T2 b Tt o 1 BB 52 2 50K JEH R AE R 1L 3% (Seed
dispersal). #¢#} (Pollination). Hifr (Herbivore) Z&AF S MIHUA R . T A BmRAs
/N, DTG 3 350CRT R FH 9 S5k, AR UG AR A 2B, FTRe GNP A Bk, i B
JURAASE 82, SR R R S R A P 1 2% (Matthews, Dickman et al. 1999, Deng and
Zheng 2004, Smith, Fahrig et al. 2011). SEE 561 T RIS EHESN Y, WBEHE LS BES A RN
NP Fh £ REEBE 2 /1N (Gibb and Hochuli 2002). 11 S IBIF 9t 45 S 2 58 1 3367
WEFUREHL, NNt 7 2 AN RAESE RN AR B B TR WA R B R /N3 T4k OR
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AHAR A ZRENE. WIRh AL DIRESEHERA S 50 (Laurance, Perez-Salicrup et al.
2001, Laurance, Lovejoy et al. 2002, Laurance, Nascimento et al. 2006). X S8 5 FRE 4772 M
T &I SR, FET SRR FUEIRAR, RN 50 K2 150 K, &7 T HAh
)7 RAHAF 4. I Ockinger [IBFFERM, AE8EH BONKHREYIICREN, 1M S0 =
H M (Ockinger, Lindborg et al. 2012), 1X 3% BHTEAN [6] P58 26440 1] BE XS 1 15 AR 358 1 B AL sz 1)
B R TR o
1. 3. 2 A3 Jy BUASG SR W0 S A M R RS 1

A 85 B T B I G RS T BT 22 BRI T R AR L B A RS ) AR B B
B S RN ER TR BTSN, ARG B g N, dE S o, S BRI & 3 TR,
SRV Z I YA AN E BITAE TS, TS B 20 W pRs 4 g H A2 55 (Saunders, Hobbs et al.
1991) WIARAR A BUG 2 S5, WRGEE 2 B A R4 R @ BFFT D BTk i K& 48T (Briant, Gond
etal. 2010), 7EIVShadbHAHT AR, AR VR i) 5 B2 A 2130 S B8 s i i 3 o, i
BRI (10 KF] 30 KD B E EEEIE T BE(Malcolm 1994). I TSR0 T E P34k
AR, BRERAEMRG IR IR TR KSR R R R R AE T, A
KPR T BEVEIR I 2 5 (Asner and Martin 2012) 175235, A DA K HAERS . SR, DA
o], BRI SN HE LSS 1) R F A2 1R B S5 1Y) (Matthews, Dickman et al. 1999, Deng and
Gao 2005, Reino, Beja et al. 2009, Banks-Leite, Ewers et al. 2010), X} HAhEEEHI AR &
(Pasitschniak-Arts, Clark et al. 1998, Pasinelli, Mayer et al. 2008), X 54 %5 1 7] KBS 4
X(Garcia, Zamora et al. 2010). LAE#I A, LGRS AN FE4) 2 REPE A §U4E FI (Malcolm
1994), 7] Slik SELEEEE MBI TR, KRG, UGB 2 AL R HIRA
PR PRI 45k 55 520 (Slik, van Beek et al. 2011), X 7] §g5 4 HURE Y5 A R & 45 R 1 (Mast fruiting)
AR FEFARRIARM S, BOX/NK G AT MEsh ) 2 FEA Z AR S, (H2 A U%
ROBE, s ok VS dh b X 5% T BOAR AT T A5 21 1 5% T 30 SRR I BE AR 75 EEE E N A
(Kotze and Samways 2001, Lawes, Lamb et al. 2005). Xt 5o H B G0N /& 53015
SN o
1. 3. 3 A=35% Jr BRI SLAZ BE M0 25 R M S A 4L FR FRT S

A 35 P BOKE R AIRSL A T 5 1 2 B HL =5 22 (¥ (Fahrig 2003). —TiZ5-& 4 BRORY X B
FRH, AELRIP XA I 2RI IR AN EE LR 3P X A1 %7 (Seiferling, Proulx et al. 2012). K37
PR, FEEEE AR, SENIT gD, BRI AR YR BRI 1 2 PR A
(Struebig, Kingston et al. 2011), 171 /)N 40 L 504 R W0 21 s = 2 o 5 ALt e e 12 )73 S Ay
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BR/N(Vieira, Olifiers et al. 2009). F&BS IR, 7 A= ARSI BARA , - PRI T RE 125 s 52t 2 T
TP K L ¥ — A~ EE R T (Gonzalez 2000), T EARILAE I K 2 FEMEAKT o

25 BRI AT AN, AR BO IS B T B R O TR A S R HIIAELA
e, BE—BAE T BEE SR AN Th g, A MU T VIE I P 558 57 o P 4y e VR 4 A N Th R R
BREEMWEM, ERTH T B SIS B 24 SF AN R RN A (R PR 58 22 5t o

1. 4 AT TR R

A 55 B BAR W T Y5 T BT 55 057 18 (MacArthur and Wilson 1963, MacArthur 1967), 4
I 32 B R U5 A Y B S R AR IR R B “ RIS RON . 1979 4, BEE AR I b
AT T AT AR AT, I R R R RS RN, NIRRT AT 1.
10, 100 AWM B, JERECH <7 Bk SAEMZ AR, BT IbkE T RER
A CE (B 2010 FHKRFK 558 ) M7A THZEA ML, Hh gL 5
William Laruance 5. HTA455 v BRI EL RS L, W2 B WAHGE T e 1 AURIHT 7T
G U BRI A AR B A B X IR R T Gatun 3. ZN LY Guri #(Terborgh 1974,
Terborgh, Lopez et al. 2001), 3 [ ] Kansas K5 H1SE4G [X (Holt, Debinski et al. 1995), 1]
K22l Befl B H (Debinski and Holt 2000), K FE AR AL ER IR 56 T Fr B BURL% B s
Wi f) Wog-Wog T H (Margules 1992), FgdE. Hit:. fEESETAE X, EWREEHE T
TVFZATSE, JFIAS T8 R0 Fe A SRR T8 BRI AR e - 2 ) AR A4 SR 1) 18] 7 (Debinski
and Holt 2000).

o G T R B AR TR A D, B AR SR I IX, T LI AR Fr B ) 23 A R SRR
2P X R AR 23 A5 (Hu, Liu et al. 2008, Li, Mao et al. 2013). RN, AE85 A BAL G A9 % ke
FRISZ IR BT 7E BB A0/, (ER AR RA KB I a3 . B )\ H4EAG, PRIEE AR
S SRR A LR 1 85 085 5057 5 3T B 2 REVE RGP EAT T AL, SRR AR
P RRHR R A T 284k (Zhu, Xu et al. 2004), [ B Ak A BI04 33040 5.4 5018 205 (B 3R,
RFF etal. 2001). JEAER, ZIRKHVSEVF 2 RABCN BIG, BONIE T BULHE FC I 2R A
A5 (Wu, Huang et al. 2003), 5L, Wi Rior oG T 1 Biboo T 925, Y. 3
SV R IR B T B 1 R (Hu, Feeley et al. 2011, Yu, Hu et al. 2012, Ding, Feeley et al.
2013). (HRRTRHIAEZS RGMATTUED, AT TGN P’ AR X e Tl 2R 58 v Befk
5, 20 (I 7T (Chang, Quan et al. 2013), ¥ T/, HuT-H RSP0 70T TAEA 51 2013 4
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FEHTL vy B LR DY )V (X 3 AL 1 A FURRMO R B B 2 FEPERGIITH L 25 2R i gt —
Aortir. P, FRET XS A5 i BUL IR FUA 2 (H AR R A

L. 5 BRI 2

i LR, AMERIL, AR BARH SIS RIS B R R . X5 DUERT IR
i VR EHE BV R R W B SBURZ YR K4, (B2 54— 2y imy
DLk as, JCHE LS B AR A Y (Laurance, Nascimento et al. 2006, Tabarelli,
Peres et al. 2012), BIFTiHA “/DEAEE, ZHEIKHEENX". BT, EREIF SR
—HURR A B RE BRI AN, SR BRI R R M, A
Fo ORI )2 B L R R, AR P Bt BE SR AR AR SRR A T R A RS o FE T AR E
K gl BT Wb - TR il 2R HE T AR K L R B R RRAIA T MK A S, DR R
—H A R BN A, IR - BB TR R OK & (Hanski, Zurita et al. 2013, Rybicki
and Hanski 2013). $i5Z b, AN, RZWFFEY], FrBALR — D ARRENLEE R, B
BRAE AR BOR 2 0 A e & B BOR . B3R FR CAR T AR I X, X2
T B I AR D B R R R B (Laurance 2008). YF0 2 BEMERIER . HUE. 3B A%
S HRAEAE 5 A0 5% 1k (Bhattarai and Vetaas 2003, Costa, Magnusson et al. 2005, Baldeck, Harms et
al. 2013), WIBEAEWER TR AN ZREVESERIIN S B, R, 7EH0 5y BUR RS Z B, [X 43
Jv BSOS RN IR R 2R IR A RIS, A2 24 H A= 858 v BAG B AR V3 PR 2 5 T s Br
WEERIEY Z R EEN L —.

1.6 304

BEF A RS BALHE U RIAS AL, FFARAE PUXUR A X AR IR G O, AW FCHEH AR
R
D DMEBFAFAE AT 1, RIAERFIR AR AR RE . BRI b, 17 S - 1 2 5
A BULEARHE TR, RHHESWIANE T E MR 218 .
HAERIR: 525 FAE SR BB SO R I SC =
WHFCNEE: WEFCITIE USRI 2 A E A

2) AB B AN ARRELAIE R, LSRN B OB, SRR A XK 2 A
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3)

4)

5)

P PSRRI, XL X TS A YA AR . AR R B R
FE EfReit 2 REE . MR AR s BB RR 2 R R, A BN AT REAE AR/ o
etk B B X AR B 2 8

WETENR: BRARFT B AR TR Al AR DL, IS DR A B AR R REx AR 2 AR 1 S b
RSN AR

SYIRZ AR T DD REMIRAIA AU 5, DRI 40 5 PR 2 A T RE XS AR
Fi BORET B PEIR AL RN D e 22 A 1 b A BOA OB A T BE K

HHE IR L ash S X AR BOR E 80 KR R

RN AR Be R Z BEVEIR 0 AR OL S T RE 2 AEPE AR DL, S FL IR A 5o

W AR AESIRFAYE, T A K R R AL DUREVEIRGL A 2 ek, R AR
P E

BRI R S B X AR BOl B8R SR IR A .

WEFC AR AR BN AR D RETER 0 AR DL S DI RE 2 FEVE AR DL, S LIRS A,
REED R AEB A RN 2 FEVE 5 D REZ FETEII R &

PRUT HUTE PR A AT 22 45 P AE 23 18] B 341 AR A

B ARYE: FMEE 20 20 BURHKE H i 2 50405

WHFLNZE: i 20 2 BUKEERL RS 20%20 SKFETT N IR ThREZ FEE M AR
DRI S HIERT 2 R &

L7 AR X

I ARG AT TT I N B 2R GE M T REAFAE KD 1AL, 3k — D4R AR B B B T

FIREZRANTT [, AR IR 7R B0t — 2B It I8 X 70 AR 50 BO M e P B %2
FENE CELEYIR Z AR THREZ RV AOREN, BB A B S0 Bob i e sl i A A2
JEH AR FEA A PR AR RIS — 5 255 FE A2 15 A [R5 P P AT LAt AT ST A A 1
FERSLARY X RO Stk EAR B Bt I, R ARG B LB 145 &



FE. BB BT I BRI ST T

2.1 BHRER

A8 P BRI FEAEAE 2 BUORAH B AN op (14518 (Debinski and Holt 2000), XAEAER
IR 5 1 %) 14 R0 BT FC A= D2 T R (1) o i g FEARAR 7 BRI B T (O A 2 45 SR A — 5
B I A S (30 2305 (Lawes, Lamb et al. 2005) PRI AEFR I Fo s SCIF, .2 tHBUM S 1)
SR W BUEARMOR U E AN 2 — LB 705 R AR AT AR, T & A A 2 et
B IR T TP BUE AR AR (Gibson, Lee et al. 2011), 1 55— LE 05 Hi - BOL AR AT BE &
A = Z FEE RN YE R H R IR YR (Mo, Zhu et al. 2011). X L5+ AR IE AT g & 2 T
RS2 b, TR NS TP BN B IR bR o i DR A7 A R AR I FR BT 5 1, DRI T b 4 RPA
i EY 2 FEYE(Melo, Arroyo-Rodriguez et al. 2013). A4k, “/bEALiEE, LHIEIKE R
B FZ 4716 (Tabarelli, Peres et al. 2012). [Hith, A=5E A BT 78 A iR 2 MK (K B2 i B 7
HH R 25 10 R0 S A A o

FHg b, XM TR R AR WL 2R SR SR AT R i A 5 3k
%4l (BAD: Best Available Data), [T HANGE7E B AR T L BRI, andRBEHL
PRI I S 25 7T e 2 M A A S B UG (Hortal, Jimenez-Valverde et al. 2008). ¥
LR MW FRIA TR R X BRIEK TR, KGR X RS 1)
G N T Ho Al 3 [X (Martin, Blossey et al. 2012), TN X 545 HoAriktE:, & %3k
RS . EX NRBUE L SRR, T5%M AV 2 FEPEF R A FESE M . B,
TIEAE SRR SR IE M 4R 4> (Trimble and van Aarde 2012). MR B, RBHEFR M
] T s v B BSOS BURR IR 280, Qe 28, XTI S, WG R B A — S8R A5 )
Yk %, JEH &K B R R S 1) (Heinken and Weber 2013), #RTMIX L8 E YA REIRE
HA AN A AR 5 SR 55 1 oAt 2R3 (Ram and Umapathy 2013), [K]1fi 2R 8¢ (VP4 L AT A0 50 3Rk
— B EIEHE T AR A R AR A L

BT BN A AL S5 SCIRIR 2, R K2 B b THp e 281, IRUT SN At
A= 455 Fr BUR I ONE » 10 R K2 (Arroyo-Rodriguez, Cuesta-del Moral et al. 2013). i3 (Nichols,
Larsen et al. 2007). 535 F1I# F,.2(Stephens, Koons et al. 2004, Nichols, Larsen et al. 2007) %
#§2%(Cushman 2006). #4258, (Heinken and Weber 2013)%%, {HZ45 & 2N KBEIF % B L1

S5t 22 T HEAT 0T O 72182 (Debinski and Holt 2000, Fahrig 2003), X Leiff 77 £ BT DUE
9



W TR AR 58y BULE R AN 2B M 2 REPE RO, B 1 BFTEA B 2 A AE 4P . PR T
ASCHRERNIX 1, X DER AT R G PEAG, DLsEIRE 2D 52 8 A5 BULHT S A=)
2 PR 008 B FL 2R A AR o

22 B FIE

YR A RTRT I IR L, BRATTRE MR R — RICERAT T A, AT
VARG, IR BRI B ST R AT REAETE R BRI AN AR, AT SE BRI A 90 A B 1 Bt ok
JE . BATF 2012 4 7 H 31 H%F Web of Sciences ¥4 2T T E, 78 8 MEAES
ARG (X )\ E DB Biological Conservation, Biotropica, Ecography, Ecology, Ecology
Letters, Journal of Ecology, Oecologia, Oikos)) BAEZAx@r H I “ A B Ak (fragmentation)” 5%
“fragment” 1305 DAL 2R IRVE LAIARBE A B DRI SCRE B, 2 SR T AR AR A
SOy BA AN ORI SO I PR )y B0 ) . B qRATIA B 525 RAHSC ¥ S8 A
SCHRSREUE 5T TR T 1) DX B RN 2 A5 8., 0 SOrh U X34, FRATTHR 4 b X 42 7
Google earth SKRHJUEWF MM NLE . D5 SCREBIY R R REEN T, womi A T — MR
TERNEHR, BARERCENEG —NEAEER . RN 525 3 mhika T 429 MR
o [RIEE, AT R S AR HA TR G, BAGIR A o« B TR AL o HhriiE i %,
AR SR SCHE PR IR A A2 4 K1 T vk

23 MAER

M 2-1 ATRAE H, DAL RO TE EZAR e, SE, SRR AE X, 17 S AT
AR TTED, Hrh oK 2 O TR KR M DX T o T P S0 e 22 1 A T B 1 I S o By
R PRSI 0 S DX R AR AR B, SRR TR AR R BUR I AE 3l I H - (The Biological
Dynamics of Forest Fragments Project, short for BDFFP). AW 7T R LA 41 5 SCHkK H b kE
e CARIETRILE 2.5°, U4 60.0°), R A NLERGH AT AL —BUEATH T 7T SLOSS
UM X PSR — AN KRGS XA R, B T4 1 AL 10 AL 100
AT B BT i B BB S8 45 3012 A AT 4Bk BB FU b o 038
Fr BACHIBT FERA fBF PR (Biased) o K2 R FUAR Ho 78 BRI Y AR MR S P FRHT FT AR
TERRIN M X VP 2B FOAE AR TR R M I S A S R A (R 2-1). (HR BRI
FEAEF = KA AR X sk, AR b o TITESR B BAL RIS R, Rolk 55K
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FrEAR BB R H, HIRERE BP0V RHER . AONBRsEE. BARRES TR Bt (i
WL MRS, WML S EH (BEEE), BRIk 4, W25 TRl A NI
FERF Bodb A3 (3 2-2),

2-1. A3 A B k7 X4 0 A

Fig. 2-1 The distribution patterns of the studied areas.
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K 2-2. JERAESE FBALI R . Hodr R B E DR AL (Agriculture) . T4 (Pasture) %%

Fig. 2-2 The reasons why fragmented, mainly caused by agricultural land use change and pasture.

AHEFE ORI BTN SR AEYI(179) 52K (1260, WHFALIIYI(89). THMEIILILE
Rk (87) % (KBl 2-3). XRMIRXVIKE BRI —K, WREEHZ v BALE
Wi (R SEAE o T TSP SC R SR L ARV FUR) 2 1%, RIS 91 P9 m] Be s AR 85 A BLAk
B SC S U, PRS2 B 22 (1) 507 . RIS, IX ORI 1) 25 SR 3R B AS (R A0 AR 58 1 BU I Je
PLREA—FER] o AT T IX A, IR 20T 4 ARSI R S, B 1 v Bedk
ARMRE AT (3R 2-4). Wb el i, ORI MG B 285 F, ik I EECN
FLZHIA 138 Fln BDFFP, XUeHh XA ET- 14z, MR IIEEIR. XRY, REHET

Ji BARHIE TR 45 R 20 1 A58 57 P 0 B A, LBt 7 ISR B R B A 58 20 A 7 7t Jo 1R
11



i BEIRAE X
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2-3. PEB R BAGTR I I 2
Fig. 2-3 The major studied biological groups.

Flat Heterogeneous Hiily Not mentioned Slope Steep

Bl 2-4. AE5E B it 5 XS s T R AR
Fig. 2-4 The topographical conditions of the studied regions.

200
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2.4 g

BORHBIE, B B ES KRGS E] TIRARIRTTT, X TIgiEE s v Bt
BIREIAA T BONIRZI BRAR o SR T BRATTTHANHE A I, TR S 05 2 Ut A B0 B A =) PR A,
AN RS0 A 85 B 1 B B BT A —FE ) [ R (Debinski and Holt 2000). 41538252
PR SLBEE S PR, T 5 PRI AR S 0% (Garcia, Zamora et al. 2010), fRAFREE b
72 R A AR P B AR S MR 5 o0 AR B B B i 1 AN [R) )25 1T AR B A ) 45 R (Kolb and
Diekmann 2005). K 5155 B Fr BT FUERAE T 8B AT, 20208 T — A R 3.
BT R e AR, BRITAL IR (Matrix) AR FEBTN, TRXAEESR
Wi 25 4) 73 AT I #% JR) (Laurance 2008). [T, 45 & S22 R AUT UL RGOV EE, § )
WX AR RGERM, EAR 7 BAL B 8 5T, A5 B Ee N A
AR RS 20 3 TR E AR . HATI S, BT DMESF TR AT, AT B AR 0 I R
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* 2-1 WX R

TGt

Table 2-1. The vegetation types among studied sites.

