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Distribution pattens of tree species and its influencing factors
of topography in a mid-montane humid ever-green
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Abstract ;: The change features for distribution pattern of tree species under different sampling areas and growth stages to

explore the influence of topographic factors on the distribution pattern of tree species were analyzed. As the mid-montane
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humid ever-green broad-leaved forest in the Gaoligong Mountains National Nature Reserve of Yunnan Province was taken
as the research object, such approaches as diffusion coefficient, variance analysis and multiple comparison were adopt-
ed, based on the topographic data and community survey data of 200 m X 200 m dynamic monitoring plots. The results
showed that the majority trees in the community exhibited aggregated distributions and a few species were randomly dis-
tributed. The distribution pattern of most tree species had nothing to do with the sampling area, most of which exhibited
aggregated distributions under each sampling area; the distribution pattern of a few tree species was affected by sampling
area, and they were randomly distributed in small areas and exhibited aggregated distributions in large areas. The distri-
bution pattern of about half of the trees in the community was independent of its growth stage, most of which exhibited
aggregated distributions in all growth stages. On the other hand, the distribution pattern of the other half species was af-
fected by the growth stage: most young trees exhibited aggregated distribution, and middle trees and large trees showed
random distribution. The variance analysis demonstrates that terrain heterogeneity has an important effect on aggregated
distribution of most tree species, and that the differentiation of tree species in resource niche is the controlling factor,
while the terrain redistribution of hydrothermal resources is an important factor.

Key words: distribution patten ,topographical factor, spatial scale, growth stage, mid-montane humid ever-green broad-
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Table 1 Statistics of the distribution patterns of tree species
in different sampling areas in a mid-montane humid evergreen

broad-leaved forest in Gaoligong Mountains

HURE TR I3ARZER i B ik el
Sampling area Distribution No. of speci Percentage
(m?) pattern 0. of species (%)
25 RILI A 63 75.00
Clumped
Bl A1 21 25.00
Random
100 s/
R 68 80.95
Clumped
4
KBS i 16 19.05
Random
400 RIS
Clumped 7 84.52
4
HEPLA} A3 13 15.48
Random
1 600 4
3% I i 71 84.52
Clumped
BERL A1
Random 13 15.48

M3 AT LLE W, 7E 25 m® 100 m” ) BURE 1 AR
T, B B B AR R S SR AE A Y L B g i
69.62% 1 78.48% , | T By BL 43 %l 57.89%
M 67. 11%, 3 K By Bt 4k 22 B & 28. 81% FlI
37.29% , Ho & WA 1 AT AR B i 3 B K B0 W]
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HE— 2553 WA il 2 A A% Jm Bl JHG 2B < By BE AR 1k
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R) WA 5 AR B BEVL S A0 10 REE AR %22 (R
—C) AL 1 AR AFETE i SR B B A 1
B EEF A B R BV, A B
ERAEAEM AT 56 DRl , P e it — i — ok



1512 OO0 M W 37 &

£2 BERUPLEHEZEIHMAMMEARNBREERN>HEEEN
Table 2 Changes for distribution patterns of tree species in different sampling areas in a

mid-montane humid evergreen broad-leaved forest in Gaoligong Mountains

/ K R AR N
ange modets o No. of species etcentage Tree species of representation
distribution patterns < OSP (%) ! ” P
C—C—C—C 62 73.81 PRI AR R & 58 S bR ORI KA B B4

Aidia shweliensis, Symplocas ramosissima, Michelia doltsopa, Lithocarpus hancei,
Gordonia longicarpa, Alcimandra cathcartii, Myrsine semiserrata, et al

R—R—R—R 11 13.10 FIRZ 4T BT ARZE T SRR R 4
Brassaiopsis glomerulata, Ilex excelsa, Litsea elongata, Acer jingdongense, Sloanea
dasycarpa, et al

C—C—C—R 1 1.19 HLE A 2
Padus napaulensis
R—C—C—C 5 5.95 Py IR L LR g I ) A s T T

Cyclobalanopsis lamellosa , Actinodaphne obovata, Cinnamomum porrectum , Craibio-
dendron henryi, Lindera caudata

R—R—C—C 2 2.38 JHAAE TR

Castanopsts echidnocarpa, Euodia subtrigonosperma

R—R—R—C 2 2.38 LA DA TE

Rhododendron delavayi, Viburnum oliganthum

R—R—C—R 1 1.19 B iR

Xantolis boniana

A1t Total 84 100.00

T 4 DNFRESPIMKTT 7R 25,100,400 1 600 m” PUFf HURE THIFR 119 53 A 4% JRi 2 280, C—SRAE 41, R—-BEALAT i
Note: Four letters represent sequentially the distribution patterns in the sampling areas of 25, 100, 400 and 1 600 m”, respectively. C-

clumped , R-random.

