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Abstract; Revealing the relationships between plant distributions and environmental factors is one focus of plant commu-
nity ecology. Excentrodendron hsienmu is the endemic species in tropical limestone area, and the second national key
protected plant of China, and it widely distributes in the karst mountains of Southwest Guangxi, China. Exploring factors
effecting the domiant arbor trees distribution has significant implication for effectively protecting the E. hsienmu popula-
tion in the study area. Important value of the main arbor species and eight environmental factors were measured based on
field surveys in the karst mountains of Southwest Guangxi. And then, correlation analysis was used to detect the relation-
ships between topographic and soil factors. Canonical correspondence analysis (CCA) was used to explore the effects of

environmental factors on the distribution of dominant arbor species. A total of 176 woody plant species with diameter at
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breast height =1.0 cm, and tree height =1.5 m were recorded, belonging to 50 families, 128 genera. E. hsienmu was

absolutely dominant in tree layer, while Orophea anceps, Garcinia paucinervis, Walsura robusta, and Sterculia nobilis

were the main accompanying species. Correlation analysis showed elevation was very significantly positively related to soil

organic matter and total nitrogen. Except for soil pH, relationships between all soil factors were markedly positive. Result

of CCA revealed that soil total potassium had the most significantly effect and the soil total phosphorus had the second on

the distribution patterns of dominant arbor species, while slope aspect and degree also played important roles in the spa-

tial patterns of them. This study revealed the main factors influencing on the spatial patterns of dominant arbor trees of

E. hsienmu community, and provides scientific information for the vegetation restoration in the study area.

Key words: community ecology, E. hsienmu, karst mountain, CCA, soil fertility, topography
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HIY=Z — (Zare et al, 2011) . WF5E R0, Y5> 16
¥ JR sz Z RN 25 m 2 BRa X R b A B
AT B A AT A TR W ( Engler et al,
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K )T VG )AL ( Orophea anceps) 5538 R W, HEAR



696 | I 7

37 %

JZH WAL AT LLBRAT (Alchornea trewioides)  JK 3%
B ( Cipadessa cinerascens ) | %5 Hili ( Diospyros dumeto-
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IR R 5 W A = > HE P il 0 AE OC R B0 SR
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Table 1  General situation of the sample plots
BFGEXI dh BT i ik o o AR
. Elevation Slope Aspect . .
Study area Site Plot number o o Disturbing degree
(m) (*) (*)
K U BUI 3 400 40 193 o
Daxin Naya of Shuolong Town Less
WY ISR IS [ AR AR X 3 353 40 353 Ly
Jingxi Bangliang Black Crested Gibbons Less
National Nature Reserve
T TR ERR ARG 3 198 45 207 R
Longzhou Longgang National Nature Reserve Rarely
Wi i 3 5t 3 432 43 108 b
Longan Xinzhan of Buquan Township Little
7853 B 7 830 25 153 Ly
Napo Guijiao of Pingmeng Town Less
AR B 13 332 42 115 i
Pingguo Matou Town Frequently
PN Bt Sl 3 429 40 75 W%
Tiandeng Gao Tun of Tuokan Township Frequently
g SANTR-BER AR R IX 3 270 35 194 LTS
Wuming Shanshiliunong-Longjun Regional Frequently

Nature Reserve

R2 WMABEIANEE NMMERSHGE (THE £ RER)

Table 2 DBH, number of stems and diversity indexes of standings in Excenirodendron hsienmu community (% + s-)

W94 DBH Shannon-Wiener
W X3k MK Fr EZEREE A
Study area S F/ME BRl No. of stems Richness Shannon-Wiener
Mean Minimum Maximum index
K#Hr Daxin 49+ 0.2 1.00 24.50 409 31 1.225
Y Jingxi 4803 1.00 36.40 382 25 1.818
Je M Longzhou 53+04 1.00 48.50 412 36 1.951
%% Longan 4703 1.00 24.50 326 26 1.957
ABYE Napo 1.7 + 1.5 1.30 95.00 94 22 2.474
IR Pingguo 3.6 + 0.1 1.00 91.08 2329 101 2.597
K4 Tiandeng 7.5+ 0.5 1.00 130.10 290 21 1.561
MY Wuming 10.4 + 0.8 1.10 36.50 125 12 0.885

RAERE A IAEE R T XS TV PRz M A RS20 JE IR B8 38 1) 3o R (10 38 Ao 1) 2 1) A 41

WK, 258K, 8MHEHRTFH, 556 —Hr
FAE BB (FR A XE RN ) LA i K (0.773) (42
WEIRZ.(0.586) , 34 13 55 5 —HE P Sl W AH OC R B ik
BT WEIKT(-0.541) 5 558 —HEF A0 A 06 R 8L
DA [ 45K (0.757 ), Hoth I -5 505 —HE e il A 4 5
PER T B o, 18 4B e A X 3 A
TR O 3T 2 18] 43 A 5 i o Ry 2 (A 0 PR 7,