Vegetation type Number of studies
Afromontane forest 2
Atlantic forest 15
Boreal forest 13
Cloud forest 9
Coniferous forest 30
Deciduous forest 75
Dry forest 5
Eucalyptus forest 27
Evergreen forest 6
Grassland 69
Heathland 7
Mixed forest 26
Others 43
Rainforest 115
Savanna 4
Semi deciduous forest 10
Shurb 13
Temperate forest 6
Tropical dry forest 7
Woodland 11

2.4.1 T 50T ITHh B i 4

KHFFERIN, KT A BRI 50 R BRAERRHAISE I, TS AN AR D XA TR AR B =,
FEI A 25 S T A0 2% 3 0 47 P4 (Martin, Blossey et al. 2012), JGH X F- A 80 1 1 50
M5, X PG5 H (K5 W & (Trimble and van Aarde 2012). R ARAICH A KR,
SRR 7 MU X R, AT ARSE (R 2-1), REBCAI IZHF R BEAL, JOH R R
AESEHIX, Semeth AR 35 BRI OB IX R 7 P8 o RIT, — T0LRE T 1319 JRi SRR SR 9,
AR B R0 B A A A 1 g v R B AH SG B 1) (Maantyka-Pringle, Martin et al. 2013),
X RIS BAL IR R ZA 37 I RS B A 4 9T, SR . B 525 RE 7 SOk
AR AR, KT RIS R R 2 CRH 115 5D, R FAK
XA BAG I USRI E 50 AR Ba k. AR K2 AL VEHX (L BDFFP 3D,
AEPHANZR B AT (R GE B /D W, 7E 1980 4EF1] 2000 “FEHI1A], 55% )4V b /2 AR R
FRBRAR AR R [1(Gibbs, Ruesch et al. 2010). 2% #5 7 H X 2 9 Fr BEAK i 297 S X 2.
—, AFERRMOR AL ZAE Py b X Ay HLT AR — ELAE RS IN(Sodhi, Posa et al. 2010), FH T
WIEIE (Hevea brasiliensis) FWHikE (Elaeis guineensis)~ WIMEZE IR SIHE, R Z 19 4%
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R R AR R, e BOGRE BRI, AR ARG B8 5 e X o AR 455 0 b
DCRFIR IR AR 25 A LUK 8 A2 0 2 RETE RORF IR TS 5%, AHORHITF 2 5 A9 2t — DI e i L
—IUET ZAE R BACIIE AR, B SRR, Fr BUGTE L8 (Rudel and Roper
1997), IX—Ea%A 43 L0 AE A BRKE BT 72 45 SR 104 i

M R —HPF R e ) J6r DR S 5 L = AR 2 R B UGG S o B R, A i
(I F SCRE,  DUTSE L JE A, T 3 b 0 380 Mz i [X D) AR T RE R K (R
R X VFAMIESS) (Martin, Blossey et al. 2012). AMARX —# R, THRFENE . HFRHL
UL Rt B S5 3L R 85 75, JUHAR B T AR 35 BRI 502 R DX 3, an AR AL b

X 1X—%E 8 A Journal map Chttp://www.journalmap.org/) i 145 REN—2, HEIRH AT

PR SRR /D (120 /S, <#8A]: habitat fragmentation, 2 013 4F 12 A).
2.4.2 YR MA— B

VI 2 W58 R I R T [/ — 2838, B R 520 1 7] 58 2 AN [F] ¥ (Debinski and Holt 2000),
T A A 855 BT Ak £ R 1 T DA B A W S 1 A 0 s SR A O, MR e Fdoxd -3
I F A8 4k f) [z S (Fahey, Lorimer et al. 2012, Newbold, Scharlemann et al. 2013), ##PEAHXT 4
F R 2, LR 2 R AN 22 B A A R SR SR AT ST -5 AR bk OK /N JE 5K (Garrca,
Zamora et al. 2010). HI-TZWPHCHT- 24 1 A= 858 554, S g sl R £ ) e T o F) A A ]
BE B 2% 2 %2 B B AL 1Y 5 (Layman, Quattrochi et al. 2007, Nichols, Larsen et al. 2007,
Arroyo-Rodriguez, Cuesta-del Moral et al. 2013), 4Rt 5t % %5 5 3 £ & (Quintero and
Roslin 2005). FEAHF T H &ALV R4 2 TCRISHE, BRACA . BEAHP LAl S BE ik
K BRARIE SRR TR IR, PR AR B BOL IR M A2 2 R, Rl
KZAEIE NS )5 28 R 480 53— 40 50 LAY K4S (Few winners) (Tabarelli, Peres et
al. 2012). JTZE N L, RBMA—AMNEERRL FORXEM RGNS, HXAFE KL
f34%” (Extinction debt) (Adriaens, Honnay et al. 2006). X% BIAXT T3040, WY ARRERE Fr
BRI A8, BRI T P B PR Wi 182 i 52 38 I 5 RUE AN 8] 52 e 2 350 5 2408 R (Metzger,
Martensen et al. 2009). (i, )52 2L 7 Bl S BB SR 5, DR AL 2 B K
AR A RIZ IR . JRT, RIMEXS M S, B AR BRI i . B A8
TR EAL R A e BRI R A 8 A B T, T LA T (0 ) PR S R 1 A 85
H1(Heinken and Weber 2013). IR FLADRBER 21, KA B T IR m AT A FHF 1)
g >
2.4.3 BHFFUHIAIEZ MK RNE 1
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AR 858 B AR ) 22 REPE IR S MR AT AT A2 8 I 3 AR 2 b A B SR A T A B AT IR 2
WS 2 T By U5 AR 25 3R kW 70 v BUL I RS, anidd S& BUY B V2 225 5 Gatun (/)N
By I A EGRL Guri I/, B0 A NI ik BDFFP IH , # 2 B Fr BO AL 1) 24 i
JE AL (Wu, Huang et al. 2003). RT, A=558  BOAS B B J& 11 0] AR 0 4 381 ) AR 00 Je B 22
R E ) (Vetter, Hansbauer et al. 2011), PEMAEBCE A2 858 v BUL K SLB ik, 25 FEAN R F B
KNS BB 1] AN RIS A 38 B, 75 B e R L BOAR B R 461, 15
W 2 P ORI S5 18 BT BB SAEAE IR A MO ], — S8t 7edia H i B R B 4 RF
(R BCRE AN HEAR, AR ARMAE A 1T 8 AR (Laurance, Nascimento et al. 2006, Gibson,
Lee et al. 2011); i 53 —#64r SCE AN B AR m RGN E,  HBELERF i 2L 2 R 1t
(Arroyo-Rodriguez, Cavender-Bares et al. 2012), f&45 N\ 477 xR B A KK
lil(Mo, Zhu et al. 2011). IXFAH IS5 R AEAT /& 5 2R 58 v B SE SR A ARG Y, BSR4
I E R B BRI B ), LA SR IR MR I R 55 £ (Melo, Arroyo-Rodriguez
etal. 2013). BT, AR5 & B AR B BULHIBT FOR AR R R . ABFFRREL, K%
WFRAEERIAA R A5 B2 o DA IR 781, R 238 4 S (ot 5 i
R, BREEZ AL, KRZWTFORAEMIE S TR YT, s %45, BDFFP Wi H %5, X
FEFRRR 7 IS5 5 BRI, AN T AL 1 SE0e,  J0AT RE S BRI BT e X
S5 RATAL AT o AR 4], AR XA AT AT AR FH T AR 22 1L X B X R N A
FIFHAR LAAAE R 2k (MacDonald, Crabtree et al. 2000). [ 5 DAIX S5 Hb [X VE A7 I BR AR F7 B,
117 HRA R X A 2 e, TERE 15 v BOK b X 2 FEME BRI 4518 . P2 TR
W, BARR AT, A ISR AR G . INRIRIREERE, FRAF I AR Rk Bk
LA RBRAERIGE iR M, i AR bR 2 e B ) AR A P MBI S M X (Sandel and
Svenning 2013); M DXIBK-F R, R IXAEAE 5 BRAE 35 BE B0 T = 48 57 70 AR 8 X4k
(Pressey, Whish et al. 2002). A, X7 A8 0102 0 QG A5 Bt “ReEe” A

A #HE 1 X (Lindenmayer and Fischer 2007).

2.5 B

Az IEE AT AR R T, RIAER R A . D FCOSRRE . IR 5 LA ™
IR, XK e AR 5 B A B B E 1. CARKIN S5, X P 2 S AR 15 R 2% ok
R R B B RS2 (Jongman, Kulvik et al. 2004), SR 1 Crdr vl AR E130H 9 2 75 Ehr
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Bk A A2 5% (Heinken and Weber 2013), HLini@ii 245, K, #F—5e A5 BAL AT
FOM BSR4 T IRZ SO, AT SRR b i B AR A URAE 1Y
JR PR T) T 24 (PR BT 26 A, AR ER AT (KIS bR OK 2 A AR E BEOE ) . L33 il X

(Vellend, Bjorkman et al. 2008). ZE&AFFith . WFFRHE. WFA MR AAF 16 A BUL R

ST s BATR I A TR FEAFAE 75 BRI B, 10X SRR S AR 55 B GBI I N

RE,  FRATHE H PR L s @ SO B SRt 74T T e filh:

1. FRBRFCSEE, HIR ARG TS BT TOIAE, FERE— D1 AN 2% ) U [r) ) b
WAIEE AT A5 BAG B RIAL s Rt — 2B KRBT s e, AR At N X BN
BSOS AE, JUHOR AR W X AR X . H AT, CAAESFZNREIR —S0F
HEAT T W15 KO R %5 3 T 4F (Pfeifer, Lefebvre et al. 2014), 1H /& F 53— B 0 M fl s 45

2. BB R, JUHGE EBOR A BNV BU TR 22 7 o K2 B iR 2 SR
W LU PG S AR 358 B AL i 98 B8 A7 AE — 2 it B B SR (MeGarigal and Cushman
2002), FATEVCK A5 B R A I RN SEIR B, IXFEA B IX 4 B Ak kR,
A58 e A S B s SR R R
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B=8: FBMAESRKAMRRE REEMS R R

3.1 BHARER

3.1.1 FRAREAL TR

18 AR S B R R AR CRAEkil . MRS, SRTM i B 2L 2 N RIE ).
R HIBE R, BAR A B o AT FE AN BEAL AT, TR AR KA _E A i
(Sandel and Svenning 2013). MAIRREE FKE, A NG BRI HEEER TR A 4
MRAY L ST A P IS, TR IR LR F I B 22 an MBI AR, 0 A A2 BE R b X AR ARAR LA
5%A7 N K(Sandel and Svenning 2013). MDXIRRE FF, WALMLRYT XA & T 5 A7 1 #R
MRAZEAE BN, BRI A AR B, AR ) BUIK. S 8= (Pressey, Whish et al.
2002); VFEWFFRM, EHIDOK BARS F Bofb o 32 SOk SRR Y, A5 Befk
AR 2 AERENL Y (Laurance 2008). 7EELTE, 90%IMIARIK KA /& K AEAE i A #% 50 K45 5
TG A, 3 XA AR R NS S A S TR RO 42 . TR IE DGR X . K24
KRR E I BIRLEC 22 77 & KRR (lowland forest), PLIAF 240 H 1,
BE TN SHHER T8 ERIM, A7 HI5E SRR BOR 2 70 AT AE IR LS BRI £ L 25 A 4L
Z My, 3% R 22 (Vellend, Bjorkman et al. 2008). —JRAEIZ KB FTIEH, fERRM
AR R G, AREHR AR 90% itk 1, TIAE A X A K2 30%, FE LT
FURL A A 2 58 B2 ) (Simonson and Johnson 2005). X EETE 5K, FRAE AR BAR T BE
LR KT BARMAFE T AR 2 L.

VFEWHIUIR I, MR S B AL TR R B AR BRI 2 AT DU ) AR
MR A Z e . A% — A B 21 K 2 (Bhattarai and Vetaas 2003, Garcia-Lopez,
Mico et al. 2012), A~ i35 23 52 m 38 5% 43 %6 1) K1 25 (Comita and Engelbrecht 2009),
SO L) 2 AR 20 AT S BUI AR AE 23 () SR _E R SR AR o 3 ) 2 — > B2 S MR G IR SR A
N, ErRPHmHESRERE S, Mt K £ ¥ (Punchi-Manage, Getzin et al. 2013). 1F/& A
NHVEFEAER], F LI & TBHE. AT ERUREER . R R XA Al . 3T
WS, TR AR AR iR . R, HIRFUEAELUT R BR B T ok X—BaAE TS
TRAPIX IS, 1337 —E @], SR K T R s E b .

3.1.2 AT IR R FEREAL 1

17



TEZRFGIEHLIX, X — T3 IH I o #s TP — B ARV 2 e B A SO FE Xtk (Myerss,
Mittermeier et al. 2000), HTHREINEZS), FEOLR 7OV Y2, M
BRI, 7 BN 2 A K 2 11 36X Ft (Cannon, Morley et al. 2009), #4745 5t EAk
R A ZREE . ORI, AT LN AN 22 [ 36 fe )™ B ) AR 5 5 AN B BeAk i #E(Sodhi, Posa et
al. 2010). ARAMREANER . INEERHE, SECEHUR RO T FE RS BALELR
(Fitzherbert, Struebig et al. 2008, Aziz, Laurance et al. 2010). A5 R B2 DLARAK S0
TR AR IR, T AR D0 32 AR 1 G R AR AN M1 1 [X (Abdullah and Nakagoshi 2007). £
PO AR, — R R BHE DT 2R A B, BRSO B IR - Bl B AR R
SR — IR WR NI FRVER), RIOC el IRy F22, TR, BON-FZIHIX .
AER, BRI 2 RS AR AR I T A B BRI A X, I 52 IRk BR ™ B (1 3 . XAt
PR 75 38 ™ 5 1 BB 2 s AP 2 AR (845 IR AR AR MO Fr BeA AN # R 1K (van Viet, Mertz
etal. 2012). HIEF WL, ASEAEENEHCREA FIPA S %A MIARMIT A RRAN F R 3g s T HX
— BRI, ARILE R YA AR AR AR S s B B B EIIR o

AHIF S LAZR B V3 X250 0 SR R VG LR A 4 DX AR D9 I et 52, 1k B A AR AR v B AR AR
BER Aok &, IR PR 1)

1 A8 Bk e o — N BEN UL A ks = ?
2. RS BT IR R R K05 R

i

i

3.2 R

3.2.1 FAXBAH

PEXURR AN AL T #y R rE T A6 S, 40 v e TR ¥ By A, AT B R -4 i A= 47
% FEIE B X (Myers, Mittermeier et al. 2000). 75 XU 44X H 5T HFR K28 633,800 24 L,
J& T LR KSR X . SEIIEAE 15.1°C 3 21.7°C Z (8], PR EZERFE 1200-2700 =K 2
e — 5 T2, W11 HEIRE 4 B, MEEAKS: WEMAS HBI10 H, £ 77—
P 80%HI R B . IR R ORI, R4, A K 1L 13855 (Cao, Zou et al. 2006), KT
TR T ZREMIAE R, BAEZEATYERT AR A7 2K L0t R PR S 2 R GRS 2y o Eh T 2 AR 1 b
PREEARRBR MU, 5 T A R 2R, AR R AT 3500 ZFh, £
2= [E ) S 3L 10%(Zhu 2012)F1 16% (1) =55 4% (Zhang and Cao 1995). P8 X 44 Hh Ab A ke
LKA 3G, 95% I X3 L X, PRI &2 9% 2 78 (Liu, Liu et al. 2007). AT, TR
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NE RN AT, TERRAN I XE 32 1 BN B AR BN Fr B R o AP I
T 1976 4 d 4 X THARF 1.3%3 B2 2003 41 11.3%(Li, Aide et al. 2007), 2008 =7 5T
HUSE) 11.8%(Z3 N, A5 etal. 2008), HHTCA T 20%(Li and Fox 2012), 52 A%}
N RARFRIEIAR N 1976 1 70% R F&3 2003 FEHIAF] 50%(Li, Aide et al. 2007), 2008 F1Y
N A4%(ZEHGIN, B EE etal. 2008), H ATZIX IR IRMRIIARK IHZE T F#(Li, Aide et al. 2007).
DRLEE, M BROPR R R TR AR R 1E 7™ 2 ) BB A S b A A IR BT 1A, 5% T AR B3 1 B RE i) () B
FRBZIAEL

¢+ Rubber m Forest

//

mmmmmm

3-1, VHXTRA9H DR A AR B AR o AR . BRI T 24800, HA3E etal
2008 5.

Fig.3-1 The proportion of forest cover and rubber plantations(Data from(Z=38 11, K% et al.
2008)).

A (101.15°E-101.43°E, 21.81°N—22.00°N) & P4 X5 44 T FEE A5 JB Pl e 1) 3 25 7 X
Bz —, AREE, WIETLRE, R VEXURAHL X — M. RN 21.5°C, RN
LN 1563 2K o M DXCHUE AR BOR, R 400 K3 1460 oK, 32280 - TN RE 2135
LA KL, ASF ) SR R AR A AR AN A B #2528 (Cao, Zou et al. 2006). £1 K LLHH
Bl CLHREAT (B S 40 A B MURs IR0 Bl 25 1(Clements, Sodhi et al. 2006), fifs 1 &G H4L
KBTI o el X T (9 SRR AR OK 2 A AR B (G 60% A5, X A
SR, 7309 55 A ARSI . PEXURANFAGHT R A Il N s R AR ORGP DR 115 OR4P
[X(Hu, Liu et al. 2008), {H & 73 PR3 X AR T 5% B BIW A= CAmomum villosum ) FAE IR IE .
P T AR I B — 3 2 X A 458 25 SRR P B TR JER R TR1 7 A A 3 DX A 85 v B A e e 3Rt 1
—NEAR BRI OIS . FERCIEAL b, DAV XU R R BB R D Ry, FRATTEE T — A
BARN 20 22 BEBETE SR I 5 (& 3-2).
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Fig.3-2 The layout of the study sites.

3.2.2 HHIRAIHIR

FATAE N A 24 $0 5 °F- 45 (http://datamirror.csdb.cn/gls/glsLook.jsp) N % (1) 4= Bk £ b
W %A (Global Land Survey: GLS) Rt — D iy LR H 2. BRRITET CEHIE
it i) GLS-2005 (5145045 # ] ERDAS IMAGINE AutoSync 3K 5 #5145 1IE GLS-2010 15415 5
W, I8 R AR CHLE T R I 22 45 A (SRTM) [ 28 B AN (Gap-filled) %LU iR FEAR
B (DEM)RARREHIERSARN R . RARFHERIARAEZ DT 0.5 MEER (TRAD 15 KD, SRJE AT
X GLS-2010 ) 5 18 H 52 i WL 1% 5 K AL 9K V238 5 ( Supervised maximum  likelihood
classification), KHLM Google Earth SR [ [X bt Fi F GLS-2010 EHME 5 I IZRIX,
SHEA G FRTBATZ DR R T 10 AYIZRDK LU SR S Wt FE RUB AR 26 1 51 R A1 22
R R IO AR+ SRR AR TR R SRS BRAT MM T 53— 5 55T Google
Earth {72175 b BRTA Sk 41 41 6 R % B (HLu, Liu et al. 2008)3@3 H MLUAEHEAT 3 —25
. 7>RERHEER 30%30 K.

20


http://datamirror.csdb.cn/gls/glsLook.jsp

Mo BB B B % M % b o0 T # DEM 30 K H ¥
(http://datamirror.csdb.cn/list.dem?opType=list&type=gdem), 1T HHH 30 KT 30 K It
BRI, HET IR, 7€ ArcGIS 10.1 FHSEEAMIS (K35 B . BT, DASK R A,
fT #v 4 3D Analyst H— M #& fm — % E, Ak ETz N
http://jingyan.baidu.com/article/64d05a02752b00de5573b9 1. htmlo F T2 HU K HEAN E 45 50 1 4
FI 53 A B ARAS— 5L, AT Mosaic to new raster HIFEA A o FEEUEIF BRI 5 &
Table attribute, RIATSRAFEE M HOIA ST Hc 4l

Elevation Slope

I Flat (-1)

B North (0-22.5)

[ Northeast (22.5-67.5)
[]East (67.5-112.5)

0O slope [ Southeast (112,5-157.5)
m| ele'\; | H\?’;Lu-?m Bz [ South (157.5-202.5)
Hi;:?ﬁﬁf I o B Southwest (202.5-247.5)

B West (247.5-202.5)
B Northwest (292.5-337.5)
B North (337.5-360)

.LUW:O
 Low: 369

K 3-3 BF RIS @RS IR (O HER A2 30 36 30 KA.

Fig.3-3 The geographical variables of the study areas. The resolution is 30 by 30 meters.

3.2.3 Fragstat 4.0 {14 F

HSEAIE Grid S04, i8I 7E Table of contents i 75 B EZ, 7E data/export data
#%4% format % Grid, {fA7. FTJF Fragstat4.0, %% New, 7F add layer FFik#% ik 0 fF,
7E Class descriptors H8 BLi%k — /N EAH K, N2, SRIG7E Analysis parameters 57 H7
R, Patch/Class/Land #8i%, S8 5 (£ A HEH LM TS 80 shape. Ji K THIASE B AR
EAESKE, X5HEBICEA R, MREAFRFXEDEIANZSH. RERIE1T, B
459, save run as......, AN xIxs SCPFIEH Excel fTFESE K. AW, AT BELR
R (Area). BEHRPAERE . SOUARITH8 BN A /AR FERARZR A5 BUL IR . BEER
G RB (Frac) 2 IRBEHIEARMIN FIHEE, BAER PIBEHURIR M . Contig FALARIT
TRER FR R A Bz ) — N abw . /TR EUAE N SR BB SR AR R FE AT o
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33 48

FEREFEX I, BRI AL 310.2 P05 F2K, RERIAMER (154 ~FJ5FK) 1) 2
5. SR, BRBAMAE 173 NBEPTT RIMAG 386 NBEH, X R RIMMABE v Befb ™ & (18]
3-4). 38 I FEBE AR AN R SR PRI T AR FRA T AT, R AR PRBESR AR K 22 45 LU0/ T AR PR Ak
FAXT A AEROR IR X 5o [ BE, RIRMRBEHYEE 2% (Frac $580 B, RIBEHREFIN,
AR BOASTEN RGBS 5K, WG — BB R B AR . MHEERAT
I AH (Contig 780 R, BBEMDAMBOVES, MRRMBERIAAEA NG 52477 B
PRSLRNF SR A o I PR AR MRS R A AR L (P/A B, ATEAE HORSRARIRE
PR HFLEOR, R RIRMRBEIIK . LGN v B %, R AR A AR B8 v B
B o R BNL GBI RN . TR IR, RV ORI A T2 B, B A
E A, KEAELFNLE. FL, SRR BRAEZ BB, H A B A
AR R IOLYE . FRIIARLER, BABSRAERN (& 3-5),
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Fig.3-4 The distribution of landscape-fragmented parameters in rubber plantations and forest

fragments.
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K 3-5 BRMTBOR/N (log AR UMM I CERD MR/ R B A A
KD, BoR KRZEARM A B BB B BABORH A KA .
Fig.3-5Frequency distribution of log transformed forest fragment sizes (left panel) and their log
transformed perimeter/area distribution (right panel)in the study area, showing that most forest
fragments were small and had high perimeter to area ratios.