£3 BEILPUEEEZATMMMEARBERMEN S HRESRT
Table 3 Statistics of the distribution patterns of tree species at different growth stages in

a mid-montane humid evergreen broad-leaved forest in Gaoligong Mountains

B} Saplings H1 Medium trees KA Adult trees
DI PR E , ] ,

5‘dmplm;% area Distribution pattern i St i el T Jt i el F g Jt i el
(m*) No. of Percentage No. of Percentage No. of Percentage

species (%) species (%) species (%)

25 R/ Clumped 55 69.62 44 57.89 17 28.81

BE#L/> A Random 24 30.38 32 42.11 42 71.19

100 RHEIM Clumped 62 78.48 51 67.11 22 37.29

ML 437 Random 17 21.52 25 32.89 37 62.71

400 RHE4M Clumped 63 79.75 53 69.74 21 35.59

REi#L4 4 Random 16 20.25 23 30.26 38 64.41

1 600 RS Clumped 63 79.75 54 71.05 25 42.37

FfiAl 734 Random 16 20.25 22 28.95 34 57.63
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Table 4 Changes of the distribution patterns of tree species at different growth stages in

a mid-montane humid evergreen broad-leaved forest in Gaoligong Mountains

AR B A Sampling area (m®) i
BB s AR
Distribution . . .
Growth stages Tree species of representation
pattern 25 100 400 1600
A 4t C 3 3 3 3 REAERL A BRARAR S
Saplings olny Lasianthus biermannit, Brassaiopsis suberipetala
R 3 3 3 3 RACHE I BIE] o € 11FEAE
Aucuba grandiflora, Polygala arillata
1Xﬁ TR C 0 1 1 1 T Lindera caudata
Medium trees olny
R 2 1 1 1 HAERMAS Alsophila costularis
A dl{}tﬁrzijilny C 0 0 1 1 S K Castanopsis echidnocarpa
R 2 2 1 1 AT llex excelsa
A e s 5 . o R SR AR
Saplings —Medium trees Camellia taliensis, Merrilliopanax listert
- 5 5 S L RO R A
Symplocas grandis, Scheffiera bodinieri, Rapanea neriifolia
R—C 1 2 1 2 HMAEFAZE Padus napaulensis
- S
Schefflera macrophylla, Rhododendron delavayi
Yy s - - = = -
Saplings— Adult trees
Rf— A R—R 1 1 1 1 HMERT @A Xantolis boniana
Medium trees— Adult trees
LI — o — KA C—C—C 11 20 17 18 HIFE 2B KRR
Saplings —Medium Castanopsis hystrix, Symplocas ramosissima , Gordonia
trees —Adult trees longicarpa
C—C—R 20 22 25 23 PRI KA\ DI RR KA
Aidia shweliensis, Illicium majus, Lithocarpus petelotii,
Alcimandra cathcartii
C—R—C 4 2 1 4 JERALAE Eriobotrya tengyuehensis
C—R—R 7 5 6 5 {20 B -2 AR L 22 46 75 5K £0REE
Actinodaphne obovata, Michelia floribunda, Machilus rufipes
R—C—C 1 0 1 2 W 55 - LUK Lindera foveolata
R—C—R 6 1 2 2 2225 15 JE%E Rhododendron moulmainense
R—R—C 1 0 1 0 W41 Craibiodendron henryi
R—R—R 6 6 3 2 SARMK Acer jingdongense
At Total 84 84 84 84

TE: 3T RT FoR I PR I = AN KB BU ik R 2R, C-REETM 1, R-BEALIT A
Note: Three letters represented sequentially the distribution patterns in the stages of saplings, medium trees and adult trees, respectively. C-
clumped , R-random ,