I X T M RS AR B TR, B A AE P IR 797 KIS EAR A X 45,
I RARM T BOU 73 AR AEF S8R Y 894 KL m X4k,  HZ 57 A &2 (Wilcoxon 5,
p<0.001), Z&H 23 J R 7] T8 BEARHFHA AR IR (3R 3-1). (EAERRRE, BRI
N 700 KA IS IR %, K0 700 KA 2ROy BAR AR MR I, T &) 3-6 o,
i T AR PR AR SR 4t T AR BB LU gl o T R SRR SR B A, 3 Y vy oA [X 43
FERRIERANIE SRR X2k, PR T AORAE D Ko [N 35 32t SR BUAH [R) RO R . AR AR
By AR T RIS 3 (Wilcoxon 558, p<0.001) (5B 3-1). HI-FH R E X
AEAE AL RPN, PRI 2 2 L8 38 VF 22 0B B I 2R R BOAG AR AR . 3t — 2D 735
1], FATTR IR SE G0 R ARMAE T AL AR IR ) — AN L FER 3 7E R0 ARG
HH R DTGB R, i bEZE IR K, X R R R T e e 2 A S R 5 A
PRI A

R 3-1: ARBMAIRIIM T BU AL 25 LE AL

Table 3-1 The comparison of environment conditions in rubber plantations and forest fragments.

Z4) Index 14K Rubber FRAM Bt Forest fragments
G Bl CK): Elevation range 416-1470 477-1517
FEJHR CK): Mean elevation 797+198 894 +215
WV (°) : Slope range 0-64.3 0-62.3
SFRIBEE (°) : Mean slope 16.5+8.2 ° 18.5 +8.6°
W& H (A4 : Raster numbers 344654 171126
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CH_EED,  HEURE I SF AT I AL AR AN [R] LG A1 ) 48 e A AR AR

Fig. 3-6 The landscape parameters of forest fragments and rubber plantations showing that forest
fragments were displaced by rubber plantations at lower elevations (upperleft panel); located at
steeper slopes (upper right panel); and disproportionally located at low illumination northern and
eastern aspects (lower two panels) compared withrubber plantations.
3.4 Wig
3.4.1 B OB X A BAL KRR

AR BRSNS Ak )R s o HERE S R V2 e Fr BN (SRR 2, 50
SERONE JAGRNAEA YA R ABETURIL, T ORI ARG AR AR I B M R SR AR
7 AR SRR, T IS R B A RPN . A L ATALPERE R iy T BRI 25
SREUFIBUR, Bk AR B R AR R R . TR AR, i i — R A4l
T S T 5O A 25 R G55 T RE(Evans, Turley et al. 2012). ZRZLARSEHRIE R I, THRUR

YN IX P FRARBEERAE 1976 3] 2003 AEE M 6,096 N EHNE] 8,324 4, (H 2 F B AR M 217
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ANEURNFEE] 115 b, H 2 IBEHL 58 T &S (L, Ma et al. 2009). IXHf 23 ™ H 5200
LA Z RN R Y, MBI M 2 AN B SO R H R (SRR — ). {E
PEXUREANHLIX, —T00 T S5 A AT TE R, /I B /2 BLSCRE 2 8 2 R A 2R IR
ABE 70 (Chang, Quan et al. 2013);  MIABE A BOB SR AUFEAR, ™ E L) T Abka v
HERI 2 FEME RIS T R 4L B (Zh, Xu et al. 2004). 765 BRI D X 35, S sORn Ho A
SRR AEY) 2 R 2 R IE, T etal. 1997, MBUR, RFT etal. 2001).
HUEFT AL, PR NI X 32 25 U AR 58 v Bk s, B2 2 T, A 32 M
3-4 ATLAEH, AR BRI 1) T AR IR LS 9 RS AR AL, K % f ol B B
(Fish-bone like areas). Ml & B BACE SR TR A Z AR, M0 BN 5 R
TE B W T2 () W0 i (Prist, Michalski et al. 2012).

TRER O B AR RS XA, — 5T, DR XA R AR 2 S S IR 5
F—J7H, R IX NV 2 AR, ANTE PR IR AP X SR AT, 23X AR R T2
R FSE b, IR XIS A — 8 RE R B MR B 2 FEVE . IneE st T 4,
TRAP DB SL BT BRI DR 2 S 0.27%, WL LRI X5 Hd A S mig in ) 1.23%, BUA RS
X A & & 775 1) H 38 (Hayes, Sader et al. 2002), %% & IR X K2 AR A B X,
WAE SRR RN B P /R X R S X ATAT R AE BEOE . 338075 B i X (Pressey, Whish et al.
2002), TiiFE T E EME R ORI RS X, TR X Y AR B R e, DR AR AR AR e e
B3 KT RY XA ARAR(Liu, Linderman et al. 2001). IXEEFHER I, (-3 X N IMIAFIE R
FHIVES R R, & EX D BT AR AL .

342 AR BALEIARBENLIE

AR IRPR B P L SE AT 1 1 S e A A TR PGS R ) (K R ARk o SRR P A2
K2 B 20, HP R BIR . Bn . RIS (Nguyen 2013, Yi, Cannon et al.
2013). MRRCH 7RSS, TRETS AL OLIRAUK Sy . B CHILX, BEEWRRT S, SR
MKy & B FAR, AR TR A S ACKAF T LIR30 MK Ty, BRI TR e e
CLPRIEAEK; TR TR R, v, E 5 TR R R R AT . 5 RRIMBT /R B4 1Ly
RN, FRATTH R I 35 AR b £ T 25 %)™ B B 5 ZL{R 97 (Monteiro, Fava et al. 2013).
BRI, P, ARHB AT R 35 R AR AR AR, 1, AW Feas RAEW - EiF . 5 T 3R L1
55 TREEAG ALY s —— RV I B ok 5 P BOA 2 A R, B60E 1 I8 L8 Xk LA
IR TR AT TSR ATE R X [ 3552 (Mayaux, Holmgren et al. 2005). 5L -, + Hhfii ] 4
AT AR ELATE F DA 2 MR 10 52 00 7 4 5 Bl Y 2 S22 110 2 AL ) (Kemper, Cowling et
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al. 1999, Pan, Domon et al. 2001), A fm A A FHHE /5 (0 L A4 2 1 Je gl oF R i, THAAE A
A AR AR =t D AT AT 49 T8 2 B DR B T 2K (Scott, Davis et al. 2001).

XS TV AR IR P A TR B S FEA RIS AT T A K R AR T K
P& B A2 REEERANR, S BCEREHL A B A5 25 Rk b SR B ™ B J5 2R ARIE R WY,
FEZF SEIML XA = R R G PEAN B 22 AR (I 1E H 23 3G st i 4 ef ol A b, FRAT T4 1E
R 22 JiR B B ) = MU AR AR (Chai and Tanner 2010). X — a3 & W), 76 B rA 2 EY)
Z PR IEIA B e R IR AR AE A2 294 NSRRI 51 N R 5 ) 2 FEE ORGP pi R A
(Garcia-Lopez, Mico et al. 2012). A TH & &R L ldr FIH, SR Aim/Em %2
FEVEARBUBRA IR (Seabloom, Dobson et al. 2002). BRI HI46 T, V2 BERE 2 1X
AL . X R AR BN, RRER 2 ) i MR AR AR AR R A S (R s
A, BTG SRR DR o AR R BOR XA, & i i3, Je s e, it—
BRI

3.5 /NG5

BRI, A AR 85 P B IE B S I E B AR AR BUK AT R AN B R 2R T AR Ak,
JUH A AL TE TR TAGARN S IRSLRONE Lo 5 B[R, BAid e i ARRE AL Y
K2 BORAF AR BUM AT AE B A AN R AR YRR K X 38, 3K — IR R Z 52 mi A
W2 FEVE A AR . I AMERRSRIERRE, BEEIRRARMER, SRR S TIZ0
AR L] SRAG A B A A A Z 10 X, 3K — BB RR BERAT TR I I g o
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FIE: JRREHLT BALERE T IR 2 R A

41 35

Jr BARIE & AR 2 FEPE T R 2 Z ARSI 5~ 2 —(Foley, DeFries et al. 2005), JLH X}
KA. SRFEB FHIRMIN S, 53 8ES RS DI RE I POE 8 5t (Terborgh,
Lopez et al. 2001, Newbold, Scharlemann et al. 2013). #X1fi, —RFILHEWERE, FEALXS
WARBERS YEFF = AW 2 FEIE RN 2R K B 2 FE 1% (Arroyo-Rodriguez, Cavender-Bares et al. 2012),
WRERAFAR K — &R 20 B AP, R LSS 32 (Andreazzi, Pimenta et al. 2012), —££8
T 538 )0 1. 22 i F1% 5 (Crooks and Soule 1999) . S FAH TP & #1451 2 R BeAk B R AN
A E AT ORI, Een fr BUAESE RIS S A o 57 S, ~FE AR AR AR B 202 L0 X R
#RI¥ 7 £%(Chai and Tanner 2010), PRITAB Gt il X ) Fr BOAG ARAK FHOUL 5 21 )P0 o 22 FEPEAIS T-F
HE R, HARERYIRARE M PEH AN DGRV AL S5 B R R, i
AIREAR T AS (L X A Z AR T PRI . [RI3, AR BN, REH RS
AR SRR, &R E N 2 FE A S (Garcia, Zamora et al. 2010).

ANAS VR SCER — FE TR, 3 T K- o 5 2 U A ST R A 45 B T 70 N 1 IS5 A B £
EM.. X ="1Frd, RS EETHWEAR BN LGN AL R A 500,
TR AE AT [R5 P s 0 X LU AT FO AR AR BRI SE AR AR 2251, 35 3 iy BDFFP.
SR, BUSEARVE T, WA SO TR, BRRMAE A TR B R BEEROR.
RS AT S5 22 AR DXk, 3 — AR BEALAL RO RR AR B A R A B S 520 Py B RIONE R PAy B
MISKBUR 52, JEHRAE G 75 7 1L X (Laurance 2008). [RITfi, 4325 FHAEBEHL A Bedb 51
A PR A 36 B 5 M A BROR /D« 30 G830 AN IS B2 2 SR Py B RROSE 2L, el 31
BAFE R, JEH R B R s X o A 7Tl i A [F AR BN R A A
W2 BENE SRR R, I IRIN 25 FE IR B 2 A AL 4t v BRAG BN R 3R, 4R 3R 2 R Fr B
TCARARAIPh 2 B 3 A S FCLEL ISR TR o A% 0 LI 9 Sl 22 9 PR 2B PSR AR A2 B B
PTAb I E AR FEmid 2 Ak v BORAL I v BU RS R e ?

RABHEYFEREE N EER Ty, I8 TR RERRIEYIR. 4k, DhRERURZ T T,
BB NE FA . BRI AL Z e . BEFURY], RIRZIHI I ZFEIEAE  BUb AR
Mo b oA A 3% 78 [ 5 BR(Benitez-Malvido and Martinez-Ramos 2003), KA I 5 25 5 52 51|

TR S 20 T F 4 Il (Laurance, Delamonica et al. 2000, Briant, Gond et al. 2010), ZA[f],
28



AR fir— AR, 7T AT sy B EAT TR, BRI AT 4 D9 — AN A I Bete
e R PRSI AT e BT, AT ST ORI AT S5 5L

4.2 LWHE

4.2.1 FEHUEFERAE

BTHBIAEER R GER B B LU T BaR @M (BRI, %),
FATHE L 2SR I SRt R IRCT 50 MREh, AR S AT LR 4-1, Horr 16 AMREHL S A
FELRIP X Z N

Plots layout
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Fig.4-1 Plot design in Menglun town, China. Triangles represent the plots.

FAREEA TG B — SR, R AR AL, AR 2.5 KO
RRIBRERETT . IREE IR A6, B s — AR 5, AT /DT A BT A At
(DBH) KT lem FIARAMEY), KEZHAAEY) DBH 1E 10cm LLF (& 4-2). fEFEHEE —
ANINEEDT IR, FEBEBEE —AFET Tl 10 KA E S —AVMETT, IRIOTTREET £, B
FAAMAREH . 100 MMAIHEIFETT 1L (B 4-3) 0 FEF AR AMA T A 2 A I A 7
EAT B TR W AT B (S1ik, Bernard et al. 2008). FEJT A AR MEIA R BA #5452
B, WAL, ARG E R — R R . SRARARAS RIS T PE RN FA AR A A
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TE(HITBC). [RIF FATTUCEE 5 7 e LA AR R D Re MR A 72 o JE T AEHh 2 B () 75 22,
PATDH AR AR bR H AR FRAS, A HYE 22 KA L 25 FLVE (Condit, Hubbell et al.

1998). FEHIFE MR 2 M 2012 4F 6 H TG, $ 2013 4£ 3 AL5H, 3T 2013 £ 6 H-8 HE#.

Histogram of log(DBH, 10)
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Fig.4-2 The frequency distribution of the DBH of the woody plants surveyed.

v
¢ spl
v sp2
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CY_ (N (N (.. 100 lants

4-3 FEMH A RO REANRETT A A S OREARI/NETT AL, BN E] 100 MEAI
NEETT AL
Fig.4-3 The plot was designed with several subplots 5m in diameter until we get 100 woody
plants.
4.2.2 FEHUKIIABEER

WA GPS ILRALE AR . [FIRHC AR IETT A IR SRR, @il i 5P
AR R . DR . ISR R A B M BIR, A RA TR
| RIS, 0 R THAESE: B WEREA ARKAREE, ABOIRMFREA 1=
AR, O=TEA IR LA E FE T AR RAL S, FRATARIC LA 0, i
L W 2. RIRACSRR R TR XN (=1, 5=0). FARATREIURE A
— 5 PR AN AR RUE Dy — AN N 725 18
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LA ArcGIS 10 FATSRIBUEAFEHL TR BRI A . A/ HALLE K 91-359°4 17
FOREHLC E 9 0 (AEAE3D ,0-90°FIREILI Y 1 CAB3BD o [RIINH I B A 1 38 R AR 320 5 ) i L L
RPERY . PN K ZHAGIARHTE ) — IR, R 22 R AR, WOMEA B R B
F T FRATVEE A (¥ i T AN A 77 v, T/ INRE T B A N R v o BRI, 9 AR 1
WA 1 2EAKL: 2HIBALE: 3208 4 BEMER XN 50 B 6.3,
TR 8. BEHRK/DN: 9. BIRRMIAGEGEEE R 10, /AL 11, AMET
4.2.3 Rarefaction Zb#

HH T AR 72 T AR RN (100 4N FIRA, SRTIE SEBREURE 2 DU/ INEEHE A Stk
1), OB EAAAEAR—E (22T 100 4D B E A — e ™ 20 2 AL R Zi i)
W) % FEE R 4B AR (Colwell, Chao et al. 2012). N4 ixX — i, FA1MEH RR Core
Development Team 2008)Zi 111U vegan 1UH rarefy B SRHEAT Wb BEHE— 515 S Wb F 5 1
e ARSI
Srare<- rarefy(S, 100), S RFEHL-PIFH 1) 2 FERE %

Species

0 100 200 300 400 500 600

Sample Size

K 4-4 FRRMERRZE P (L 100 DM AR

Fig.4-4 Rarefaction curve.

T AT FCBURE R — B, 23 Rarefaction %5 1 J& FI4FH 2 BE RS BRI B ) 2
PEMESRECE W B 22 5, RRFMIELMAE GRRHER, R’=0.9975,p<0.001).
4.2.4 YL RHIEE

B E AMEEUNT 5 BRI RRIF, AREE T SRR Y AR R R L
LU IR R A
4.2.5 WFPHRRSHT
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FERAIMEEE G, A R AT vegan B metaMDS BREUR XTI TN A AR ALLRE HEAT EE
. NMDSI1. 2 S 4 A e PR A B S
H R BURES
plot.mds<-metaMDS(ss, distance = "bray", k = 2, trymax = 20, autotransform =TRUE, noshare =
0.1, expand = TRUE, trace = 1), H.H1, ss @&FEHIHh 2 5 1 5 o B8 % )18 (stress value)
N 0.19<0.2, RHILGRE. H—MI7EE MM DCA, FIH decorana B .
4.2.6 A EMHR

77 5] EAH SR g — AR AR [R] > 731 DX P ORI B0 2 T 7 E RO RE ELARAALE , AT 7
(A B AE A3 IA] B R AN AT, 7S A PR B (Y R AR — {1 52 N6 (Legendre 1993). ZF[A] H
KRB IGINGE T2 L5 — AR . FEAE AN, QA 25 8 45 18] BAH 2R 1 520
AR AR T RIS, S ECRR DU B B35 1F F 0 B 1% LY 2 25 AH 95 1 (Dale
and Fortin 2002), T SANAN & Ry 23 [A1BE B B 1 s B IO 2 . DRI, ZE4R ARV 2 FE
fhy ) AT i R, VR B 2 1) A SR B2 i 0 L ZE Y (Koenig 1999, Slik, Paoli et al.
2013). AHFFAEH SAM ##f(Rangel, Diniz et al. 2010)ifid 5 Moran’s 1 5 £k 4656 23 i)
RS TAEAE , 25 4775 K 25 18] 1 AR R R0 £ DR 540 NS AL eh SRS DL A 400 2 R 11 3 AT
Jaj o
4.2.7 MREIEFE

W TR M R TR &, R RATR A RS, S R £ E R
B AT A, BT AR IS R TR S B VA RS AR b, 2R )53k
ARG BB 28 B PR 1 (1) 7 22 2K [X 7 (Variance Inflation Factor,VIF), Jif [H 748 & 1 #R 1K)
VIF HAMET 4, RPILENEIE R T R . £ SAM i, E5eiEId Moran’s 1 5
KA AR (WF T DA SR S A R D R SRR A B AR, I o)
HrIRA TR I = AN A 52 20 25 6] H ARSI SEM . Mok as i) E ARG )R, AT SAM
BAF S A JER T (Spatial filters) RFAEA & . X7 IR R T F5AH 50 (1) b AT
% (PCNMD) [f]J57%(Borcard and Legendre 2002). 2 J&, K45 1AIiL €A T (Spatial filters) {F
9T E R PR A N R, AR ALC 15 SAE IR fe /N —3Reidiig 47 2 R - Ao MR
PR AU o FE T IATHY H BOA R P e A8y, Ty B E RS B AR R AR
BN R AT ), BRI FRATRYE AIC (A E SRRk 7% . AIC RUEE
— AN LA R (R AR ADLRE , A AE 0~1 22 [A] 38 5 (Wagenmakers and Farrell 2004),

HA R AICe BRI BAT e i) AIC BUEfE. 734k, BANTHHGAN BRI E LY, &
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FUE RS IER R, R E AR AE T Bt BRI, a0 B AR e T A R
HEEN 1, RZN 0. AT HERER T Fr BSOS AN (5] 38 8 E 0 SN & Tk,
fiAH% 73 Hr (Partial correlation test) #HlT-70 FIH % A AAMZZ B 2 IMERE L. X T TF
AAICe<2 FRETAIRATIHR X R A B it AT AR 0, JF B B AR iR FE AR T M . BRI

J7 75 A NFEFF M blog:http://blog.sciencenet.cn/blog-434209-726398.html.

4.3 47

4.3.1 FeHhYREES R

AR, AMXARESAEDZ Y. U 7751.875 SFIPKIXIEA, & 455
B, BEEBIPAKT IS 312 B0, MEAH 224 J&, 71 . BEEDFEIARRIG N, PrihE e 2
hn (B 4-5), Hifid Rarefaction FAFR AR t 2k 5 A4« #F Shannon-Winner #1 Simpson
ZREEFRECE AR E B (Species richness) R RUFHILLPEASE (K 4-6), HFF &1
R Z N IRR AL, R A TE AR B A 2 R R AR . REM S T
27.9 £ 12,1 MR, PR R BRI AL T I TRIX S — A K ik, G 3 AN,
M5 — MR K L XA EOE 51 5, UM R .

Horpr, PAEAR. %7 BB EMAUNRAE 2 2 B m KA, 20 AR 1 AN R AR 85 b e 3
Fh (Table 4-1). JRNFRBEHRZ W NEIE Ficus (14). ¥J& Castanopsis (11). fiFkE
Lithocarpus(10) R ZTJ& Litsea(9)% . 1M E ZIF} AR Lauraceae)  # 5L £ (Rubiaceae).
GA} (Fabaceae). KikAl (Euphorbiaceae) %5 (Table 4-2). RINRATRIL, FEHLN IIFH
AR, TR —RHE P R RR AR > Bl AN AR T RESK B R ) Jm R (& 470 X
BURF SR, VORI X RIE7E )T B AR bR i 28 5 0 P PRy S e R 2 R
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Fig.4-5 The species-individuals curve.
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Fig.4-6 Relationship between species diversity indices.
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K 4-1 FRBPHERRTH R A A2

Table 4-1 Top 10 species in the plots surveyed.

Y% Species A} Family 4 Chinese names % ¥ Abundance
Cleistanthus sumatranus Euphorbiaceae ZiFIN 718
Millettia leptobotrya Fabaceae 7 TN 322
Castanopsis fleuryi Fagaceae NRFE 227
Lasiococca comberi Euphorbiaceae LAl 1 179
Aporosa yunnanensis Euphorbiaceae MERERES 175
Castanopsis echinocarpa Fagaceae TR 129
Phoebe lanceolata Lauraceae T HAEA 110
Pittosporopsis kerrii Alseuosmiaceae P A 96
Celtis philippensis Ulmaceae AN 92
Castanopsis mekongensis Fagaceae VN 86
® 42 FehHEAETHE. Bl
Table 4-2 Top 10 genus and family in the fragmented forests.
Genus Number Famlily Number
Ficus 14 Lauraceae 39
Castanopsis 11 Rubiaceae 34
Lithocarpus 10 Fagaceae 22
Litsea 9 Leguminosae 22
Leea 7 Euphorbiaceae 20
Diospyros 6 Moraceae 18
Syzygium 6 Meliaceae 17
Actinodaphne 5 Sapindaceae 16
Aglaia 5 Annonaceae 15
Ardisia 5 Malvaceae 15

Species-Genus/Family Relationship

~ Family = Genus

Number
30 40 50

20

10

10 20 30
Species

K 4-7 Fh—Jm/RER AR
Fig.4-7 The species-genus relationship and species-family relationship in the plots.
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4.3.2 EMS AR AR

WEFERBL, A7 AR S AT WA B AR T AR AR AR, TIAR TV 23X A AR AR
W3zE 32 vy 1 A T LSBT IR K, TR AL RRAEA [R]85 A th 25 AN — B, A AR L
Hu DX FIAE A R L X R B A —E0 (B 4-8). AR IX FZLAEA . Serbal. A
SENPLERR, MAEAEA AL DU ASE SRR R ERIR SN, R EONE
R 253 o

40
f

20 30
L
30
L

Species richness
Spec:iezsU richness

10
L

10

Non-limestene

Kl 4-8 Wl E AN AR AHE A B 2= (EED, RoRfE B AL X FIvA 24 X3
YidhEE BRSO & . AKX 5 KL XKIREA R EARKYRHER CEED, =
TEAREAEA K ILHIX,  fUARER A KX

Fig.4-8 The distribution patterns of species richness in different habitat types and topographical
positions (lef panel), with a higher species richness in non-limestone forest and valleies. And

limestone forest has a significant different species composition from non-limestone forests.

R, BATARBLEA AR TR At 2 REE (0.743). BRMYIA 2 A
(0.551) R (0.873) MIAFHE (K 4-3 FIE 4-9). SR, KEHLEHZ B
SR M AR v Bl RS s A AL 38 S R 3 (5K 4-3 AT 4-9). Hory, Wb =F ' FEAEAE
AKX VAR IS IRIPIX SR X . R0, YRt AL s R £
FEVERANIIE . K X 5 A F BRI, (Table 4-3),

K 43 SRR Boh A E L AR . bRAE( RN R B (SRC) K
FHEREAREEME, H* 2R 0.01 <p< 0.05; **F 7R 0.001 <p< 0.01; ***F/R p<0.001, HE
6 (V) BV EAE AT A B b B, A s M T A B b, RN 1, R
ZN 0. ARIWALE R EEAIEFMHE: HTE: W 0), i (D, LT (2); Fk:

£ (D, % (0); FHEPXHN, 2 (1D, & 0); . 91-359° (0D, 0-90° (1); BrHek
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N FRMR BEIEIAR logl0 fB; JAKTAALL: logl0 J& HIARM A BUE KA loglo J5 AR
BOmR 2z by OGRS . FEshpb B AR MO Beiil i e RS s RS R R A RE s rh
FETTHIN 4. R2: MRREEERIRDN: N: FEAE

Table 4-3 Variables explaining changes in observed tree species richness, composition and rarity
in forest fragments. Standardized regression coefficients(SRC) represent AIC-wi weighted
averages, with significance levels (*0.05 <p> 0.01; **0.01 <p> 0.001; ***p< 0.001) indicating
whether the mean SRC deviated significant from zero. The importance value (IV) represents the
sum of the AIC-weights of the models in which a variable was selected, ranging from 0 to 1 (0 is
low support, 1 is maximum support). Limestone = presence of limestone outcrops; Topography =
valley (0), mid slope (1) or ridge (2); Disturbance = absent (0), present (1); Forest reserve =
outside (0), inside (1); Aspect = 91-359 degrees (0), 0-90 degrees (1); Fragment size = logo
transformed fragment surface area of fragment; P/A-ratio = log;, transformed fragment perimeter
length divided by log10 transformed fragment surface area; Edge distance = horizontal distance to
the nearest forest edge; Sample = number of subplots per plot used for the tree species inventory
(added to control for beta-diversity effects on the analyses); R’= proportion explained data

variance; N= sample size.

Grouping Variables Species richness Species composition Species rarity
v SRC v SRC v SRC
Environment Limestone 0.924 -0.313 1.000 0.712** 0.297 —0.131*
Topography 0998 —0.427 0.817 —0.204** 0.999 —0.534"*
Disturbance 0.578 0.226™ 0.624 —0.162™" 0.245 0.080"
Forest reserve 0.670 0.300* 0.218 —0.058* 0.707 0.294*
Aspect 0.601 0.173* 0.255 0.073* 0.479 0.179%
Elevation (m) 0380 0.153* 0.966 —0.249* 0.451 0.193*
Slope (degrees) 0518 —0.167 0.652 0.156™ 0.426 —0.176™
Fragmentation Fragment size 0.866 —0.335 0.178 0.038* 0.736 —0.385*
Edge distance 0.493 0.206* 0.325 —0.104* 0.222 0.069*
P/A-ratio 0.433 —0.227 0.192 0.055"" 0.431 —0257"
Sample 0313 0.127%= 0.361 0.115%* 0.280 0.124*
Space Spatial filter 1 1.000 —0.315 1.000 0.059 1.000 —0.281"
Spatial filter 2 1.000 0.253 1.000 —0.066
Spatial filter 3 1.000 -0.111
R? 0.743 0.837 0.551

N

50

50

Species diversity

Species composition

Species rarity

K 4-9 XHEREIR W B RN AL IS B T7 22 0 i ik, B0 4B A

37

i

5 B



A ) AR B (R . H AR REAME S AAICe<2 BT R IE CHRh & . YIRhdlk
FOR i PEASRL (R RE A B 53 I 2 14,8,15).
Fig. 4-9.Variance partitioning showing the individual and shared contributions of environmental,
fragmentation and spatial variables on species diversity, composition and rarity. Values represent
the average of models with a delta-AICc < 2 (n= 14,8 and 15, for species diversity, composition
and rarity respectively)
4.4 ¥R
4.4.1 FBALZEIR G AR RX AR R I B

WK 4-9 prox, JE VORI ) BoAG AR R AR 20 4, 23 [ 7 A A R AR 2 i
FEVURUSR G X P B A A 58 Y IRl 2 R L R S0 B ) OGR RL -, AN & Rl i B
PRURIEEM (BEERR /N TN o — > FT RE I JE B AR 1 B A E AR AR K R I 2 A
M3 S 1 12 %M (Laurance, Camargo et al. 2011). $5E I, 7825 I KBt it s Akt &
RIID GO (52 (S1ik, van Beek et al. 2011) 330N 12 A A A2 AR MGB A4 I B2 [ K
FE K, JoHSEE N A BT & (Laurance, Lovejoy et al. 2002, Laurance, Camargo et al. 2011).
FEART T 25 80N 1) F) 55 8 2 AR OR PR AR AR AR IR AL PR T 32, (H FRAT T A 5 SR AR WY I B AR B
EE IS L8 22 B () AR AR Py B BE A AMBAERE S5 A0 2 AR 2 R o) — A BUT Bk 2%
JREAN 2 FAD PR R A A 3 T AR, T ik F AR AN L 4E, - BRI BISEAE N AR B
L T AR K [ AR A 437 2% (Helm, Hanski et al. 2006, Vellend, Verheyen et al. 2006). iX
R WITE/NFRAR T B HL R P9 7E AR 5 KBt 5 05 B8 HE S A M AR B S i (R 8. I, AR
AR TIBEKFR LT, BRI 2 R R AT R 1B X — TG sh i as ], B, A8 h
B IS4 Y 52 /1 (Fairhead and Leach 1998, Chazdon 2003, Mo, Zhu et al. 2011). JtIHZE
A P BAR R EE IR, Wi 22 R 1 2 L 2H BRI OR 32 B A2 35 1y BOR B AT e, R T D E
PEVE IR Fr B R AE AL E . O T IR IR ZREE, BRI ) 2 B, AR B 1%
B AE M AR IR F o SR, FRATTAR IR 9 i i PR IO AR AR b B o A FUAE . ARAKIED
PR B BB A ZEARMEIR . P PROBTE 2 1 X SRAR AR AR s A S AR . T ik 2 ]
THIERZ WA Z ek AR HERERF R, ZCHRRAIN G R T8 8
Ty BT 1) e 14 i S A5 AR b B BEATL 2 A1 B8 17 3 BOR AR AR 0 22 B2 7 2 8 4k (N guyen
2013)0 X &5 R A FIHAR 22 11X P A T8 25 R ORFE— B0 IR X P2 sy, 18P
I RAA ;T A HE )k XA P B A, PRI T AR e K TH £/ 47 56 8% (Mayaux, Holmgren et al.

2005, Vellend, Bjorkman et al. 2008, Chai and Tanner 2010, Garcia-Lopez, Mico et al. 2012). f#
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X AL B AR — R, KR DR AP X O AR AE ARz o A L RIR B Ty, X
2 FERA X TR BP0 A I AN BE S I =24 i O 0 b 2 AR K L2 il (Margules and. Pressey
2000, Scott, Davis et al. 2001).

ARBFFEIGE TN D Z ARG W BB R, bR 23R BUWBEOR /NI 4
B, FRAF BUHRARRAE AT N 1252 2 1 B 5 18 . A5 R B R R RR DL, 47 6E
BOR TR MR AF A 2 R OR P 10 ARG RCEAT 11K 2 B A e ) P IS R e AR ) 1
TRAF R o RZEARMFr BEREAE LA W AERF JLRA) AR LR, T s (R 3P A5 L ek ) 5
K (Vellend, Verheyen et al. 2006). K IHLAE A= 25 HURIATHHXT T AR B 1) 23 18] 20 A7 B 4730
RSG5 R 2 BMAEARR MR BRI H AT, SIRM B A R S © a4 B 3174
()R] b DSR4 31 - ) FH R 5 A2 2 AV OR P 2 T (#9~F- 87 1 (Mlargules and Pressey 2000,
Possingham 2000, Wilson, McBride et al. 2006, Ardron, Possingham et al. 2008), #&fj H A {E 75
BN, LEVEZ i [ SR 1) e I 77 SATAT /b 2 W) W e R0 W0 Ao I S He 22 B a3
B, AWTFIR VIR Z AL RS LS D B R 5 (R | g3k W
Y, W, RBERPIXE) AmE 8. XRE, E T4 R 53 2]
(¥ 42 SR AN S B 25 45 SR S A R
442 VB RESARER MRS E T

ABFFE R BB A SR T 55%. T5%A1 84%IMIFHES TG L Wb 22 REVE R A4 1
AR SR, AH & AP R 3R 0 32 o X R IR X A3 X IR BE 2% 450 T AR AR W A 43 A 71
50 FEE R 1) B B o b I v T AR VA T T AR S e XA B v R PR B AR T, AR
. RIS, T IX A2 R ) Fh A 15 S AR (1) B2 2[R 35 (Punchi-Manage, Getzin et al. 2013).
S 2E R e 1 2 R TR WA A LD B A AL MR e . A AL 3 E, A /D
A BEAE IS o A K ILAE 80% DL B HIAMAER J& T PIAN A, PAEAR (R ERED
Cleistanthus sumatranus (Miq.) Muell. Arg F5¢ ik CREEL Lasiococca comberi Haines. 1X
—HLREM 100 MMEANTTEA 51 ADFEIARA KBRS Z0 BRI 2 7 T REAI A
RUIZTRS FAFAR GG, TEF2, AL X AT 68 (/K RIS, DRI T B 25 5 52 30 53R
J#3(Tang, Lu et al. 2011). 17, M EAAS R A B LA H S XA BTN ARM 5
FER R (HAEAR: 0.67 glom’; $0HER: 0.69g/em® TSt 52 KA A BEELAF IO AT : 18
AR K T TR R B T IR AL I — AN B 2 i K (Hacke, Sperry et al. 2001).

VIrh Z FEE ISR B B ) FL R R T B A, ERAEORAT XN L VA N IR B A /)

PREP N FAE L B fe oo R4 X IR RCR AR BUAE ORAF T V2 2R, /o) ) H v [ 4% 1 £
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PR, [l B NP R IR P SRR 3 . TTTEVA 2 R I B i R 2 Rk
MBME, X —IGIEFHABH T — I (Harms, Condit et al. 2001, Laurance, Laurance et al.

2010, Baldeck, Harms et al. 2013), FRIALEAREERIHIEAL B & 5 & K fvg 7%, X fhRfE
TET 204 R (197 53 K 43 BE VR R T S AR 5 (RO 85 2 (A AR bk A e 1 = BRI ) 25

I 3E4)Fh 377 (Gibbons and Newbery 2003, Balvanera, Quijas et al. 2011). i £ BB K,
W2 R AL FEAIR U 0T R 5 /08 By A (8 7= B A M X 0%, 2 AT v 22 R PE AR AR
(RIBRAT Y B TR B A AR E iR e . B DU R AE A b IX, i e X

AE ARG 7 BRI Fh 2 R DRI, 4% 30 R AR bR BRI R b 22 5 1 52 0 61

FHS, R B AL & v B SR I BEHR /N, 105 R0 B 8

4.5 /NG5

AW TR, E L3R AL AT A6 B, BT R ETHE LN AR E Be i 5 2O
TN ZAEPEORTT BTG, DRI R K 2 B A E1S A Ry OB Bre — BLIXSE RGP
Bt S A2 i IR AR 2 CRAE AR BLREAE D VR 2 WA (0 A dir e dA, R IA L
4, T HAh R AT B QIR T RN TR AR AR B — AN K RS R 45 A
H A M FME 52 A2 25 28 Gt 4 HURE 1] o 3ATT 9 8 AT AR 45 SR S RIVEE /N R R P BROR A Ao 4 £
PR KRBT, JCHRACLIE F AL T BAT Fm AR AR 1 X
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SBRE: THRMERET UM RE 2 AR ERT ST LR

5.1 ThEetRRBT P 52

DA SRR % 8 R R S 285 S ) P 3 8 AR U ke T A 49 22 R AP IR0 4 BRAZ A R 52 R 4 TH
R ARSI 0 9 22— (Walther, Post et al. 2002), AT K ZEHT b, AL pert
AR NG TR 2 REE (OO, R 1 HARM o BEE B EOR IR RIS i
TR, B PGERIDIRe A ASFEE I T IR MR AOMES:, TR AL 1 S kSR B PG
YR AR SR 1) 7V, AT RE N AR 2 FEPERIT IR (I BE 2 145 8 o T Dh R MR AT 4 BR IR
FFANRIH PRI A2 M AR AL 73 31 B SR HEAT ML T (Kraft, Valencia et al. 2008). {41,
LR HBER A T RE IR B AR BRI RN 43 S0 J7 15 o X EEThBERE, RENSTE A BRI B) A A
BB 50 A i 08 A T B 2R ) 2 AR VR IR 7% (Purves and Pacala 2008), T N#EE AR &
GUd PR T . [FIRS, THEEMORABAE T AR RE TS SRR ML 4G s B PR 855 MR B
34T A | #9$E 31 (Southwood 1977, Connell 1978, Clark, Palmer et al. 1999). H1-T-4FH 412
FOTEIR B 924, KBRS BAORTBCL K, BRI A Ah 70 A1 Bl RO BB i, K]
B ARt — e K JTPR P2 2522 5K 1) i B (MeGill, Enquist et al. 2006, Green, Bohannan et al. 2008,
Webb, Hoeting et al. 2010). T4k, EALKIMEYIDIREVERY 2 B T MR R ¥ 1 70 ik
(Santiago 2007). #EV% IS #I(Cavender-Bares, Kitajima et al. 2004). =4 Fh 22 ke SLAEH L
(Kraft, Valencia et al. 2008). ZE T3 Aiff 7 (Poorter, Wright et al. 2008). 2E %5 A\ fZ(Funk, Cleland et
al. 2008). “E7= J3HE 7 (Vile, Shipley et al. 2006)%F . AR, EHFHK LM IR KR E
RS AR A 2 R BUHT B EE & (Kearney and Porter 2006, McGill, Enquist et al. 2006).

DIRE PR 18 BE ™ SR WA A W AE I I AR, — O e SUBM . LEMAR/KF BTl
AR, DU Ok B AR P [E] 1) 22 53 (McGill, Enquist et al. 2006). Y S REHIRAIL T
A A TE L SRIG FANRIAERE, BRI 0 SR AL AR 4 1 7 i) B 9T S8 % (Kooyman, Cornwell et
al. 2010). DAEVEIRSREE T 5 SCYIRN TR FH AR I SR AL (M JER, IR 3 T vz toih
A A ORISR B, b RN R A 2 18] B ASUA 2 B A P 858 86 2 1T A 53R 1
(Aniszewski, Kupari et al. 2001, Westoby, Falster et al. 2002). Cornelissen(2008)% i34 28 M
RN BN THREHR BT T, HAWAT B PR ok HS BB F v, B2 iR
EAFSERRE BN E I . — MRS, DHREMEIR IR 2 AE7E — € AOAE ORI . dn bE - T ARUR I 280

EACIEE IEAHCHE, &S SR, 8 5 A AH G (Wright, Reich et al. 2001), i
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- Fi 75 iy 5 e K 3 28 B A7 A 26 (Witkowski and Lamont 1991). 1M A 25 5 Al AE Ko
FEYIBET AL AFLE 22 1 F1H 9% (Chave, Coomes et al. 2009), H-MEAR AR PR AF7E AR 14
(Craine and Lee 2003)%54% . X R BT BEMEIR Z (A2 /- FEAUHT I, U0 Westoby Z54i tH Y71
I~ 8§ o -t (1) = AN [R) 1) SR M A 30 (Weestoby  1998), PRI T 78 552 s I FH 4D B 12 24 RS e
BSOS AR AFERS B AH 52 B 5200 o

DRI, BN E TR MR W ) 12 W AT (Westoby, Falster et al. 2002), Witk (Lk
IHTH A Specific leaf areas MY Leaf area 25). M K% (Maximum plant height). £
i (Life form). A% JE (Wood density) FIFf¥ 5 & (Seed mass)S5. T K/NEEYEH
VERIRIZERE AR IR A, DAL o PR VS D e S ZE AR, A8 HAs s X 2 o e )
F IR BE N 2 (Poorter and Bongers 2006). AN [F]47)7f [] (1) - [ AR 5 HOR HAth A= 775 52 52 & 1Y)
325 AH St IE B H B B (Wright, Reich et al. 2004). AR % FEFRARM A T2, 02
T A HET i W 2 o A LG LUK AR I AR 3 R AR ) A K e | BT S RV S A
R E ZAEIR(Chave, Coomes et al. 2009), HEEA ™ JE IS, Mt 2 M T2EY)
& [ 715 (Baker, Phillips et al. 2004). AAF % 5 0] F T 0 @ BEVE TS, NAED R
IS 1) s Ak LM 45 JE.(Slik, Bernard et al. 2008). Fi-f /N MY H. EHEAE I E
LR (Satterthwaite 2007), RE—MIMEESE . T HATGEH, MR REY].
M, A7 K /NEIRTE 7T 2 55 B (Andreazzi, Pimenta et al. 2012). i KW EE BRI R AEBENL 2>
A7 A3 A2 Hh Py 22 (1) £ Eu(Schamp and Aarssen 2009), & A2 S SE g A% ORI R 2 —,
MR AR . BT RGARIIN [ S AR A IR &, PUE T IR IRIF LI BRI BE /1 (Moles,

Warton et al. 2009).