Wi B P M R R A ZE (C—>C—C & R—>R— A BES M E (R—-C—>C X R>R—C) Y
R) WA 20 DA R E MM ML A A 2 ARFR, 5356 3 AW Fh A 4 Rt B B (C
(C>R—R M C—C—R) WA 31 A f B AL —R—C & R—C—R), LI LEREN, HFiha
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Table 5 Results of variance analysis and multiple comparison of tree species distribution affected by different

topographic factors in a mid-montane humid evergreen broad-leaved forest in Gaoligong Mountains

WA () NI DR TS R 7 22 000 B 22 TR et R

Tree species (distribution patterns ) Results of variance analysis and multiple comparison affected by different topographic factors

Z—FHHIE T340 (14 Fir) . Affected by one topographic factor (14 species)
{3315 Slope aspect only

FAFINFEIR Turpinia macrosperma (C) (2.29,F {8, F[A Value of F, the same below) 7-6, 5, 3
SRS Wendlandia speciosa (C) (240) 6-7,1,2,5,8,3

KLU Symplocas grandis (C) (483%)3%-4,6,5,7,8,1,2

4 Cinnamomum porrectum (C) (247) 5%-7,1,2,4,6,8,3

{3 Slope shape only

WA Michelia doltsopa (C) (399 ) 5%-2,1; 5-3; 4-1
LRI Symplocos aenea (C) (394 ) 5% -4, 1; 5-2; 3-1

AN Slope position only

LIAEARTE Manglietia insignis (C) (273) 4% -1, 5; 3% =5; 2% =5; 3-1; 2-1
VEEAR Beilschmiedia yunnanensis (C) (576%) 2% -4, 5; 3% -4, 5; 2-1
WP LA Lindera foveolata (C) (2.88) 2% -1,5; 3% -5; 4-5

BITAS Eurya tsaii (C) (256) 3-4, 1, 5

FIRMK Acer jingdongense (R) (2.55) 3-5

WFZ8 Euodia subtrigonosperma (R) (433 %) 2% —4; 5-4; 3-4; 1-4
HWERFAE Xantolis boniana (R) (2.50) 1% -4, 3, 5; 1-2

FEAEHIM A Lasianthus biermannii (C) (339%) 4%-1, 3, 5; 4-2

ZPFIHIE T30 (17 Ff1) . Affected by two topographic factors (17 species)

315 Slope aspect Wi Slope grade
RIHAR Laurocerasus undulate (C) (276%) 6% -2, 1,3; T#-1,3;7-2;4-1,3 (689 *) 5%—-4,3,1,6,2;4-2

317 Slope aspect iz Slope position
BITIIAE Camellia saluenensis (C) (296%) 3%-7,6,5,8,4,1,2; 72 (369 ) 4% =5; 1%-5; 4-2, 3; 1-5; 2-5
KIAZ Camellia taliensis (C) (334 ) 6% ~1,4,3; 5%-4,3; Tx-4,3;6-2 (389%)4x-1;4-2,3
Te AR Skimmia laureola subsp.arborescens (C) (2.19) 6% -3, 4; 6-2, 1;7-2, 1, 3, 4 (676%) 5%-43,12; 4%-1,2;3-1,2
{8155 A Actinodaphne obovata (C) (336+)3%-4,5,8,2,7,1,6 (676%) 1%-4,5; 1-3; 2-4, 5

i Slope grade %457 Slope position
MR T Cyclobalanopsis lamellose (C) (542 %) 5%-2,3,1;4%-1; 6%-1; 5-6 (543%) 3%-1,5; 2% -5; 4% -5; 3-4; 2—1
G W-ARLET Litsea chinpingensis (C) (7245 ) 5%-3,2,1; 6%-2, 1;4%-2, 1;3-1 (1450%) 2%-3,4,1,5;3%-1,5; 3-4
WK LA Huodendron biaristatum (C) (2.84) 5% -1, 6; 4%-1, 6; 5-2 (617 ) 2% =5, 4; 1%-5 4;3-5 4
WEHIARZET Neolitsea undulatifolia (C) (2.52) 6% =2,1; 45 —1; 5% —1; 6-3; 4-2 (742%)2%-3, 4,5, 14,5
BIRMEAKE: Sloanea dasycarpa (R) (241) 4-3,1,2,6 (338 ) 1%-4,5;1-2, 3