5.2 Z REKIRER A SHHERE T EKIRR

TR 2 BRI T2 5 K R D e MR B 70 AT b Jmy S FLIR B AL 1, 1k Tt — 20 e AN
A BRYIA 3 AT BRI TIN5 4 BRAR A (R0 L o Ay R I 6 P i AR, AR TE
IPIRR, FEve AT T BRI LRI E RS T 320 £, JUHZAE By Hi X (Moles, Ackerly et al.
2007). 1A BRAE Y 5 KW v IR [FI A (A (Moles, Warton et al. 2009), M PRAR{EAEA
R AR A S VIO R, G T AR A A A IR R A 2 B R R TR . A
1% FE h,(Chave, Coomes et al. 2009, Swenson and Weiser 2010) & 2t AH B 04, [R]INFB.52
AL A AT B o HoAth — S SEHE R R W A B 1E PR (Moles, Peco et al. 2013)
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WAFR] 7t R

TEREVKT L, ThREMEIR R AN REERA R B V) RER I . LA B EE B, TE LK & &
Ty, A B PR e WU 2 FEARARG s T 7E /K 3 S IR X, A 25 3 U i 5 ) o
% J (38 i 3 (Cornwell and Ackerly 2010) 33X A& BT A %5 5 4 Jsz e i A s 2 (1 R
T RS (R L S VE G, A AT R IO LR RS (ST
O WX, A KERER BN . Slik S5, B TPIIAM % AT 2
PR E TSR, AT MO B e TSR TR, SRS i 5TER(Slik, Bernard et al.
2008), tifitE FAEAIKE TAF(Sandel, Corbin et al. 2011). i AN % B FIAE W& 25 VI A ¢
f, A AR RS RENEMEN FESH, B ES R RSGREHE R

(Chave, Andalo et al. 2005).

00000 n=11481spp’sites
' ; 3 § Linear: slope = —0.042, r2=0.24
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5-1 =4 i R3S (02 B S5 e A 4 2 R R 4 2 A R S LS A A 3 (Wrright, Reich et all
2004). AT BRI RRBEE N TR REMSEEZ B R R, SIRENTREES, TR
TE #7 Hi [X (Moles, Ackerly et al. 2007).

Fig. 5-1 A plot of how traits vary within and between communities as a function of environmental
variables (2370 species from 163 sites), showing that LMA (Ieaf mass per area) decrease with both
MAT (mean annual temperature) and MAR (mean annual rainfall) as determinate factors of a
plants’ role(Wright, Reich et al. 2004).Scatterplots showing the relationship between seed mass of
each speciesx site combination and latitude(Moles, Ackerly et al. 2007), there is a 320-fold
decline in geometric mean seed mass between the equator and 60°, and a sudden 7 fold decrease at

the edge of tropics.
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5.3 HHIFF KA RNZEH

R T BE PR 1) 23 A1 A% JR) 1 L R S SR AR ML) S L 5 3R R 1~ 2 TR FR) SR IBG o FE A 5 K]
T, L. KRR BN ZE Sy . W0 Katabuchi S548 HY, T3 B AT A % 2
TREREVE TR A SRE R 5 PREERL DR VO T ARV X0 T B 35% M8 57t LA S
A KRR 70% )38 5 (Katabuchi, Kurokawa et al. 2012), 1fij 38 AE S A0 T GE MR 18] 1 77 4E 348
P (Liu, Swenson et al. 2012). H3L b, S5E5/KAMEIEEZANE TR 0ERY], HEHE T
REMRRE R 22 O RETEAR 0 Al L2 H AL A (1932 57 (Fortunel, Paine et al. 2014), [KTM45 & Lhfig
PEAR, PRBER JEAE F LG o v 2090 5 B AR ST 5 38— AN AR bR (1 P 3 A1 B 4L O A (Kraft,

Valencia et al. 2008).

5.4 DNRESFEERIBT T

TR G AV Z FEE 4R bR 2 2 T WA BN 22 21T 5 10, 2% 1 B ah B AR AR
7 S SRS (0 S S, R T AE PR — A3 DX F A2 22 PRI e 2 HH IR 22 A ERE VR T B Hh 5 390,
VIR EOE AR S KA, (HRIIREZ FEVERN B3 3R, FRWEAT TUA MR A ol 2 A 5 A
SRR BTEAR, B0 T BEVE A2 5 P (Purschke, Schmid et al. 2013). A T #RAMX —A AL,
Dhae Z AR Y 2 REVE R — A B B A 0 B VF 2 AR A SR R IR AR B A W 8 3
(Petchey and Gaston 2006), 411 Swenson %542 tH A=W 2 AR N 00 S YR ZAEVE . ThREZ FEIE
Ftk 2% H £ FF 1 (Swenson, Anglada-Cordero et al. 2011), i FIZEHE A2 FEMERI AN T TH
EASVF 2 W FON TS5 SR 2 L DURE 2 FEIMEANE ROKE 2 REIMERIR T B 450 A D) g
H.5)Z5(Cadotte, Cavender-Bares et al. 2009).

BEE X —MES R, 2 AR =X A 1ITHE 7 (Mouchet, Villeger et al. 2010).
o S BhOXE TR 7E R OR A3 TR P BE RS A RN 1 3 B8 J@ Pk 2 BEPE Functional Attribute
Diversity (Walker, Kinzig et al. 1999) 5 FH3 1155 ploxst bR [R] #E &5 @ el idt 7 vk, e 7
TIIRE J T 2 R VB 3 0 Fh 22 B LR N 14 I 7 % £ (Schmera, Eros et al. 2009), BA K jt—B 42
HH PR 3 T T RE 23 2R 1A BE B e A K IR T B T VR4S B D) g 2 4 1% (Petchey and Gaston 2002,
Mouchet, Guilhaumon et al. 2008). X1, BAH— K2 FEMEFEHOFANRE ML DI RE 2 AEIER) &
ANTT T, HLR EWCRER E IR, 2575 e A £ B, BRI AN BET 2 8 H] - Rl T Mason %5 (Mason,
Mouillot et al. 2005)32 i ThRE £ FEMERI W & ThREF & ¥ . ThERII S K TR R HUS Fa 4L, IF

NXFIX =34 ML . FE T Ik, Villeger 25 (Villeger, Mason et al. 2008) &3 | % /N e B Ih g
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ZREEZANEERTH R T, AT RAESH XA H.

THREF 3 L, R e T /N 2 1A RS T S3RAS 10 S W e 22 TE) R S JHE 9 BT o 4 1
B s MRS, RieDiRetRE KB A B /ME B2 5, T2 MR T2
Y 2 ) PR 2 1) 25 S5 4 B PR AR AR (Villleger, Mason et al. 2008). [R1fiT, I f¥I ZhfE 2 B Rk
3 (AR YSE AT 7870 U S 05 (0 D e 22 PR SRS B v S5 A AN A e B O M 2 e
Ji. BT YRGS, YRS MR R B, MR+ 8 LT R B A B2
FASAE . SRTIBT AL, POAhIA] KA 5 e thoe BV A g (R ORBE R 3R, T MU MR A

¥ (Schweiger, Musche et al. 2007).
FR,, = J max[ f,(x) ]dx

S fi(x) =expl= (v =) X - ) ]
(1)

b OPRIRME, VR, WOl i RCFIPEIREL 2 RN IR 5 2 B )
ZEFEIE, £ x) ARETE T T A IR 2 1] B0 DA Je R B

DRI S FEARER T ThRETAR 7% 18] 22 £ 43 A7 (1935 2] ¥ (Mason, Mouillot et al. 2005). 5%
FE MR T A W b ont 18] ) 2H 25 F1 22 5 A EE (Schleuter, Daufresne et al. 2010), 25 B K e/ N IR,
MNTTTR BT AT (R DR 7 22 425 () IN R R R o o PR 2 ) PP AR B B i PN WA ) R B AR 4, %2
FERRMRL, R BZ A ThRE S i, OBV MR A BRI 50 M, IR RET
hREXI A AR, AR BB 7 BORSE . BA m D REYY 51 FE ROREVE & SR BN ), T
(R TH B850 JE (RO R8O (i fF S B8, AR B AR RS R FE ARG . LR T

dist(i, )
!l =
Wi + w; (2)
PEW, = :w’
EW,
=1 (3)
Sl 1 1
in( PEW,, -
?;mm( “571) S—1
FEve = — 1
] — ——
§-1 “4)

Hr EW OISR, dis(i, j)2W i SY0R0 j e AORRGREEES, wi AR RIS 2R, S R
SEY/ELE e
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e KA T B N DD REMEIR IR U o A— MR A, The R EREAREE T 1E
PERAE BV Bl A PR AR 2 B B ARG . LR L T I 2 IR E 05, tHEE M)
PR 5 B0 R BE B, AR 22 J8E T S BT o e RS 26 W K 22 U 3 A 7 B I A PR AR
TR S YU 28 B K 22 W R AR 2 A1 AE AR 33 -0 (Villeger, Mason et al. 2008). BT, &
DHRE R B M R WAL A B v, TR R SE S I, R A 25 R G2 AR 23 N (Mason,

Mouillot et al. 2005),

s=yd
(5)
(6)
(7)
Ad = i wi X(dG; — dG)
(8)
N
Ald| =Y w; X |dG; — dG)|
& ©)
FDiv = ﬂ
Ald| + dG (10)

Xix AVIFR PR k BUME, g ERIR K EG, SOAMIRIEL T NHRIREL AW i SEOH)
SFEIERE, d A REONBUE BB, wisd YA i 2.

PR, X =ANMEEUNEER T DR 2 REPER) =AM BRSZ I DT T . DA 2 AR BRI 5T IEIZH N\
BRI, T N T AR AN, I R YA R AL N £
4t Ty e 1 48 b5 (Pakeman 2011). —J7 [0, DhAEZ FEIEREAE N 3 T A F R AL 1 72 (0 4 A
(Cornwell, Schwilk et al. 2006), ] H ABffi 2 A= 25 K 7 (134742 £ (Mouillot, Dumay et al. 2007)F
TN TP 5 EE (Villeger, Mason et al. 2008), FfiE— B HR I SRR Ty R 2 AEME AR Ao e
PE )50 (Hejda and de Bello 2013), £ 2 AE A PPl i B 58 FE 48 R (Maeshiro, Kusumoto et al.
2013); 11155 —J7 1, DhAEZ PRI 2 JUE 7 & L BRI &0 S 555 1) $h € K 3R (Tilman, Knops
etal. 1997, Cadotte, Cavender-Bares et al. 2009). [FIBf, mINRERRFZ M () HAEMITS
4 b VE4) 7= i B i (Hoehn, Tscharntke et al. 2008), TMAEA) (I RS2 FEME & 40 5E 3R A REA:
17 W5 K 32 (Milcu, Allan et al. 2013).

SR KA R R AT AR D R 2 VARG ) — DN E R R, bR 2R A AR
FH%. EARESRE LA RBEBARN X, HIhie 2 A S T HAb X
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(Tscharntke, Sekercioglu et al. 2008). T 2 FEPEFR it e A Ay s B L 1 0] FH 58 52 PR 5200, 2
— I 2 AR R AT (BT 78 R A Th e 35 5 BE B T PR AR (3 nimg B, i o he &
F DIt 2 - H (O RE B 186 0 17 PG (Pakeman 2011)  7F HLH RGEHK THE Bl /KPR, 25
TR K, TIIREZ FEVERAR, RUIVIFPEIER L T [ 1K (Gerisch, Agostinelli et al.
2012). BEITT, ARS8 AR I UL b 2 THRE 2 FEVEA AR SZM, AL & BOE B e 4t
Wikt ZAEVEIR S 2 BN B . BRI, Dhfe 2 BEPEFRBO IR 2 B RT F T PRAT AR RS
JERIFENE , FE R AEAR Y D e F 5 AN 50 FEH0 . AT 58 B K AR ARk (Maeshiro, Kusumoto
etal. 2013). TEZRFILHIIX, JOEUEMMKRIRAFEMZ AR —FEZ DI 2, (HO2RE
BB AR Y, 5 2R ) Th e 2 K1 4 2% K (Edwards, Edwards et al. 2013).
F—MEDRE 2 FEPEFRARH BB 22 R BRI, BEE R BRARNE, VF 2 WA K 4 sl i
2R R, B ATGEIR AR, SRR R A B, BRI R R R
A4k, Gt 24 (Buisson, Grenouillet et al. 2013). [FlREHE, 5 EE N £ PR 25 A e 5 U5 R
FH A (1) B (Le Lann, Visser et al. 2013). [Kth,  AERASANT T e 2 FEPER 2 & — A
BT R SR A X 3

Xf T D REMIR BT 7T B8 9 AR A SRAE N LA HE ALl B T, SR AN [A) B AR 45 A At 2
IR AL s 22 2 REPE AT B AN R o NSEXIAS [F) AR 455 2 TR R AG R AN — R, R T 7
& AN A A BE IR 2 RN Dy BE 22 AR 20 AT AR 22 REPE AR P AT BT 148 5 30, JU R AE 7
HHLX o [FIAIR SR R, K HETEANS v Btk 7 An RN Fr BOUR RN &5 & A2k 73
BT, R, ASHE AR FEEANE — 25 (o AR U H I SRR A FTARARAMT BEZh REPEAR AN
DIREZ AR 70 A FUEE, IFR DI E AN A AR BE T B MR R D e 2 FEPE AL A
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AR SASMEREBRF BUER: i BACERFHIRA RS
AR A Th BE 2 AR BT 5T

6.1 55

A5 BUR T IZ BN R BRI AE Y 2 R R R G D Re T 4 1Y) 228 3 (Fahrig 2003),
AR IRAE B 2 K & £ FE1E b (Santos, Arroyo-Rodriguez et al. 2010), {H 5 ™ 5 [ J& iR i sk A7 7%
b MR RN Th i 22 RE 1 % 42 A8 fk.(Barragan, Moreno et al. 2011, Magnago, Edwards et al.
2014). FAYIFSBA B, R FER B P BO R B A1 A SR <R (Kolb
and Diekmann 2005, Ockinger, Schweiger et al. 2010). k& S8R 3 25 Fje & 5 WM R 30
T T BURETR AV BV O 3 BURETE Th B RIARSE M1 R B (Oliveira, Santos et al. 2008,
Tabarelli, Lopes et al. 2008, Putz, Groeneveld et al. 2011). i PEIRALE K A= IZS 1k A H BE Ak
WA R R AR (3R 6-1). WM b THUGH (EEZWAY) 1
T 11 AT %41 (Cramer, Mesquita et al. 2007), FEUR 1 FIAUR 120 A A28 4, - DR A
S5 I 2284k (Costa, Melo et al. 2012, Santo-Silva, Almeida et al. 2013). 1 AR FE T ZE 56 A )
& BT P Bl R B S G 58 PR B AR T, JUH T0UZ W At K 73 ik 36 3% PR HE(Brriant, Gond et al.
2010). Rk, FEREERKT L, VIR A B2 G, T IR )
Fii(Laurance, Nascimento et al. 2006, Ockinger, Lindborg et al. 2012).

PEIRALR I B0 25 S BE 2 REVE B o H RIS T IR 2 REE B 78 £ B R /E )R
R R ATy ReRt 7t b, BT AR5 v Bob Mt Fe s, (H AT AR 7 A 527
FHAT T — R R . WHEY) B R G AR B0 BN Y B D BE 2 B % (Girao,
Lopes et al. 2007), BRI /NRAR B R BE4E e AR S B PEIR 2 4V (Lopes, Girao et al. 2009),
Il Kooyman 2%(Kooyman, Zanne et al. 2013) % Sl A S T i A<M 2 Wb 22 REVEHE 5 AR BB
PR S IEAR O, (HR/NBES N A S A5, BRI Bom D ae 2 AEE . T 53— TAE
W T S W B U WA T R =F ' R B SR IS T AR AT 8 , (ER TR 3 51 FE RN B S U5 THT
RGN A, SRR By U5 mT s BEIE A A 7873, D) Re ke P B AN(Ding, Feeley et al.
2013). FEARARILLEI S0 THRER 50 B v T ARAR O, 1 1% 28 A1 BUE sl B ThRR I &)
FISG RGN, 2 BIERRIRIL 25 1) B 54 2 B & B2 ) A H (Barbaro, Giffard et al. 2013). 7E
EL P R AR B b, TR IR OR & T A, (B ThAEE BRI R R AR, AE
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WERID AR SR TAMEE, RUIAESE M SERaE, ATREAE BESRIA G R, ThResy S A
I #R PR (Magnago, Edwards et al. 2014). XS54 TP J& 1) 45 7] e 5 AR SR 1 R R I AR
LA B AR AT 0%, AR it SCES = D0 5 ik » RDERBEA & (¥ )8 P e T ThRE 2 REVEIN 20 A,
T 5 4E 88 BUE KR R R A K
3 6-1 FHAIHERN A58 17 B AR i 7 o

Table 6-1. Traits reaction to fragmentation effect.

iliant traits fAIFE FrBUL G After fragmentation J5 A Reason
leaf size/number increase (Bruna and de )
Leaf More sunlight at the edge
Andrade 2011)
) Decrease (Laurance, Nascimento et al. Hyper-abundance of pioneer species
Wood density . e g . .
2006, Michalski, Nishi et al. 2007) (Tabarelli, Aguiar et al. 2010),
increased edge effect.
Leaf thickness Canopy trees decrease(Malcolm 1994)
Impoverishment of big trees
Height Large trees die more(Laurance, (Oliveira, Santos et al. 2008)
Delamonica et al. 2000) Drought in the canopy (Briant, Gond
et al. 2010)
Small seeded plants increase with Big
seeded plants decrease (Cramer, Mesquita
et al. 2007, Costa, Melo et al. 2012, Disappear of large seed
Seed Santo-Silva, Almeida et al. 2013) dispersers(Wotton and Kelly 2011)
Some big seeded plants benefit
(Andreazzi, Pimenta et al. 2012)
Dispersal model changes
Short lived benefit but long lived species
life form declined(Lindborg, Helm et al. 2012, Invasion of pioneer species

Reproductive traits

Colonization

capacity

Santos, Santos et al. 2012)
Shifts to smaller flower (Girao, Lopes et
al. 2007)

Reduced (Soons and Heil 2002)

Disappear of pollinators
Blocked gene flow

PR RN LI T2 AR 20 A1 521k (Shipley, Vile et al. 2006, Moles, Ackerly et al.
2007, Swenson and Weiser 2010). HEY)ThREPEIRAS AR IC AR, W& T-H0bh B 3
I, BEE TR % B 5 2 PE iy (Slik, Bernard et al. 2008), 111 A % FE-Pfh 2 [ % R BBE

49



3580 7K & R I AR 208 (Cornwell and Ackerly 2010). [T, ThREEAR2x b & A= 15 Fr
Bt BRI AR A BLUE PR R AR AL, (R RN 2 32 BUREE A S AR RE R . I8 424 v B
IR —#E, AR BSOS BEE R R AL B0, W— R E R R ? H ATSEA 7
FRAELER R, JOH AR VR e 0 X380, A0 v U st X . AR BOR 2 A e £
B ZE CaRIIIX) . RIER . BEUS A DX, Rt B 4 e & B SRR SR PR, T
B BALE RE U 2 M I e R (R IR 7 ASHIT FU SR ERAE AR B PR AL AT D fE 2
VEME SRS, IS5 S IASEERAT AT BAL RN, 1B X 70X P 3 AR D % 2 Tt B 24 M ) 2
W FEEGRY . DRI X RRI A SR BRI SR .

6.2 BTk

6.2.1 HREIERE

HI T IRAR AT £ T RE 2 REPEFR B THERAR e i, R e Bl e e AR A0 st
BB RIEREAR, 2O TR AR SR m . Fhr R/ RS R, T
SEAEMIIE B AE 10 J LK ZE IR (Westoby, Falster et al. 2002). PRI AT 72k Fix se ok, H
HEVERI SRR I RE WK 6-2. (EFAMAE R, XHAE MM MCRE A 2D 5 A
AT NECR, T RIS R N RS S, T TR RO, BT, IR
Image J #f4(http://rsb.info.nih.gov/ij/ ) K AT HHTHIAR TS AL T, BCF- (B AS H H AR B . H
TV 2T M BOR AR BRI B, ST FA 18 A Y 4005 i 7 V2o v B [ AR 0
AR ARAS T B R A B A, R 10 MARALE, 2P
Koo SR, FEARYE log(H HIAR)=0.623 X log (K X 58 ) K-S H AP Fh it THIAR . b 1A ] BR
i, AT 4500 2 Bk K R U . o 38 ok Y PE XU AN A A [ DT, 23 b
KEPEAREEYF T, 1 MokE BPHEYPFEE, 68 MKH Kew seed bank, HAREA
A SRR A AR IVE ] Kew [EA0 FERIPIFIE P3P H 7R B, I 131
B, 39 B Kew [R5 EERNA FrA M358 . HpPit OuH 2 AR E BIYFhKF
k7P DS N W (i WANAN DV s i (VA OIR L  Avh=  a-3= 04 €72 N 5 = B R L
T, 2009 4E T BFANSEERIE RV 9 A, Sk E FIHLIX FATHIEEE 32 4, M_EIEE 1
A, RATAME SRR R 104 A0 BT LB FR I, SEHRERR, w6 F R EUS P
MH 1975 1K 4 (Stewart and Possingham 2005, Slik 2006). - HAth A% & 2 RKF 4
FRBRATREUE AME (132) SRHNIME (34) MERBR. ARE T E Y E R R
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http://rsb.info.nih.gov/ij/

B s A s R s (BRI AR TG B, JRAT TR P A R o0 NER R R . IR Z R B, P38
S AN AT TR PE Y 1) B(Andrews, Kinkel et al. 1987). FF A ¥ 10w BR 1%, A

FORATR NG LR, T 2k — 2B

® 6-2 HYITHBEMIR I 32 EAE AR T 12 B AR

Table 6-2 The methods on the collection of plant functional traits and their importance.