MRFERR Laurocerasus phaeosticta (C) (326 *) 5%-2;5-1,6,4,3,2 (538 ) 3%—1,5;2%-5;3-2,4; 2-1
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Tree species (distribution patterns ) Results of variance analysis and multiple comparison affected by different topographic factors
KAENS Mlicium majus (C) (549 =) 5%-43,12;6%-1,2;6-4,3 (382 ) 3% -4, 1;3-5
KMAEZELE Schefflera macrophylla (C) (8.17+) 6%-4,53,1,2 (3.58%) 2% -4, 5;2-3

I Slope shape Wifsi Slope position

KEA Alcimandra catheartii (C) (2.48) 3% -1;3-5; 4-1 (573%) 4%-2,1,5; 3% -5
LR Symingtonia populnea (C) (248) 5% -2, 1; 5-4, 3 (273) 2% -5; 2-4, 1
A Symplocos laurina (C) (631% ) 3%-2,1;5%—1; 6%—1; 3-4; 5-2 (1298 %) 5%-4,3,2 1;4%-2,1; 3%~-1
HERGAIAR Lithocarpus fenestratus (C) (345%) 5%-1; 52 (417 %) 2%=5;3%-5; 24, 1; 3-4, 1

Z = FPHIE R TR (15 Ff1) . Affected by three topographic factors (15 species )

B[] Slope aspect Y5 Slope grade 3437 Slope position
BRI (296%) 6%-1,2,3; 7%-2,3; (7.87%)5+-4,3,2,1,6;4*%x- (3.13) 3%-5;3-1, 4; 2-5
Schefflera minutistellata (C) 4%-3;6-8, 5; 7-2, 3; 4-2; 8= 1,6;3%-1, 6;4-2
2,3
MBS Pyrularia edulis (C) (4995 ) 6%-2,8,4,1,3;6-7; (837 #) S5#-4,3,2, 1;6%-3, (646%)3%-1,4,5;2%-4, 5,
5-4,1,3 2.1 2-1
Y1) Slope aspect YIE Slope shape {37 Slope position
4 A (213) 8% -1, 3; 4%-3;8-6, 5, (2.89) 5#—1; 3%—1; 5-2; 3-2  (294) 5% —1;3, 1; 2%-1; 4-1
Eurya pseudocerasifera (C) 2;4-5,2,1,7-3
KRICKZE (2.16) 6% -2,3; 6-8,1; 7-2, 3 (258) 5% ~1; 3-1; 4-1 (920%) 5% —-4,3,2, 1; 4% -2,
Gordonia longicarpa (C) 1; 4-3
TRy (307#) T#-2,4,3; 6%-3;7— (1461%)5%-3,2, 1;4%-2,1; (1261%)5%-3,2, 1;4%-2, 1;
Lithocarpus hancei (C) 5, 1; 6-4, 3; 8-3; 5-3 3x-1; 5-3; 3-1 3x-1; 3-2; 2-1
WibAsE (3.89%) T#—1,4,3; 6%—4,3; (710%)3%-2, 1;4%—1; 5%— (13.89%) 4%-532,1;5%-1; 3
Elaeocarpus lacunosus (C) 5% -4,3; 7-8; 6-1; 5-1; 2-3 1; 4-2; 5-1 #—1; 5-2; 3-1
TNy (428%) T#—1,2, 4, 3; 6% -4, (407%) 3%—1;4%-1;5%-1;  (1008%)4%-5,2, 1;3%-2, 1;
Helicia shweliensis (C) 3;7-5,8;6-8, 1, 2; 5-3 5-1; 2-1
1L (287%) 1%-7,4,8,6,2,3,5 (251) 52, 1; 3-1 (344%) 3% -5, 1; 4%-5, 1,2
Aidia shweliensis (C) -1
fEgzzIlA (274 ) 5%-1,3,4;5-2,8; 7- (2.83) 3x-1; 5%~-1;3-2;5-2 (4.63+)3%-2,1,5
Camellia sinensis var. dehungensis (C) 2, 8,1, 3,4
Pl S (2.87+) 6%-2,3,4;6-5,1,8; (411%) 5%-1;5-2; 4-1 (442 %) 3%-2,1; 4-1; 5-1
Ilex fragilis (C) 7-3, 4
Y Slope grade 1312 Slope shape Yefsr Slope position
e HIARLETF (553 %) 5%-1,2,3,6;4%-1; (428%)5+-2,1;5-3,2;4-1  (1139%) 3%-4,5 1;2=%-5, 1;
Neolitsea lunglingensis (C) 3x-1;4-2, 1; 3 1 6-1 4%-1;3-2
DA (530%) 52,6, 1; 4%-2,6, (550%)5%=3,2, 1;5-4; 4-1  (995+) 3-2, 4,5, 1; 2% 1,
Cinnamomum pauciflorum (C) 1; 5-3; 4-3; 3-1; 2-5; 4-1
VLR (1009 ) 5%-4,3,2,1;6%-2, (578+) 5%-4,2,1, 3, (708 %) 3% —4,5; 2% -4, 5; 1%
Lithocarpus petelotii (C) 1; 5-6; 6-3; 4-1 -4,5
BIHERARZEZ (246) 5% -1; 6% -1;5-2, 3; 6- (14.18%) 5% -4,3,2, 1; 4-1 (9225 ) 3%-4,5,1;2%-5, 1
Neolitsea homilantha (C) 1; 4-1
ST (316%) 5% =2, 1; 4% -1; 6% — (541%) 5%-4,3,2,1 (2.64) 3% -5; 3-4; 2-5
Osmanthus corymbosus (C) 1; 5-3; 4-2; 6-2

SZVUFPHEIE R TR0 (8 Ff') . Affected by four topographic factors (8 species)
Y[ Slope aspect Y5 Slope grade YIE Slope shape 3437 Slope position

Z AL (247) 7T#-3,2;5%-2; (381 %) 3%-5 6;2% (582%)3%x-4,5 2 1; (3463%) 5%-4,3, 2,
Symplocas ramosissima (C) 7-1,4;5-1,4,3 =5, 6; 3-1; 4-6 4% -1; 5-1 1;4%-3,2,1
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SEL

Acer pubipetiolatum(C)

AT

Myrsine semiserrata(C)

Pl
Castanopsis hysirix (C)

RE
Ficus neriifolia (C)

(246) 7+ -4, 3; 6-3; 1
#=3; 2% -3; 7-5; 6-4;
1-4; 8-3

(3.69%) 7Tx~-1,3; 6%—
1;7-2, 8, 4; 6-2, 8, 4;
5-1; 2-1

(406%) 6%-8,2, 1, 3;
5%-8,2,1,3; 6-4; 5
4;7-2, 1, 3

5

(2.66) 6% -2, 3; 7%-2,
3; 1#-3; 5%-3; 8-
3;6-5, 8, 4

(595+)6%-8,4,1,2,

(297) 5% -2, 1; 4% -1;
5-3, 6; 4-2

(339%) 5%-2, 1, 6; 4
*—1,6;3*—6; 2*—6;
5-4, 3; 3-1

(3.77%) 5%=2,1; 6%~
1; 4% -1;5-3, 1; 6-2,
1; 4-2

(539 =) 5%-3,1,2,
6;4%-1,2,6;4-3;3
-6

(10.84 * ) 5% -6, 3,

(627+)5%-3,2,1; 4
% —1; 4-2

(8.68+%) 5%-3,2,1; 4
*—1;4—2; 3-1

(531%)5%=2,1;3%—
1;4-1

(307) 5%-2, 3; 5-1; 4
-2,3

(1145 ) 3%-2,1; 4%
=2, 1; 5*-1; 5-2; 2-1

(832%) 5% -4,3,2, 1
4%-2,1;3%-2, 1

(595+%)3%-2,5,1;3
—4; 4-1

(592%)3%-4,5,2,1

Hi%f*z engyuchensis (C) 357 -4,1,2,3; 55~ 2, 1; (A Sl GAve) 3072, 3, 1
rya teng) 3, 7-8 4%-2,1;54; 46,3 ;

PR i §3*3_51* 26;__3;1; g’_gf (701%) 5%-6,3,2,1; (275) 5%-1,3;4-3;2 (555%)3x-4,5, 1;2