PEIR Traits BRI ZE Data compile SE /MK HE Reference EHE M Importance
SN Adult light niche,
Maximum Herbarium records and Books Flora of China: colonizing ability(Moles,
height Warton et al. 2009,
http://www.tropicos.org/Project/FC  Thomson, Moles et al.
2011)
From formula(216 species) Flora of China: Photosynthesis and
Real scanned (95) respiration rates, varying in
H T AR Xishuangbanna Tropical Botanical  http://www.tropicos.org/Project/FC  a predictable way in
Leaf area Garden response to environmental
Kunming Institute of Botany Local flora:(Zhu 2008) gradients(Wright, Reich et
Institute of Botany, China al. 2004, Malhado, Malhi
Specimen missing species: et al. 2009)
Literatures (16 species)
Global wood density Wood economics
database(Zanne, Lopez-Gonzalez spectrum(Swenson and
KAF et al. 2009) Enquist 2007, Chave,
Wood density Literatures and databases(146 Seeds of woody plants in Coomes et al. 2009)
(oven-dry) species) China(Chen 2000)
Literatures (Zhang, Slik et al.
Genus (132)
2011)
) TRY database:
Family (34)
http://www.try-db.org/
e Seeds of Woody Plants in Representation of the
ztjd mis Seed Bank(107) China(Chen 2000), XTBG seed trade-off between more
bank, seeds and high quality
Kew seeds(Andreazzi, Pimenta
Genus mean value (131) i
database:http://data.kew.org/sid/ etal. 2012)
Family mean value (39)
A Y Field identification and Flora of
Life form China as references
6.2.2 HFEHE
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http://data.kew.org/sid/

TGS, LRI B S5, IR ST XU R GBI T b S P B .
JREWER 6-3: TR WIS L ERE, A TR IBERNA M ThRE MR B A D g
DR M. T RS, BAAEMRNE, I IRATEE PCA Jrikie i L%
MR T (R 6-4). PCA 55— ili2 H3EFR 7 e ROt E M pH 4%, 5 Al AQER K2 L ik
K, H=EARKZM TR AR, LA E=5hR 1 4% 78.6%MAe R, AT g A7

Hr.
R 6-3 NIE LESHTTE LA MEE Z AL, 1999).
Table 6-3 Methods on the measurements of soil parameters.
ZH I3 WA E
pH AL E (£ K=112.5) LY/T 1239-1999;
_ R A/ Vari
IR, &R et FoTpriR e
B BT A 5E MAX CN

. 8. &4 HCIO,-HF iR,

YNGR Bl HGE D 2

sk
AR s
T R "
B

e

e

ICP-AES 5%

0.03 mol/LNH,4F-0.025mol/L HC1 {242, fHEHPiLL &
1 mol/L #1¥ CH;COONH, (pH=7.0) 2 4$%, ICP-AES

1 mol/L #114 CH;COONH, 3 #iZ 42, ICP-AES il

LY/T 1254-1999
LY/T 1229-1999

LY/T 1233-1999

LY/T 1236-1999

LY/T 1245-1999

R 6-4 LA LK 0T

Table 6-4 PCA analysis of soil parameters.

Parameters T3 2:%f PC1 PC2 PC3 PC4

pH 0.342639  -0.0068 -0.07193  -0.37104
2% (TN) 0.367208  -0.14151 0.102145 0.101166
AL (0.M) 0.306971 -0.26872  0.219982  0.19399
2w (T.P) 0.362676  -0.02324  -0.17175  0.088049
A4 (TK) -0.10887  0.311751  -0.64215  -0.00031
445 (T.Ca) 0.373459  -0.05901  0.000867  -0.15835
bk (>0.2mm) -0.26514  -0.41918  0.02252  -0.22395
R (0.02>K7/5>0.002mm) 0.280821 0.220797  -0.08604  0.206942
Rk (<0.002mm) 0.150192  0.474327 0.053339  0.158988
KEE (Hy.N) 0.334911  -0.18785  0.067893  0.239423
B (AP) -0.03571  -0.50137  -0.29518  -0.06086
R (AK) 0.199516  -0.18971  -0.61614  -0.00098
LHNEFS (Ex12Ca) 0.213789 0.185514  0.109641  -0.77611

6.2.3 LREMERRE
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BT WIMEUR W AR N — AN R 2 REE R R AR AT YR E 1 TTEE R
B EYIFZ R 4R R . FRATEH R package 1) FD BEARIAT VR ZAEMERTHEL, M
FABR% FD=dbFD (abun, traits ) it 5(Laliberté, Shipley et al. 2010), AP EdE4E abun
SEFEHLR AR, traits 2RI IR ESE . THE AT3R1E FRic, Fever, FDiv, Fdis, RaoQ
FBEEAEMRME (CWV: Community weighted value), # 7 AUE PR E & — ANl R BEVA 1
AR KA K 4845 (Lavorel, Grigulis et al. 2008).

CWM = pr x trait,
= (1D

o pi WF i HIAX 2L, trait RN 1 IPEIRIE
6.2.4 FHESHT
HELR PRI IR R T, M iR 2 DY =

6.3 &R

6.3.1 MyAHEAR 27 HlAR
PEXL RN X 2 e, BRI AR AL BOR . T KIS 62 K, i
AR M 0.96 F| 3687 ~F-J7 JHK, TIAMEEREWMEK, M Kydiacalycina 1) 0.26 543777
JE K Lithocarpustruncatus 1) 1.018 5B T JHK (38 6-3) . XEEYIMMEIR 2 FEAL 7041 2 21
IREERZma, DRI 52 BN B A A
R 4 FTEPIREIR 1 2 AR o

Table 6-4 The trait valuesof all the species in the forest fragments.

Index Maximum height Leaf area(cm®) WOOd 5 Seed mass(g)
density(g/cm”)
Median Value 14.102 54.816 0.569 157.838
Maximum value 62 3687.424 1.018 65000
Minimum value 1 0.968 0.206 0.017

VEIREI AT 52 B . T AKX S SRR . Afeyg B A8, A
FRERE KT IANE A (8 6-1). MAETIAR S, BESGEMmAERE K TIE
TR, MRy E R AR NS ZE BN (B 6-2). FEAA 3t X AT 5 e AR 5
JEANM T EE A, /N A R FRA TR B K L s X A SR R TR A K e (1A
6-3), IXAIRES A A L3t X WA BB B2 U DY ORI g S K Tl AR, JRATTIFR
RIUAEAR 73 A5 AU A B8 A BOLOSAR S A5 B BAT 2B IR (& 6-4).

53



03

05

0.0

0.0

a b b - .
= o
.
e T
[
© O -
o | Oc
g 2
(& o
w0 Oc
o
=3 =3
= T T T b= T T T
1 2 3 1 2 3
2 = =
o
- Ty o~
Ee 3.
2 8=
Lo ¥
g =
0. (&)
1 2 1 2 3

K 6-1 BEEBCEDIRETENEAEANFIEAL BN ZEST . 1A% 203 3.7,

Fig.6-1 The difference of community weighted trait values in different topographical positions. 1.

Valley; 2. Slope; 3. Ridge.
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Fig. 6-4 Scatterplot shows that no significant relationship between patch size and traits
composition and functional diversity indices. Fric: Functional richness; Feve: Functional evenness;
Fdiv: Functional divergence; Fdis: Functional dispersion. logPaSi: Log(patch size)
6.3.2 THRESFRIEII A AR

SR RAL L, BEPO A ThE 2 REMESR B T B A8 (B 6-4) . FRATAR I,
TR ZREPEFR BURI P 2 FEMEFR B AR TE ARG, TR SR BB N R 45 21 (L 6-5).
HAEARF AN L35 AF T 1 R BUR R R, e e AL X D Re = B R S R
THRKWHIX, TTER A0 X A8 T HAR PR AL B b AR 8. (HR ThRe R IR K
PUEMZESR: (B 6-6). B BIAYEPEAMRARSCIHT, 7T LA PR BT 3 L Bl 082 1 5T
BREEK (3R 6-5), W R BEMREDhREF = [E 55.7% 10738 5, (HF BULAUN R 5.8%,,
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Fig. 6-6The difference of community weighted trait values in different forest types. 1. Valley; 2.

Slope; 3. Ridge.

® 6-5 T AIC H LR D REVEIRH AN D) e 2 AR 70 AT B B AR A o A 52 7 BT e 1
DX RS 25 A 22 5 MU BAL RS AN R L . ot Leaf, seed, wood, height 73 Al AR
PR HPERAE: HHHIAR . My EE . AP EEME KW & . Fric: DIREF 5 B, Feve: IR
SIPE Fdiv:DIBERHUE . BEEE D BELAKI: 2) JWE; 3) WRALE; 4) log 5]
MBI 5) ks 60 RETHIE: 7 WEHES: 8 EAERIXAN: 9 1% PCA
fh1; 100 3% PCA %1 2; 11) 3 PCA i 3; 12) F[EEF. Hh RZHEAIRE, I
72 S B B RS AR B

Table 6-5 Best models for the traits composition/functional diversity based on AIC values. And
partial regressions were used for disentangling the effect of environmental variables and
fragmentation. Leaf, seed, wood, height indicates the community weighted value of leaf area, seed
mass, wood density and Maximum height. Fric: functional richness; Feve: functional evenness;
Fdiv: functional divergence. Variables included 1) limestone, 2) slope, 3) topographical type, 4)
logPaSi, 5)elevation, 6) disturbed, 7) distance to edge, 8) reserved, 9) PC1, 10) PC2, 11) PC3, 12)
spatial filters, respectively. For most of the indices, environment variables show higher

explanation power than fragmentation effect.

Index Best models Environment Fragmentation Spatial  Total explanation power
Leaf 1,3,4,10 0.478 0.026 0.567
Seed 4,5,6,8 0.287 0.012 0.337
Wood 1,4,5,6,8,12  0.409 0.024 0.094 0.412
Height 1,4,5,6,8 0.423 0.423
Fric 1,2,3,4,6,7  0.557 0.058 0.635
Feve 1 ;’ 6.8.9.10. 0.459 <.001 0.131 0.557
Fdiv 2,4,8 0.059 0.046 0.167
6.4 WiB

6.4.1 FRARF B RARA AR BRI R R
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KT AR I BACRINY. (BES R/ JBGEN) W HIRZE i B i . X — 4518
MVFZ AT RA B AR IR MG RNV 2T RGBS R KBRS Y E
) TH KR 7 mARM R . KHHIRL, Al KW 7l (Laurance, Nascimento et al. 2006,
Cramer, Mesquita et al. 2007, Bruna and de Andrade 2011, Laurance, Camargo et al. 2011). X AJ
RESMTIHMRERAR: F— WAL TAEEIIK, BIERFEFEEE 20-30 201, K
PEBE )T BT R (KRS — N S5 SRS, T B TR F A AR AR L oK, fn— LB 5t R W
PR Hafi 2% 7] eI 100 A BEAAII H K (Helm, Hanski et al. 2006, Rogers, Rooney et al.
2009), 1H A2 55 J 5 R BRI AT 50X Fp R 4 £33 55 7 WIASA7AE (Adriaens, Honnay et al. 2006).
V. By b ey B AR FE R B, RHARTIT 5 22 A 5 R0 2 RSORI I PR 28 A B 2 A I 3 U8,
32 4EJE M T RE R B, By B AR A BEAT i3 (Laurance, Lovejoy et al. 2002, Laurance, Camargo
etal. 2011) X P HIFE PG XUR AN IX AR VR 55— 5 A R BR AR FHSE R, B AR 5 (R 85 2 1F
AR, BRI AR A ER AR o IR A i R i 2B B R IR T 5 U W0 i e 445
(Melo, Arroyo-Rodriguez et al. 2013), HARAF 1 JE AR AR - SR 10 FRAT TR BRI 70 R0 538 (R Bt 98— 2,
R IR 2% 1 L BA S80S ] 3 7 MIR 4H %A 52 K ) 5Tk (Kimberley, Alan Blackburn et al.
2014). Kimberley 55 52 {115 5 A0S BRAMRHIFE MR EE K, R G 5 52 21 v BAL 52
Wi, T AR BE AR RE HO PRI 25 AR 0 Fr BUAR S AN K

PRI, 224 Ly, AEBE B2 T BURMOT BN AT S R A AR Ak, e R 3 %
IKFIGIN, REv N PRI AT TR, B0 B 52 207 B, A1 B AR B RV S5 R AT
Re R AR A, ) T B B R (Tabarelli, Lopes et al. 2008, Putz, Groeneveld et al.
2011). X—BLRAEMIE B 5 5 R AR EE IR . IX R, v Bob A il i 4
SRR IR A SR R AR B R B R F T REVE A5 AN DO eI . 53N — R, TP BE 4
2 FER G N IR TR A V& T A % B2 1) &5 35 4AH DG (Slik, Bernard et al. 2008).
NI, AR AR SCR JUEE R IC, AR BOAS 5t 43 A 7E AN T RO PR B i L, R e A 2 B
7 26 AN F PR SR D e 2 AR, AnBit 7 v R I BORRAR AT 1) T 0 A ZE 3R RS WK =
[ 1X 8 (Sandel and Svenning 2013), X £&7K 73 J i 1 DX B AT 7] T3 A AR M B FE R FhF K
7% (Cornwell and Ackerly 2010), 4176} FHEY)(Vellend, Bjorkman et al. 2008). Xz 1M
BOWARAROT B AR R e T B BRI R A B 2 R, AN R BER D
(Arroyo-Rodriguez and Mandujano 2006). TEAMFEH, RGEAKILEEILFZ F, Rk
RV D REVEIR 2L RS B PRI 3R o A 4 L s DXL 25 A 05 s B0 AR 3 DA A K Ll
JEHE KR RIS A5, Wl AN . FAEARSE(Fu, Jiang et al. 2012), HAFh#—. [
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ANHEHEWT, B A R LA A, IR — 8 SR R A AR A
6.4.2 THRESFEMRAERFMA . FBRIKNIIRE

KRR INEE B BRI, CINBEER /N, JAG08D (3800, ThEE 2 FEMER SO A 2
WA, [FIEE, SR R FRIE—30,  BUERBEASENA R B 2R st PR 5 18 B S0
VFZWIIURY], /NSRRI, BEA 451 R 2 R AP RO T 2k, LR 2 AEIE & I
T F&ia% (Lopes, Girao et al. 2009, Bregman, Sekercioglu et al. 2014). F BiAL S Ak 1Al
PEAR KT [F) 4k (Lobo, Leao et al. 2011, Abadie, Machon et al. 2013), Sk & BA Pt K,
ETFIRYR A AR, IRZOTFIRL, KARMRSREARRE, HEARIKKITHREL F
P, LU H RS AR E M (Ding, Feeley et al. 2013). HEEEEFGHA AT, DhRELIE A
RS R PR AR (I R, FRMIRBRER Y MR 1 2 AN 3 3 RO AR T AR,
TUATEARAN R Gofa e M #R B T (Magnago, Edwards et al. 2014). fEIX A 72 A & IR AR MR 2%
(I RE I8 5 FE UMK N FE R, RGN AR T The 2 Rk, SRTH 55— TR 7 20 R A 7E
T %5 Ty i 2 R VR B v DR R NG B R R T AR AS L, AR PR URRT I AR B T A8 4 1R
(Barbaro, Giffard et al. 2013). VFZWFFE I, HZHLIX PR KA L S 8O RS R L
AMAEE AT, FECE I FFEE L HIRFT O BRI AR A 0 S B, 7 25
IR 8] BRI (Ewers and Didham 2006). X465 ], SARMI K RAFAE T IREL FEMEFREL
AMBESRR/INZ N0, IXAR AT HE S BT W T A8 22 et (Y o B — TRAEHTIL A Fr BoR R
ORI FE R, AR T IR BT A AR i R R AR BRI T T RE 4 B m R D e 2 A4, (1
JEIX AT RE N BN I % (Bohnke, Krober et al. 2013). ARFFTHEH, ThREZREIEIR BN /A

B2 B RAT R, ISR R BT KT BGOSR

I H KPP A B S M A SEARThRE 2 R o AT DATIUI Ao, BOH Rk 2 BB A I 1) B HERS 12
WaE N, B2 IEF R AR A B A A 22 S AR T SRR, J IR AE [R5 v A 2R B A 5
o, TR BRSBTS A S B AN A 22 P A EL S P R JR2 )R] 3% (Soomers, Karssenberg
etal. 2013).

AT GO T AR BEA BOPR S 25 1 e e MR L ORI T B 2 R PR B E, X — 4518
S5V 28— WbEE AR A R AAeA, BEVE P A AR P G I, BH s AE
TRATIAPERAE KT RARME L. /N5 J5 17 & JE (Shipley, Vile et al. 2006, Purschke,
Schmid et al. 2013), TfiLIREZAEPEN] 23 EFHiE % (Lohbeck, Poorter et al. 2012), A2 4
T BRI 2 IR T 58 2 4 M K 2E 22K (Slik, Bernard et al. 2008, Biswas

and Mallik 2010). B, FESEPRIGARMORIATBIF, e tR IR R RGFE S0, ik
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TRACHER . R 3 BRI, AU EE TR AR ARG B ERY, B/
Fr BRI RE S B MR IR 9V 2 AW Ja BEEXE T (Turner and Corlett 1996).

6.5 /NG5

AHIFLIX > T F BARAR B 5 R BE 2 AR BOA ROSEXT R 3 VIR 4 oM Th BE 2 FEPE Y
M, EH TR ] BRI, BUSUS R R R RN . R TR TR B B
WL FE B ARREHLYE , AT VB B R BT Z A RE AT A BOAE i R 0 2k 37 A R LR o
(Trzcinski, Fahrig et al. 1999), 42358 2 AR5 7 o 50 1 MLk 0 22 REVE iz K+ i Bete
RUNLo AT HEATIFEH AR Ll i
L RS BALHE O 2476 18 BURAE B B 2% A 22 5
2. BRI TN 2475 RSN R RANE, ML IA SRR A B R [ 2 A T (8 B
3. EMIEARIEORY S SR A BRI R, R G A e IE 5 A S R AR IR

FEATI T A, AR T BUR 5 A A U 3t DR 52 H e A2 22 FEE AN e 4L ol ) 2
BT, R T A BULHT TS AN R R i, AT TR — 20 IR Y B Y
XEMZ RN A, JCHOREPITEARAE O T RE 2 REPE 70 A1 OS2I
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BCE: AR KESAARA K L K K ThRe R A R R H %
R

71 55

R M X E 2852 35 tH L dg ™ B A B, FL DU 43 22 = I AR AR B A A I FE 3 L
AT E] 2100 SEH: 42% A4 2 FEVEB 32 5K (Sodhi, Koh et al. 2004, Sodhi and Brook
2006). 7E 1980 £E21 1990 F=[0], JRIAM AL R EZORIE, WEARR X, 2 60%
(Al P MR 5 TR AR PR, 30% 5K FT-Hbk, TR X - B A7 AR AR (KB 78 %4 25 2% (Gibbs, Ruesch
etal. 2010). EZRBIEHLDX, BEAE PRV AT 5K, AORAE S48 1 ARHIARDC, 1R I B
T VR AN % Hi(Abdullah and Nakagoshi 2007), 1X — 7k 34 B 35 15 B AT AZ A 4% P 18 T il &
IR, AT R AN AT SR T B AR MR B ok RO SR, NS ARk
AR 52 O ARRE LA PR, B SE R S A IR LS AR 3. 3P 4E L 3l 1) [X 3
(Simonson and Johnson 2005, Sandel and Svenning 2013), #17E 45 5 W AF A7 2% 1 H [X A AR AR e
T A% A PB4 17 A 38 2R (Zhang and Cao 1995, Liu and Slik 2014). [Ktt, REEEAL%
AR BOU IR 2K L M DR 0] T 435 B s A 2 AR R R T REASEVE R B0 E
.