Linociera ramiflora (C) 7.3 T ’ > 4%-2,1;4-6,3 -3 =5, 1

BT (218) 6% =8, 4, 1,2, (359 %) 5%-3,2,1;5 (269 3%-1;5% 154 500,13, 4 5 | 5

Euonymus laxiflorus(C) 3; 7%-1 -6;4-2, 1 ®—1; ’ T

1E: C-RENM, RV, » FoRZERMBE, T » FOREREE, WM, 1 3 (337.5°~22.5°) 5 2. KA (22.5°~67.5°) ;
3. K (67.5°~112.5°) 5 4. ZREEHE(112.5°~157.5°) 5 5. BEHE (157.5° ~202.5°) ; 6. PERGHL (202.5° ~247.5°) ; 7. Pl (247.5°~292.5°) ; 8. PalbIsk
(292.5°~337.5°) , BEREESAL, 1. P (0°~5°) 5 2. ZBIH(5°~15°) 5 3. M (15°~25°) ; 4. Bl (25°~35°) ; 5. A (35°~45°); 6. [l (45° L4
) s BOESEAL 1 MR (3. -29~5) 5 2. IR -5~0) 5 3. HAHE(IE: 0); 4. BUMIE(IER: 0~5); 5. MIBE(HIFE: 5~20),
PR, 1 TFH G, 2 135~2 155 m) 5 2. P RIE (IR . 2 155~2 175 m) ; 3. i (k. 2 175~2 195 m) ; 4. Th B3 (IR 2 195~2 215 m) ;
5. B 2215~2229 m)

Note: C-clumped,R-random. * indicates extremely significant differences( F>F,, ) and the blank indicates significant differences( F>F, ). Slope
aspect types: 1. North slope(337.5°-22.5°) ; 2. Northeast slope (22.5°~67.5°) ; 3. East slope (67.5°=112.5°) ; 4. Southeast slope (112.5°~157.5°) ;
5. South slope(157.5°=202.5°) ; 6. Southwest slope (202.5°—247.5°) ; 7. West slope (247.5°=292.5°) ; 8. Northwest slope(292.5°=337.5°). Slope grade
types: 1. Plat slope(0°=5°) ; 2. Gentle slope:(5°=15°) ; 3. Ramp slope(15°=25°) ; 4. Abrupt slope(25°=35°) ; 5. Steep slope(35°—45°) ; 6. Danger-
ous slope(above 45 degree). Slope shape types: 1. Concave slope(curvature :=29-5) ; 2. Micro-concave slope: (curvature:=5-0); 3. Straight slope
(curvature :0) ; 4. Micro-convex slope ( curvature :0-5) ; 5. Convex slope (curvature :5-20). Slope position types: 1. Lower slope (altitude:2 135-2 155
m) ; 2. Lower-middle slope: (altitude:2 155-2 175 m) ; 3. Middle slope (altitude: 2 175-2 195 m) ; 4. Upper-middle slope (altitude: 2 195-2 215
m) ; 5. Upper slope (altitude: 2 215-2 229 m).

UE B Bl o A A% Jm 5 H A K BT BEE K, 5 Ak
B o3 A0 b R Bl R AR R A AR AL, HE b 28
FEGII B BRI AR 4 A, ZE ] TR Ry KB A K
(1) 2o 8 v 328 3T 1) B ATL 4 A 2 AR T D BSOR) ol U AE
AR R, EATTHE LI B B 3R B R B BL A3 A5, FE AR
(R 2o e v 2 i 1) RS A R A
22 BRFLHLEEEREAM AN 6 S
EEFHXR

A AE 1) SR RTE S ok B R
DL 84 AN BNIEAT O 2550 M, 245 SR B AE DU A b
R, &4 57 .60.57 .37 DR FAE A
KRB REZEIKV(F<Fo ), &4 27,24 .27 47

Fiy FAEIS SN T 0 2 sk B KT (F>F ok F>
Foo) o ZRG HBUG K BURE ML SE BRI 30 SR
B (H35.71%) 1) F AR AE A M ] 7 %A
S| T/ O N o (W 07 N B L A R o o
WA W 25 5 BEAT] 0 A 32 M TR 52 T
AR, HA 54 DTN (A7 64.29%) 1 F HZE TR
—ANHIE B P ik B T 3 Bk B KO, B
XL 2 A5 2 MY R I e K, BT
FEMN R EZEH LB RES,

M5 AT LUE H, 54 ARl AL 4 SR
BEAIL ST, EATTHR 32 WA R I S ), A SR
PRAE R b REE T NI B R R
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T e T 35 BORCR AR A, LA B R R R
A [R) IR 32 3 3 TR B R WD A BE S B A
BZ 040,

HAx 50 AR B R i, EATR T &2
WA A A APz — B TR A 1
b, AR LA [ SRR K B R | EEAR R LI BRLAY
SEIB 1AV LM i = b AE P 3 74 R A R 38 A5 B
ST | I — b A 2R 3 B B3 I 5 e I SR
2RINRAL 32 BB R, BT 2 R SO Mk i
BL b 5 M AAZ AL 52 2148 AR A AR
AR 2 BRSPS B, BB L Dy
LSRR B R AR b P Pt B,

[7] Fof 52 P D552 e A 16 R, HG v 32 33 )
FI LR WA B A 1 B, RIVAR i R 48 3 B SR A 1 vy
BB VY A A e O e R R ) R b B 32
BN ) R A A 4 B, RBE TR KB ST
s FEERAELE P B, (H AT —Fh = B B,
JE — T I 30 i B, 18 51 ik B P A U S SR AR A
S IS 38 M B 5 32 A8 R R R i 1) A
TR AR TR T B AT I 2R A
B2 LA B8 B R A 2 BE 3 b BE ; A2 356 A e
A 4 B RS R 22 FIBE AR A 32 2R A A
v b A B Y 24 ) i B, B A AR R A AR DU
TR TN AL sE M B

[ if 52 = Bl - 0 B A 15 i, L sz 3
{37 3¢ 1) M3 RE 5 e B9 A 2 B G A e I 2
Mol S5 B IR A A v A s 1] i BH RO RE R Y
BES M BE ; A2 AL BT M 1) R0 A AR
R RRKK KA 8 Fft, EAITHR 32 2R A A vh B £
A b sl I8 o ke b Bz, A 3 ) B AR 1L 17 b
WA, B T AT R D 1) P 35 DY R I S5 BH 35
B 3L I R RE 5 0 1A g B R %1
PERESE 4 B BAT] 32 2R A P A7 s R
i RE BRI S BE S B

[e] st 52 DO Aoft R - 52 Wi A A7 22 46 LRI L B AW
PR AT 55 8 B AT EEREA AL LU L
Mo B, P38 1] b 32 B A ) PG 3L P4 R g, AR O L
) i ) 4 2 ™ A S S b B SR T T B
ZAERL I B B R Oh, AR 1 2 AL TR
BORH 2 BEY B

3 i@

3.1 IR EKMEXR S REERN RN

B A A 4% JR) AF AE R AK #5 PE ( Stewart &
Rose, 1990 5K 4> i, 1998 ; %4k, 2009) , [A] B 5 4=
Py K BBty — % KR (fF4 T, 2006) , (H A
FEACR B YIRS h Z B R A i Jm 5
TEG, Ut B A 3 B IBCRE T AR R A R A K B Be X o3
fikgJm s It AR £ R KR, RSB Ik, 4 b
ATS AT 2 B30 b 2 (8] 43 A 8 IBUORE T AR kAR R 4 TR
BONHT Z RN BEHL A, TR R T 2
RN BRI A, X 5 45 267 (2006 ) AIF 52 45 28 —
1, 5 Sterner et al (1986) Bk (2009 ) W 5% 45 &
WG AR I 5 A A /0 OB o 2 ] 53 A1 i 2E K B B &
A=Ak, B I Bl G R A2 K A A% Ry i R
EE O3 1] FEAIL 0 A e A R UL o X R A A
6 )R RS e BB o AR T H A2 WA TR Y,
XA [ A4 b G52 mi 7 ORI B AT 22 5, DAL T
TERFTE AT AT b B8 5 A [a) BRORE T AR A K B Bt
R HATEREHIE
3.2 M X B R S A6 4% R R S N