AR X & 45 A B T8 400,000 P05 TORAGHIAR, JF &GP EA-Lr2 —rmi, HI%E
o3 A fE R L X (Yuan, Zhu et al. 1991, Day and Urich 2000). 3%, A 2K (X AN HAG 5
BaE . W EA T A A F LSBT R, AR A BN LR (Clements, Sodhi et al.
2006), HIEHEHIE A A% (Corlett 2009). WFALM, AR IR E 3= BV B ARAT 1L,
JC A S W 2 S5 (A L 2R 2B B2 1 28 B 171 75 (Clements, Ng et al. 2008, Furey, Mackie et al
2010). A7 2K 1L DX B s A4 22 96 RRE A 1 () 48 455 3 (X (Zhu, Wang et al. 2003,
Clements, Sodhi et al. 2006). U17E TR PGIV, 1% R BEAE A 2 1L HL X 4 A8 & B (Chin
1977). [EIE, 75 BF 70 2 B A 2 1l b DX AR 482 3 fih 4 AR 5 7 B0/ (6 W Bl 22 B 1 (Pelfili,
Nascimento et al. 2007, Tang, Lu et al. 2011), {E2 G BB FIE R, Wt ARF A
AR TR Z AR, RHILIhRERE 5 (Fu, Jiang et al. 2012). [T, A A 1L X 3
AHEBOVIR R, BB RR A, a7E 5 R X2 DU KA R Y 2 —
(Cao and Zhang 1997), H 24 ZFEERIRIH “J7 4" (Clements, Sodhi et al. 2006) .
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ANZE I, ITAERAE AR B M X VF 22 A K LB AR A BV BRI T R A, BLER A TR
AT AV A S AR O UG A K L X AR 2 R B T fE (M eMillan and Larson 2002,
Clements, Sodhi et al. 2006, Clements, Ng et al. 2008). 1R ZHF 7T, — H A7 K 1L HE A4 A
Ko S aEA, HKE IS RESREKIRAE(Tuyet 2001, Wang, Liu et al. 2004). #TH K1
TR T AL () i ORAP O, R HARR S M M D BE TR R AR B VI, JCH X IRt Re
1% BRI, B AR KL X AR (AR B, AR BF FELE #AHS B AR IEE AT (Brewer, Rejmanek
et al. 2003). BB TR T PP K IIAEBAME IR S, 20CE IR 451 Dhpeid
TR F SRR RNV it 2 1L AL e 9512

BRI, DIREZ FEPEIREOIE W12 S WA v B8 AR I R AN R L D) REAR 4 O VP AL 45 47 (Diaz,
Lavorel et al. 2007, Pakeman 2011). AHE TR Z AL, IhREVEIRALEA Z FEPEIR B 13055
FASWRERIE S, TRAEVEAS TP & (500 (Mouillot, Graham et al. 2013), 41
ST AL T B Hb [X 7 3L 98 EE 1 B2 (Maeshiro, Kusumoto et al. 2013). S BLHF R, mdfd
LREVEAE AR AR E A F I B8 2 FE P (Tilman, Knops et al. 1997), {EZIX ik 2% # K% TR
JE RN A S5 2R A AR A 5 4K (Mayfield, Boni et al. 2005), W17 A1 B TP IR 6 & 1 8 B AN
FEAR iy (Biswas and Mallik 2011). 2811, 1X—5¢ R AR 1 B SC PR FARMEE R o 6T 11,
A FIAE D D RE PR K 0 A 2 L L X D e AR S AR — VAl o B T A 2K L X
RO 5T oA R 3 DX g2, BRI AT THE I A 2 L AEL AR T RE IR 22 REPE IR

TEVERURANHIX, TR IR R LR IR 7K 78 X, A K L
AT JFG A T I U 0y b 2 R R B A A0 AR s AN T bk R T 453 LAER A7 S R (Zhang and Cao
1995, Liu and Slik 2014). 7E 1976 4 ¥if3 76% ML X B AR A T5, £ 2007 75X ARGIHLIX
HE 4% X Y B o, HiX @RI LE(L, Aide et al. 2007). F5E L, 1IEZFEN
X JRB FBO 2 AR AT DA A 2 Lk DX R T AFE FAh b X (Fisher 2011). SRALHEYF,
XGNPI (FE— DN RERE L, BANRBEHX) FrBALK A KL AR
IR I e IR 2R S 22 AR VE I 22 S it T BRAB A o X SCEE , aded B A/ 1P U 4
(] — 1 X A AL AN E A A RO BOR IR Al 2 e, FRATTCIE Rl LT )l 1./ K
L b XA A2 756 A [H) T F A AR bR R 56 2 2. DD RE 2 AR PR RE 75 N PR R A7 AR bR B AR b AR
W% REPELRI 7 TH A5 6.2
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7.2 BFR T

7.2.1 BrILEEE

B RIE TSN . R, BT ARMRISELARIE, FRATHE 50 AMFEH b4y e = Fh S
A1 K 1Ak (Limestone forest), LAAITEA  FE Ik AN A L34 R 1 BEE « 52 LRl bk (Fagaceae
forest), VAT FRMIFMANKIRIRS . A7 5 S A 10 34 (¥ 3 v AR 0 LI 345 (VR 45 K (Mlixed
forest).
7.2.2 BARHHT

T KBRS T R BRI T RS 2 FEESR B S, AT T AR EUR IE S A
(I HAE ) SCRMEREAL . Sy T HEBR 2 ()[R T RIA S 2 R 22 bk s, RO AR DI
T AR IX AR R RN AL

7.3 &R

7.3.1 WIFP SRR R
PRI, AR R INANAEA K I AR R S A — e 2R (R 7-1), sl
FEJR A MR 25 i T AR AR, A Rt B AR AR AR L IX D e AR Z ARy
B, BRI AR — R, (ER AR A ECR 2D TR LR (B 7-1).
A2, UVt S RO K 2 Bk, R B BOm A 5 k.
R T-1 =R BRI IRV 454 o

Table 7-1 The community structure of three forest types.

Forest types or 0T 5 P AT AL Yok R 1 v W T
AR o A EEA F(cm*/m’)
Mixed forest 21.90% 17 38.2+6.9 92.2+56.1
Millettia leptobotrya 133

Pittosporopsis kerrii 93

Phoebe lanceolata 66

Baccaurea ramiflora 49

Polyalthia simiarum 46

Fagaceae forest 40.50% 18 26.7+6.4 74.8+33.6
Castanopsis fleuryi 217

Millettia leptobotrya 189

Aporosa yunnanensis 152
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Castanopsis echinocarpa 128

Castanopsis mekongensis 67
Limestone forest 62.30% 15 17.5+11.6 106.4+66.3
Cleistanthus sumatranus 717
Lasiococca comberi 104
Celtis philippensis 90
Sumbaviopsis albicans 33
Kydia calycina 33

o 8

o

=4

L~

£ 8-

L

K]

2 g |

& h — Limestone

Fagaceae
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Number of sites

Bl 7-1 LEARTFE A SR e - A (BRSO 12k Limestone: 1K 1LI#R#K; Fagaceae:
o bR Mixed: A
Fig.7-1 The species-area (number of plots) curve among habitat types.
WL LEAEIAP AL, AR =R AR AR B ZE R (R 7-D. Hh, A
B CLPAITEA | JHAD S0 25 0y EBERR, i 7E FAb X LA 5e SHRE, IRIETERNEI N
E, ahERER (8 7-2).
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7.3.2 HRARA AR
RS MR A S e AR R AR RS R h A BB I 22 et (38 7-3), WRHB 5 B A1
FEAAKNMX EESTAEA KX, 7R AR G TR ZE SR MR/

WP 2 B, JCHE LIRS M
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Fig. 7-2 Species composition in different forest types.
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Fig.7-3 The community weighted traits value in different habitat types.
7.3.3 YIS R T RR 2 B TR B R

i LR D e 2 FEPER R FRA TR IUAE A AR X L D Re = A &) AT
ERRIHIX, mIhReRBEN L REZS (K 7-4). B, HERIMTKBUKIEA &
AKX THREZ PR AR AR /=, WREdh 7. 35, 30 %, @RS A, HATRI M+
R HABZ AR KL B Y.

WL EEAECR I, A L X BEAE YRR, Dhae S R, AR T AR AR
Ll X DU T e = 5 BE AR R B I 2R N G 7-2 FEL 7-5): (B2 P R REE VIR AL
g, HIhReA S BEARRAS R 7GR, DhRER B A Z MBI (% 7-2 FIE 7-5). &
RS, MAEEERE T RS IR R, HR R A —FE.

o
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Fig.7-4 The patterns of functional diversity indices in different habitat types.

72 AEEEEZEY T D Re 2 AEER BORY R 4= & FE A R 70 B . *30R 0.01<p<0.05; **
£~ 0.001 <p<0.01; ***FK IR p< 0.001.
Table 7-2 The relationship between functional diversity indices and species richness among

different forest types, with a emphasize on significance. * 0.01<p<0.05; ** 0.001 <p<0.01; *** p<

0.001.
Limestone forest Fagaceae forest ~ Mixed forest
Functional richness R*=0.7978"" NS 0.4363"
Functional evenness R’=0.4702" 0.4634" 0.3862""
Functional divergence NS NS NS
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Fig.7-5The relationship between functional diversity indices and species richness among different
forest types

7.4 W
7.4.1 HORARAT) BE 2 FEAETER RIZRM K AL R 12 57

FATE B I L AR A BRI AR VE 2 B B R BB %R, A2
FEPE . HRSAITIRZE . Thae 2 R, MILMERT 7T —FF, ORI 2L BA B> YA
(Felfili, Nascimento et al. 2007, Tang, Lu et al. 2011). XA G2 M THLEMH . 5Bk 115
H )5 H 5%(Clements, Sodhi et al. 2006). ARIELGH, 5 RS T FAEE L M i HIP R0 A
% MR A3 I (Fauset, Baker et al. 2012). 4 1 3& RORMER) A 2KCE RS, MR A5
i 52 PR R, B ro A 5 P A AR SR, TS BT 52 5 0 Al 0 J=5 B oA A=
5%(Ouedraogo, Mortier et al. 2013). E A K AT IR ANPATEAR 5o rH R AL 2 B #4C
XA X FROE PSR AR B 0.60 g/em’ Ay (HIFEA: 0.67 g/em’; &1 8K: 0.69g/cm™
(Fu, Jiang et al. 2012, Slik, Paoli et al. 2013). 15 A/NUAEX BN, AR H XA H X FIAE )
iy 52 HMf (Malhado, Malhi et al. 2009). BOKHIM 7 IRIELN A 2% 2 K8 FRae4eRr A K
(Moles and Westoby 2006). T4 KM THIFR . BURAHE 2 B (R ) 22 Ko A AE IR S AR A
I, AT TER Y], A AR LB IX AR B A AR AR AR SR R A A7 Sems, DRI A
TBONVR IR B FEVIAP LR b, A L D 2 R AR DA — B X0 1 A
HLIX () beta Z2FE%, AT IX AN HE X BCOA AP 22 FF 1% #4 R L X (Clements, Sodhi et al. 2006).
742  FRLFARKTIRES R

A1 0 L DX AR H A AR bR AT 2 R Th R o BE AN ST B, (ELR— T R R BBE O T W (B 22

5t o AEARATAR LLIHLIX (1 7 D RE S B L R DA B 22 R0 Ao BEKE bR 2 1R EL4 T (Villeger, Mason
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et al. 2008), X R AKX &% HIREERR G 17 A R HER I H R RE . IRThRE
Y5 5] FE 3T 5 PR S5 I YA FH A G K 1L ML IX ) 53 14 (Mouchet, Villeger et al. 2010), fL#FhE
AT P IREEE S PR SN o AFA0 A L b DX v T BE 2 2 3 W A e e 2 RO AR AU 1 5 ALl
[} 47 #£ (Mouchet, Villeger et al. 2010), B[ 253y [X & %3 Y o | F AEAE PR AE MR 5 R H
DRI T AR AS A8 BE N 78 53 o DIRE R SR S I IR S A1 35 1 A R R 223 ) o s AR B (Vi eger,
Mason et al. 2008), A Hff 1.3 B H 2> Bl 35 P850 55 B 19 I i PG (Villeger, Miranda et al. 2010),
T FATFERFFE b AR AN R A 53 18] Th B A B ) 22 57t - DhRE 2 FEVERN R G D RE R 55 % D) AH
J%(Tilman, Knops et al. 1997, Bu, Zang et al. 2014), 43R E A K L HX 14908 (150 t
Cha") M FIELKILMBIX (198t C ha') %/N(Tang, Yin et al. 2012), iX—45 R ABARBLAE
DhReZAEEd R Lo BT, A AL XY AT B RG DI eBONHESS, X Ah A ) an 044K
PRI %= .

FATHE5 AR KR EE A Pakeman %5 —3%, BIEE& ThREMIRZH RO T e 2 AEVEAE AN ]
Foft - FoE 1A 355 1A 2 AN [F] ) (Pakeman and Eastwood 2013). AS[F 2, FRATTA B & A
Dfe Z FEMEFR BT o0 RABEE AR A R LA F AR . — SR R, X MOC R
AT 4 B o8 RS B 45 2% 9< (Mayfield, Boni et al. 2005, Biswas and Mallik 2011,
Lohbeck, Poorter et al. 2012), HA1fI45 Rai HAF0 5 B AL X EEARAT AR 1L X R T
R & FETRECE T m M AH DG, SR KL X DR 2 FEE X MR K 26 0 s, RIS A
IR PR G TEE H 0 T —SeMtRME,  HADRR R D) TR FE (K (Petchey, Evans et al. 2007).
s, THEEE & RERE DI RE RS 1 2o b AR R At R 7E 7Rk, ENTHE
i DI RETUAR . (BRI E) 1o PR B8 240K [RI T e Dy 6 =& AN Bl Wit A 0 364 o iy 38
(Gerisch, Agostinelli et al. 2012). HLhRETUARBERIUE TR R K LI A 2 K AR IR 4SS
¥, BIMEA PG 3), O R ID RE4ERF = D) e 3= & 2 (Bdwards, Edwards et al. 2013, Schuldt,
Bruelheide et al. 2014). JREntl, FETURMREE—EER, EWZFEMEER AN
() 55 B0 H SR S SO AT R 145 9% (Reich, Tilman et al. 2012), X3 B 2 Bk S 30T A B FL 4
e — M HIVE R o R AT TR K gy . BRSSO B AL
NFEA R A R AEZS O, AU FES 5 B S0 0t BB TT R MR PRl S
A TR T ASHE AL 4R BT AR (Purschke, Schmid et al. 2013). [Klifi, ThEESE & BEAEREERE
RAENHIFRAE 7R R e . DRI M RO RAZE IR, B YR E ) 35 n i 34
SR ARFZAE A AL M X 25 v T AR 2R AR 5, 91l 1 M =F 5 BEAE4ERR DD RE 2 AR IR 4ERFHIL

il B . B ST AR N — AN BRI R (48 5, R AR IX SR>, HARS AR
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FIAS78 51 (Mason, Mouillot et al. 2005). A BTG, RIIREHSIEZ S RGAEERIIREA
gy, XTSI UK (Ding, Feeley et al. 2013). X tfg A7 K 1L X (1) R G ThBEE
XS BONMEISHS, R THEETI0 (CRAT iRl AR FIHRPTIIRBZE R Fadd T
S IR B NI AT BB A LU AR SR At A 858 N ARV O PR A AN Th BE 2 FEIE R I
AT RN LR L ARRE 1 A AL B XA A (R S5 A MDD BE

7.5 B4~

TR 22 T U4 L R FAR R BB R B, 52 B e TT AR ¥ 2 4 T K 4
AR P I J5 BEHE BT (Turner and Corlett 1996), HARMAESE H BLIISS A ThEE & e 11 2
FoA A=y B B LR 3R, InAE AR TP DR D e 2 AR % 2R 3 B0 I T RE 2 AR
b2 N F#(Bihn, Gebauer et al. 2010), TIAEFTRIAR, BT BRESE A IR AR AR 1
W) Z #E% (Lucey, Tawatao et al. 2014). A& Gt OR47 J7 1 (AT ) R ST S e BAT = M b 22 e
X 3H(Myers, Mittermeier et al. 2000), {H & IXFF B AR Z0& 1 AR LL T BE M 555 2 XA MR =
SCH X33, TR 24 52 380 SV 0 AR L X o [ B OR 8 22 17 1) - b e e A U A 3t (A bdullah
and Nakagoshi 2007), A7 KA 2K LRI S UK 2.7 T (Clements, Sodhi et al. 2006,
Fisher 2011). sk b, FERFAMRET ], FRATIME—F 2P BF A0 7~ R 76 B B8 B PR 1) A 2K
AR o AHECT HABAE A, HIAS R B 25 AR B Fr g MR A e, HL
AR XA, HOKZ fe BAT i Ak 85 P2 4518 13 A2 B R (Ouedraogo, Mortier et all.
2013), — HIEEOIA )55 S A KR . BRI, ORAP A AR R 2 R ST I, RSE
(R ORAPHE ZE 1R WAL A AR A W6 L)
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BI\E: ERREEYFAERAB RIS AR R

8.1 55

Pk RN A S S VIR OC I, A BRI AR W A ZE AR A 3 (Harms, Condit et al.
2001), TIXRSAFEAES IS AR E 7Bk 2 . 7ERA X S AR R A9k
Gy FIFR I3 2T R 5 B ARG AR KD 5 T 3R AR T AE T 10 L8, WA K 2 R 2
TR SRR 22 5848 Ttk BRI, AN R 0o AN 7] ) A 356 234 [X 3(Potts, Ashton et al.
2002), HHr, FEHIXRE E, H1J% (topography) -394 ARl 7 AE B KA I e e M 4
i i B Z [ 2 (Gibbons and Newbery 2003, Costa, Magnusson et al. 2005, Bohlman, Laurance
et al. 2008). HUBK 7 MASB KA Z VMR, —HIME, BOFHEEHIX b & H E s
gy CEE MRS &L B, BESEI0 ), MR XK 23 1T 2 0 FR [V 4 T 57
B2 R, 1E T R T 5 I IR 43 2 A ASBE L7347 (Gibbons and Newbery 2003, Segura,
Balvanera et al. 2003, Laurance, Laurance et al. 2010), Mfi 38 o At JEBEHLIE . 1]
U, FEREL 2SR R, PR AT 25%1978 5 2 B b PR F- U (1) (Punchi-Manage,
Getzin et al. 2013). 7EFE KJUE N, Hi 02 P A 9 3 A7 1) 5 2[R 2% (Eisenlohr, Alves et al.
2013), {HREREAE RN, HIPRI Y. Allouche SFfRH, AHiFFIEZNY)
b T AR il £ 5 25 25 B 520 (Allouche, Kalyuzhny et al. 2012), Mi7EZ 1L, HFEE 1Ll
GV AR RS PR E — DX R A VE S, T80 U T R R S By i X i A2 )
% FEPE R B 2% (Lippok, Beck et al. 2013). [T, AWMU 1S BUH A 35 A [F) S AN Fi
G35 Z T T AE I R R 5 IR M 7 L. L b, AR R R IR T )
I, AAS S EE — % iR (Sandel and Svenning 2013). AT, i€ M R 1 X BEI& ThfE
PR AL 2 A 23 A1 RS20 e i SCER R

8.2 5 ik

8.2.1 HIFHLX

AR SLISTE VXU T 20 2 BURME R REISERE . ZREHAL T T 25 HE 48 T RN
B L, R4 101°3426"~47" , Jb4i 21°36'42"~58", J& T rh EZR AR A A 22 B B 25 W A
LRy ALK 500 0K, B8 400 oK, AUR)E T IR, TR, A
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Bt 21.5°C, FERIBERELJY 1400 2K ZFEMTZ WA ZO9 e &R K2R BRI
BHOREY) . ZFEHT 2007 SEAEHLIE AR, RIS Condit S5 7€ BRI UL . I A A AR
(Condit, Hubbell et al. 1998), XJ A M&E KT 1 JERFITRARFBEAREARC & s HM DI
K. M THE EEARZHAMEN, 2FHEE, ML ICHEY AR (1.02%)
AN ERARBRAT (SR, BA AT E] 334 DYFPAT 94856 %
8.2.2 HIFEHIE

FEHAE R4 1% 500 4~ 20 K3 20 K/, AR ¥H% Harms Z5(Harms, Condit et al. 2001)
SR B TTVETH AR /NRE SRR L MY L RO ), S8R RS N DT S DU A A Y
WESRPATRE MR « SRR AR T DY A L b R R = AN T B 1 T 5 7K T2 ] 72 A
(PS54, S TR T /NRE P SRR T B 8 A /INEE PRI~ 23 2 T 1) 22 SRR A5 M
(RS AFOS AR R 1 DX o B DN SR, Gt s T b A v R X A Dy IR AR, B T
I 1e) 2 FR I PR I () T 1]
8.2.3 E T B EHRKIER R

MR RS 5543 JS (1 JE U (Lan, Hu et al. 2011), ASHFFeH BTG /IMERLA N 6 KA
5, 70008: i Valley (B EE<Sm, ##4K<Bm); K3 Low-slope (HJZ >Sm, #FHk<Em);
3% High-slope (%% >Sm, ¥4k >Em, [V1/"M{E> 0); =145 High-gully (3% >Sm, if§#k >Em,
M4 {E< 0); th)5 High-plateau (M <Sm, ¥4k >Em, M{E>0); ME Gap (Lik 5 FpA:
Bidi 20 m x 20 m FEJ7 ARG TR MR 20 >200 m® B B o AR B AE SR ). HFH, Em
e fa PR, Sm 45T,

Habitat types in 20 ha plot Topographical map of the 20 ha plot

8-1 M 20 ABURKEH ARG, B KA (LD,
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Fig. 8-1 Topographical map of the 20 ha plot (Right) with a classification of habitat types.

8.2.4 HEREIEHKE

A 5 6 FB 0 MR B A A SRR A AT 3R AT B IR B USSR 3RS (B TRY B dE
http://www.try-db.org/), K2 HHfa i W 3RAT o i T AR S T A T A A R K
A B8 B SRS, DRASTE A48 PO S RN AT R Bl R AT B WA A s A TR A b A
YIFThR AT . — B2 10 MRA, &iFe 20 NP BT ARA R E R B X A,
MARASK I FER m A, BT AR R AR AR B AR S b . A& T 5778
PRASASMARN 318 AMFT, B PIE 20 A BURFEHRAR FIAR A A TR S PR AL S ARG . X T
BADRAH A, FRA T L AE 2R o A 4 5 WY 8 (http://www.tropicos.org/Project/FC) 1) 77 V%
KRB e KK 55, AR YE Kraft £5(Kraft, Valencia et al. 2008)3@ id - T =1 kK
X B K58 X 0.7 IR

BT ARATEICRAE R, A8 AR5 1 5 2R TR Ah B K= B . SR, F 0 )
T b R AT BB Z AR A K, FRATTE I 1R A B BT VE R R RO .
P RN 3= TR T PG OUR 0 A4 R0 el o 7 2, o 2 5507 SB[ 40y R MR o
R, BRI 2 R R A B . AR R AT AR Kew @ AP B4 E
(http://data kew.org/sid/) A1 E& WIAE Y BITRH 5T 2 AR AR SCSCHR (3R 8-1) 0 AR EE Ml id &

A BRR M 22 B #04E 7 (http://datadryad.org/repo/handle/10255/dryad.235) 3 2 2% ~C ik TP 47

(Stewart and Possingham 2005, Zhang, Slik et al. 2011)F1SZBRI& K557 YR {E (AFEC ##
FE)o X TRy BARE AR, AR RN -FEME R AR DRI RS A
PS5 AE AN [F] & P9 R IR A A % DA 5 1 ) (Moles, Ackerly et al. 2005, Slik 2006,
Swenson and Enquist 2007).

BT, FRATIRYE 2 FEAE DL SRS 20 K3 20 K/ANREDT O PRIR-F 3948, AR, &
KA ARl =BT AT logo A3, DARIEEE & IELL M A A ). FRA1EH
HRE o HTid: (DCA) R HTIF AL . PFh £ A RIS A B 5%, R4
AT ) 5 A PR HOR M RFEHOR G s .o S ARFE 20571204 Simpson=sum 1-(pi)’,
shannon=-sum (p; x log (b) x py), XH pi PRl i ZEAILEE], 10 b ZIHARARE. XLt
HJEFE R i 5 (R Core Development Team 2008) HL ] vegan 1 347 .

PR ZREVESR S, CIEDIREF . DhREY S BRI Ae AR 285 R i 5 8 FD £
THESH.
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# 8-1 WERMTER . k¥ LT

Table 8-1 The traits measured in our study. We also include the reasons that why we use them.

Traits Data compile Reference Importance
Maximum . . Adult light niche , colonizing
. Herbarium records and Books Flora of China: o
height ability(Moles et al. 2009;
http://www.tropicos.org/Project/FC  Thomson et al. 2011)
Specimens in the herbaria(318 . Photosynthesis and respiration
. Flora of China .. .
species) rates, varying in a predictable
Xishuangbanna Tropical Botanical . . way in response to
http://www.tropicos.org/Project/FC )
Leaf area Garden environmental
Kunming Institute of Botany Local flora:(Zhu 2008) gradients(Malhado et al. 2009;
Institute of Botany, China Wright et al. 2004)
Specimen missing species:
Literatures (16 species)
Global wood density Wood economics
. database(Zanne et al. 2009) spectrum(Chave et al. 2009;
Wood density . ) )
( dry) Literatures and databases (218 Seeds of woody plants in Swenson & Enquist 2007)
oven-dr
y species) China(Chen 2000)
Field work (40 species) Literatures(Zhang et al. 2011)
TRY database:
http://www.try-db.org/
Seeds of woody plants in Representation of the trade-off
Seed mass XTBG seed bank(Mostly)

Literatures and databases

Personal communication

China(Chen 2000)
Kew database:
http://data.kew.org/sid/

between more seeds and high
quality seeds(Moles & Westoby
2006)

8.2.5 HiEoHT

LA B R ARARICI AT, T LA E BV IPERIE . DCA Bl PR ZREME. TRIRZ
FEVEFR ORI R T IR &R, 2 AR R 1 18] T REAFAEAR T2, DI 3RA 11 AT AIC
PRI PRI IR AT I AR Y, T 2518 B AR R e, DRI AT T e LA AR ik AT
SAR FRUALEE, DAHERR A HAHSCHIFEN, RGBS 22 A 0 SAM. B

(Rangel, Diniz et al. 2010) 347,
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8.3 &R

8.3.1 HEHRAFIRAR
T 55 R TR TR 2L A % (R AR e (1] 8-2 FITIE] 8-2) . LNEEVAA EE ACHA 5 5 Al 1 /N A L
HRFEIEMK, REAMEEZRAMXEEEGEESNMFEE, EHH AR N,
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8-2 WU IR BEVE B PR IAI K 2R o
Fig.8-2 The relationship between community weighted traits values.
R 8-2 FAEVE B PRI ) B R BRAR IS R B

Table 8-2 The Pearson’s correlations between community weighted traits values

AR (Traits) Leaf area Wood density Seed mass
Maximum height -0.206™" 0.13" NS
Leaf area -0.512"" 0.312""
Wood density 0.823"

8.3.2 MRRAFAFE TR IR R

PO 2 REVESZ BT R PSRN, R AR PR RN B AR PR 0 AN [ A K
BUZEARIH: X, Wb = B A3 ) FE AR i o 1T 0P AR Ay W 2 RE L O B bR AT AR L P
(117 B R [ A 5%, AR T DR R A AR/ (8%, HL 32 ARG R 3 R 3 FE AR O
(5%, 32 FH T35 BEAXHER AR, /B M A S PR TR K (R R FRARSG: : R*=0.6226, p<0.001,
n=500). TR T MR 1 KA A A AR 57 (66.2%), e hifE A ORI Mo 2 5 2 2
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B (3 8-3 FIZk 8-4).

Ty RE PR O ANFR I 5] - [] 7 %5 D) R BC 2R (3 8-3 ATIA] 8-3), 2475 J& 4% M) Al B AL BT 7
VU Hb T DR 7 R R MR A B T 20% (5K 8-4) 0 FLrpr, U1y AR B B2 i S5 K A DR 7
LI AR5 AR e 51, AR i DX A ot 3 3 K T AR vt tRARKC, T e A P B i e
o 5 AR B, PRGSO, BEBOR X3, AR & FENUR 5 BB AR K o 35 A i
WAERE TR AL, (BRI BAR, AnBEAE SR AN, SRR AR, T R i T AR A
R A € RN .

Leaf area (cm2) Maximum height (m)

&
300

a
100 200

0

Wood density (g/cm®)
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o
&
300 400
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8-3 TNREMMRMAAE 20 ABURFEHLEI 0 AIRIL . B TTHARTE 20%20 KM AN 1

WA BRAM B LA, HoAt = ANMEIRIEHT logyo J5 FIAT VLG 3/ o Mk S5 mZ DL Ebr

Fig. 8-3 Maps of the mean abundance weighted trait values in the 20-ha plot. Each grid represents
a community weighted trait value of a 20m by 20m subplot. All traits except wood density were

log)o-transformed before analysis. Elevational contours are indicated by black lines.
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R 83 TIRetERAR. BRI B E T F B R RFAX R HERREEHX
(P<0.05)
Table 8-3 Pearson’s correlation coefficients (r) between traits/functional diversity indices and

topographical variables.

Index Elevation Convexity Slope Aspect
Maximum height -0.219 -0.256 -0.21 -0.119
Leaf area -0.095 -0.413 0.182 0.126
Seed mass 0.225 0.387 0.082 0.009
Wood density 0.104 0.31 0.086 0.038
Fric 0.017 0.23 0.079 0.146
Feve -0.194 -0.197 0.01 -0.004
Fdiv -0.294 -0.016 -0.03 0.04

R 8-4 F T i/ kAN () A AR ST RR A AT BEVEIR L 22 RE R AL A S A SR DU Y
o R*(Pred) /& MK IR 1B (1078 &, 17 R*(Pred+Space) Ul & 5 RE i % D)7 45 B 1 4% 1) A5 e

B il o0 A

ok

Table 8-4Best AICc models from the regression analysis based on the ordinary least squares
regression and spatial autoregression models. R*(Pred) is the squared correlation explained by

predictors; R%(Pred+Space) is squared correlation explained by predictor variables and space.

Factors Minimum AIC model R’(Pred) R’(Pred+Space)
Max.height elev-convex-slope-aspect 0.134 0.207
Leaf area slope-convex+aspect 0.201 0.244
Seed mass convex+elev 0.112 0.504
Wood density convex-+telev+slope 0.169 0.376
Simpson -convex 0.153 0.246
Shannon -convex 0.136 0.223
NMDS1 elev+convex-slope 0.662 0.672
SRic aspect+convex+slope-elev 0.08 0.121
FRic aspect+convex+slope-elev 0.079 0.109
FEve elev-convex 0.053 0.116
FDiv -convex 0.096 0.124

R*(Pred) is the squared correlation explained by predictors; R*(Pred+Space) is squared correlation
explained by predictor variables and space.

FAXTF IR ARl Z RE PR, FRATRILLE 20 AWUKFEHLPY, ThREZ FEVESE Kbt
Mo T PR AR A AN, K2 AN 10%, 1 BRI FE AR AR 2 2 5 R 1 (R 8-4).

e 5 BEAYIRN S BE 2 (AAE W3 TEA S (R?=0.4394, p<0.001), HTIHAREIRMEE %
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M5 R ORI, DORESIEANEER . M B AR S R 25 ARG, SRWIFEAREE AR X, Thag
By R v, RIGR ISR BN A B, AR RO M B 3 DX I8 AR 25 A R AT 21 78 70 )
H: DhRe B R AN A 5%, FEAR T DR AR B
8.3.3 ABiRETIRES A

X T AR A SR 6] (4 D e 22 BEVEFR RO ) AT O 22 00 #r s G5 R ANEE 8-5 A 8-4. 45
LW, TR ZHEME SRR RENREL R TIReEE AL 0.01 KPR, HhEmk,
B ISR E s T REIY S BERUR BRE N 2B — B S5 R, FEMREAESE. Va8 KK
i DX (AR, WMTEmAs Tl oA AR T Py AR A

% 8-5 FLE)JT Z o TR I Th RE 2 FEVEAR BEA R E R R B AFAE B35 7
Table 8-50ne-way ANOVAs testing whether functional diversity indices differ among habitat

types.  p<0.01, ***p<0.001

Index Df Sum Sq Mean Sq F value Pr(>F)
FRic 5 1947 389.4 3.979 0.0015"
FEve 5 0.0406 0.00812 6.005 <0.001""
FDiv 5 0.1056 0.021124 10.68 <0.001""
WD 5 0.0295 0.005898 5.347 <0.001""
SM 5 5.07 1.0141 8.599 <0.001""
MH 5 0.2234 0.04467 10.65 <0.001""
LA 5 0.099 0.019802 6.811 <0.001""
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Functional richness
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Fig. 8-4. Boxplot showing the functional diversity indices of each quadrat in different habitat

types. LS: Low slope; Va: Valley; HS: High slope; HG: High gully; HP: High plateau.

8.4 it
8.4.1 ThEEHRFIHFE R FHIRR

AT FCRI L RE W, DIREVERA B IR 7 R E A5G, RUAERENL AT I hRE AR 70 22
/DBy M52 BIPASE PEAE T 520, JXSCRF T IS DE A R v RN 1A% 00 WA O
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Pi(Cornwell and Ackerly 2009, Lebrija-Trejos, Pérez-Garcia et al. 2010). 7 20 2 HUKFEHL A,
MBS RN, K73 ANFR > R NG, JCHAETZ5(Yan and Cao 2008). X5 3Ll
B FEVEAL T AN % FE M1 B B A SR L L TR R — B0y 17 - ARURT e KB v AR /o
RPhF A A 8 BN A A A K AR BURE ) TS BT AR RS AE, RN TE 2 /8
=TGR T A2 47 (Davies 2001, Slik, Bernard et al. 2008, lida, Poorter et al.
2012), TP E A AAEARTH0 A AR SRS (3K sy, 3770, JGEEE) 1)
#1775 (Russo, Brown et al. 2008). 11K J1 . B m fEBEERAM % . Fr EE AR ALK
FEVE A ARIBHX, WX e [X DL B AL g AR AN P B8 g ) - PR AR 4G o XA AR
i BREER UL e TP DX I A A7 K SR (Poorter 2009) . I8 7R R B BE X /K 70 F1 77
438 BB (Segura, Balvanera et al. 2003, Balvanera, Quijas et al. 2011), K fjdtfE ] 1y —4
SRR . PR LRI 7o AT SR A SRR, Wi B LR 2047 70 JE R e
TR S AR FHAH OC 1 5 B2 IR B A AR K SR 1 14 PR 1% % (Lebrija-Trejos, Pérez-Garcia et
al. 2010).

Forp Uy EEAE O £ B POE R T, RE IR RIS MR 10%3] 20% 44,
IXFKITLE local scales (<1 V07K HARGEM MR 5347 (8 22 i Ap 7 80ff . L3 22 7
PERAERRVER (W1: (Liu, Swenson et al. 2012)). FF5Z I, e Hu A R 2 X P 2 s w11
W R YIHE K T BAR R %, HRMPBEEAEEA R . (£ Sinharaja XA 4L R i G 5 2
(R AT 14.7%(Baldeck, Harms et al. 2013), i 7 i B 22 - B A A IR -7 - b 4 1
S K21 A5 25%(Punchi-Manage, Getzin et al. 2013). [T, oAt PR 2 b1 BoAi bR 1]
IR YR — R YR FE 252 F F (Chase 2010, Baldeck, Harms et al. 2013), RAG4%4&

& A PR SR A e . - 3BRI AR AR G 1y 55 4 e UM AEL ) ) BE AR R 4 5 S 70 A (Fortunel, Paine
etal. 2014).

SR, HUEAE N —A> 5 Tl & Hoa] DU B 7 S B4R 0R, X TR IEIRA R, 70 Af
IR AR ZARAER, JCHX T2 R iR i ie SVEH . 200, AR TRk
A ESOE R ARBEALVE R, AR TR s R ARHESA 17 B T R AR AR A A BSA b P s 55
(Simonson and Johnson 2005, Sandel and Svenning 2013), 17 Eh0, RHb AR BRAR )35
AR 7 65, MK LS4 e MG IO ARARZE 5 (1 2R 2 R M /2 B = ) (Chai. and. Tanner
2010). TAHTFIRW, BEAE LS BACIRELL, FEREEBARR L L AR R A, T
REER B ARBERLE 56, dnnh B0k AR TR e ) A A1 VB2 5 52 B b, i ¥ ) A B8 7 &

R A, 2 A AE L THU PR AR o [ I B /N L ORRF 5 R 8 5 14 77 7] K J€ (Possingham, Ball et al.
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2000).
8.4.2 IIREEFMEESMMESREMEIIRA

Yok 2 REVERIFREE A IEAHOG . UM SCHI BRI A 5C (Pausas and Austin 2001), ZRTIAIA
RESRAMTE A I RERI OGS B o 7EIR 2 MOH S0 L, B P v 4L RN Th R VT B Vi A6 PR BB B
AL, (HEFt 2 RECE RN ORFF AN, e T Dh R MORIR AL 1 AIA T 5 P Fd A (1% & (Diaz,
Cabido et al. 1998), [K[IM LhE 2 FEE AT BE B AE SR IASEIRDL,  Ant I 26 A DI RE 2 FETE R R
FUMVFREIRBEE Z B R SR, AT TC S 22 A VAN ) 58 22 RPN A5 8] 1) S Bk 2 4
855, /N1t 20% (Table 8-5).

PAAE B WIF 58 K L b 22 9 1 0 D e 22 A 48 1 55 2 22 {5 K (Diaz and Cabido 2001,
Naeem and Wright 2003, Mayfield, Boni et al. 2005), % ¥ % T #5240 24k (Biswas and
Mallik 2011). %0 2 FEPEM D) BE ZAEVEA B8 R Z AL T REIH D) TR IUREE, RIAFHY)
ooy 1585 AH 7] (1) ff1 €1 (Petchey, Evans et al. 2007). =i UREMREE N, PrFp PR ] 5 2 350
SRR, UIAR 2 MRk B i 8] — ff €, RPN, 1T TU AR MR IE AN In Th B 2 24 (Flynn,
Gogol-Prokurat et al. 2009). A 75T RE 2 FEE RNV M 2 FEMEIREONIA B 1) 8 RO —
B RUPHR TR MR KPR o
8.4.3 AEBAMRRAR. ZREMERXR

TyRE = A ) X R e 7 A v S DX, VA AR B A 358 P VLIS, AR B £
FE—FERRUEE . ThEe s 50 FEYEAR T A B v doe iy, AR 7= A AR T SRR R I R 353,
EAFVR 22 AN [R PAR S Ol 5 A 50, AT (A B IR FR S 78 4%, it i B R U 4%
FE, (E1HERZ FE AT RENIIA] . IX 5 Pakeman 25201145 R —5, RIZhAES S FERIAIT
WERIEM R, H25IET B4R — 280 ME v BAGE R0, ThaEY 5 B 1S N (Ding,
Feeley et al. 2013). MfEm R E#BX, TS EER R, FEWFERZ )5
A ARIEEY, RS REH) 50 FERUR, SR B it [X g — AN LR T £ 5, X3RS BhHE
PUREg . IR AR AT, mdf m X e B At S i, 2L
SRR MR, WA RS S SE KD TR AR S X A, B R
BONYIS), TS D)BE LR -

DYRE RO MG IR AR, DAV | (RSBRIPR B A 58 P9 (K Th e RIS v, R
PR SE DA i 3K AT RESR AR VA 29 1t DR B PR Al P B i, RV BRI S8 S+ 5 D9 2, BRI
MR AR HEL MAELT0X, HFEOBSHHERKIE (TR, 208 LD SN
YER S sz, M RERE L. X—4R5 Villeger %5£(2010)—3, W& MHKT)HE
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R HRRE th B A 50 55 FEE A T BAALR - T e 25 1RE I TNt FE A SR SR ML S (4t 7 AL
FIAANAE B, RIFPASEIE SE A P AR ADURE PR 1 B 18 AN AR TLHE R 00, 0 vl ASEAF DL R

TV 45 79 [F) (Laliberté, Norton et al. 2013).

8.5 /hgh

AT FER I, B A PR T BE 2 AR AT I EAZRENLIT, M0 32 B D 5 42 1,
WEMCE T ek, ) DIRETERTIDIRE 2 FEVE A th 2B ML AL, 1X—
A DI REEDCR AR BT FEER AL T3 R U KA R R0 0 AR IR 5T, X TAEM 2 AR E GRS A
AURIEIIAE 3R WA X 5 A SRR PR AT S e R D RE 2 ARk, T AEE AL
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BLE: 4

A58 Bl i S BV AR R I B R K 22—, AR — BIASERIR, A R B Sl
SERNPEHR /N JL GOSN RN I, Ans T S0 . A T AR AR (L S B A AR
SRR A DR SN 2 R A BRI . R, AR R AN ARRE AL L
FEAEREE NS FEVE R s B K22 AR 55 7% R 1K) DX A B 2 A BT 1) X3, 1T B A7 AR AR
J1 BOWHE 2% A] e e PR B S5 A BEE S5 O X o X — U 5 2 A BO b B BT AS By
ik, JCHRAEIME R LB R X o BRI, AT TE 45 & SCHRIIE A2 T 7O XU 4 i) &
B XA R BO ORI T A B

1. A8 BAC W T B AT i aF B, AREILAE R 2 Ot AR RS X, 2 1 S A=l
HolX, JCHR AR, ARG TR R AR . JUNEE R, K2 H T
SR PERBARAIIX, AL T e BERARMAERAM Fr BRI A R (K 22 5% . RGERIT SRS
BARHI TE R i def U0 T i 1 S ma AN AR 2 AR ORGP B BB RO

2. B BAGR DB RS, ETTURNEN CEMIX, R T SRR R
FrBA, Y2/ NARMBEBCR AR i AR L, HA e LA Al . AR BOBAR AR
M5, AR S m A %, HE 2R RS B . (HEEE R 5K, %
JEOPRAE S T A B i 3B PEE MR SR 0 AT o

3. A, BATKIARM T BN IRP & B SRR E & AN R AL o 2
PR T R ERAKIM . M. Hk. JRE. REERP XN MR B
R (BEERR/N BUBRMIAZGEE B RRE, i AL X )R ECE AR AR A AL,
VA A 1 DXt 5 S o

4. [FHE, FATVRIUPERAL AN 2 FEE 7 A 5 52 BRG] 7 M0 AR Fr BUL RO R 2
AR AT AL DI 255 A B e AR S B L b EE AT S/ PR TR AR, (AL X A A
SE AR SRS . KR, MABEDR R AR AR BORE 2 KT BUR RO H R R o

5. TIEAEARMEANMEAR, A AL X5 B R SRR SRR 1 Tk F 2z,
Yokh i 2 BAGTR ST AL anm- TR R AR S L, R it B s s ek BT
B R Z AT D) RE 2 R 2R T R DX AR A AR AR A, (LR LA e 5 Th e
FEVERR B I R I, RIS R G RERS TR K 48 CH U

6. MTERMARREHUIE A A B I R B ISR AP 1. SRTTT, ASHIE TR I AR R 1
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UMD RIBEERY], MBI L5 A ARG 2 A MR R A —FE 0, eV 4
X AR W ERBUCR R Ry, e (L T A AR 8 R . b e B R RO IR
FEVAAS MR X I, FLDRER S REAN A UL By, R IR LA B A BB F 1, RS A
P78 73 » R TAE ) 3 58 S e A A DX 3 A DR B 2 A T 2 L T v 5 X DU AR 0 7K 7
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