ARAREL B o 22 B0 R O A, D B R BE AL
434 (He et al, 1997; Condit et al, 2000 ; Plotkin et
al,2002 ; Bunyavejchewin et al,2003) , i& i% 2 4E 43
AT 1 L PR A 465 5 X SR R T T EOPL R | B 45 S o
P MR 4855 (Condit et al, 2000 ; Mathrew , 2001 ;
Seidler & Plotkin,2007) , ASBIF 5% 45 5 2% A B Hi
PN SRR A IR TR ;%3 A SN
225007, K BT 5 JoT P %o 22 BOR) i i 2R 4R o A
AEESZ 0, I AR RO A P A ELAEAE R
SEIE IR R K S TSR 4 A R Y A G
AR (B4 2013) , G07E—E W LB
BGPTSR BT B Rk 5 AR X B
BTN, DA TOO AR 0 AV 1140 AL R 3 A K AR AR
IR (R IK B, 2001 ) o A8 S8 36 4 1 )R 3591 ]
W SRR A5 A SR B K R AR A IR AN B
(S5 G A SR A A A T S [ T - A IR S
SRV A O I PR A B A SR OB LU SR
F ECTAR | iy 4 N - R 32 R AR A
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LIS VR AT SRR T R R R AR A P
DL bt B, 3 BE X - e K 43 SR o ER A S, —
M BESAL 4 J2 W, K B LR Sk
TIHEZ BRI, MY+ REE, Kk BZ, -
SRR R 55 (TP R4 2000 KKk E,2001), |
IRERAEAE T B T B A Y IR O A 3K )
BORER W Z N B3 b &L
b B Y A AL 22 48 LR R TE 25° LATT 1Y R
B ATREE MR 1 A R A R AR T
25° LA b i) 2B b B, 150 B A L v 22 500 b X -
K3 BEOR AN B S e R 1 g, W 1) DU 52
XSGR U BE 7 A 5 e DA B 3B 38 B 3, O BR AT Ok
@ﬁﬁ,ﬂﬁ*ﬁ@ﬂﬂﬂ% ( Hutchinson et al, 1999;
XIPHFAIG06T 2009 X 545, 2015) , mi B oIl
S S R b A b TP S T R RS
o3 T BRI B o (A AR 52 5 1 52 2% 3t 3T B 1A
DIREE ARAE S A 18] ST BRI B AR A 4
{3 B I 3 A R L B RSV L 2% B R L LA At
M RAETEX B H b 8] 59 5 P AR SR T B
N i R L 52 A 5 0 B A A o
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TR AL T BE SO0 O IR SR 1 5 SR R HG o A
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MR T 7K 73 B A7 B, A= BEBCHIE , E J I AH
JZ(Mcewan et al ,2011) , A H 5 32 B I &2 0 1) 4%
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o AT 387K 73 SR A BB Fh 24 5 30E A 5
T 3 OCHR , BT ZBIE R AN 2

AL UL A8 A 2 [B] 43 A X6 A ] 1 I PR B4 o) 7
VT2 B 7E B2 IR A 2500 B i Ak, R BORUEE Y
HOIEXT G IREE K J3 SR G A IR Y 4 T ) 2
AT 25 B A0 AS [ 7K 337 0 2% 1 1 e 5K 280
U, PR, BERR BE T K A= 14 2 18] 3 A A2 Ak, S

e A R G BT IR AR BEOR OC & B AU G R R A
TEGCIRAE AL b Y o0 Al S 42 i R 3R i b X B¢
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ey, DR 45 5 32 2 23 Br (PCA) | S8 38 X6 197 73 A
(CCA) 4577 12 4 W WO L J2 = 52 ) [A] 1, W 2 2
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P, A5 3 7] ik — 20 85 & A W) ROE 17 455 03
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3ZHERZEXWHMAS Mg/

BT RS BERY o3 A M R e — E R Bk 2
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KA EF (Saurauia polyneura) % A6 ( Rapanea neri-
ifolia) FEFEETFAL AR S5 52, BT 2 R E i
TR 52 BRI 3 A B B ol i BEHR A T A 2R 52
I J7 T 0L T RE 2% A HRE IR A A Ll A AR
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( Psychotria morindoides ) HJ £1 {0 3% 2 5 #% & S B
B, BRI (Sloanea dasycarpa) 1 Fh - H AR Ff
W BT (Mlex excelsa) A< B4 H (Hlex longecau-
data ) R SE B T IR K2, BB 4L ( Rhododendron
delavayi) T 1 H /N I% B AS 55 BN 338 | 5% 2 bk
(Acer jingdongense ) 138 5 MEBERE (B 44 2 155 K HE
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