HAETEERMW,

232 FBAF YA A Ha W — ZHF
PR RFEE R T4 3 B, BT Rt e BA R IEE
S 78.8% , 4 v B W TR — A 5 T AH B G
ARG B, AL CCA 55— 5 —HEF 3l iy
TR R PR S B U A X3 AR B VR I A R 2 ]
I3 GBS TR G5 R # 1R, CCA
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Table 3 Dominant arbor species of Excentrodendron hsienmu community in study area
Hv WFh A H5 W HEH
Code Species Important value Code Species Important value
1 WK Excentrodendron hsienmu 34.54 11 BRAZJETE Viburnum propinquum 1.46
2 J PV )46 Orophea anceps 2.98 12 B - 5461 Sapium rotundifolium 1.44
3 LT Murraya exotica 2.3 13 A Ulmus parvifolia 1.28
4 &N Pistacia weinmannifolia 1.77 14 Y4l Diospyros dumetorum 1.27
5 4 247F Garcinia paucinervis 1.71 15 M Ficus microcarpa 1.25
6 224610l Champereia manillana var. longistaminea 1.62 16 a8 A Canthium dicoccum 1.19
7 FIEW Walsura robusta 1.62 17 IEHE Litsea glutinosa 1.16
8 SEYE Sterculia nobilis 1.6 18 I5H Syzygium buxifolium 1.11
9 YAHE Cinnamomum saxatile 1.48 19 4T Pittosporum illicioides 1.07
10 FEMRAE Choerospondias axillaris 1.47 20 JEHR Dimocarpus longan 1.06
%4 FEEFENELRY
Table 4  Correlation coefficients among environmental factors
K 353 e +3% T IEAHLI 2R U gxil
Elevation Slope Aspect pH SOM TN TP TK
4K Elevation 1.000
B Slope -0.216 1.000
Wi i Aspect -0.143 -0.021 1.000
+4 pH -0.185 -0.099 0.235 1.000
THAYLE SOM 0.545 = -0.140 -0.125 0.043 1.000
2R TN 0.649 = = -0.263 -0.121 -0.059 0.938 = = 1.000
4 TP 0.110 -0.199 -0.148 -0.173 0.560 = = 0.649 = = 1.000
44 TK -0.132 -0.107 0.051 0.121 0.323 0.283 0.575 == 1.000
" % P<0.05, #% P<0.01, FIA,
Note: * P<0.05, ** P<0.01. The same below.
S HEP N B R RN B W, B3 —2, Hoh 28 Ak Yo =5 iR K aa il
S TR AT E Y, SLZFERMMA—  FACE (P<0.01) , 3 195 WA B K (P<
FREOTAT TR | RIS BR M A& EAX T 0.05) , A 4 DR XL SR o3 A A Jey 1Y 5w YA
LB , F R RN AR I R 20 0 IR W3, T HEIE T RO HESE DL 358 2 A A% JR) )52 il

HE PR 2wk S R FE LB, CCA 55 HE
JPEIANT 2 I, RN n) B (R 3 191 B33
(b3 ARk, K1 R, A B T
BH3% 2 A1 FEA AR St 1 43 A T 1) B3 18T

2.3.3 IR A T M A A TR BT R A0
6 Fin, T, T8 T BEE 3 R oy
A R AR RE 0 P Ry 4 B0 > 4 il > 395 1] > W i > 1 38
pH> HHEA LTSI > 2R, 451 5 CCA i siA

KFHIEP T,
Wik 5 4k

IS4
wo

3

MO R RN A /N R b 885 53 4% 8] 0 A Y B
BT, BT AT K B AR S A P
SRR AR 3 IE AR O 5B AR A (2011) X 22
W TR ARAR AT S0 s LA ML S R 2
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*®5 WEEFE CCA HFMEREX
AY HEEMERTEE
Table 5  Correlation coefficients of environmental factors with
CCA ordination axes, eigenvalues and cumulative percentages

of variance explained from CCA ordinations

Parameter HEFF b HEy 4 HEy b
e AX1 AX2 AX3
W4k Elevation -0.127 -0.040 0.057
5% Slope —0.541 % * 0.004 0.156
Wi m) Aspect -0.318 0.757 # = -0.004
3¢ pH -0.247 0.266 -0.474
AP SOM -0.027 -0.055 0.450
2% TN 0.027 -0.024 0.302
£ TP 0.586 = 0.063 0.497
S8 TK 0.773 = = 0.286 0.368
ALY Eigenvalue 0.756 0.308 0.103
Yyl PR B A 0.956 0.912 0.911
Species-environmental
correlation
RRTTHRR 55.5 78 85.6

Cumulative  percentages
of variance (%)

=z 6 CCA st INEREFHI BT EEEF
Table 6 Forward selection of environmental

factors in CCA analysis

S iR Pl
i Explanatory

Parameter P value

power

247 TK 9.636 0.002
25 TP 5.164 0.002
Wi Aspect 4.656 0.002
W Slope 3.989 0.024
+4% pH 2.034 0.072
T A YL SOM 0.822 0.348
34K Elevation 0.682 0.382
2% TN 0.616 0.47

TEAHSRICE . SR, BRIEIHAE (2011) %4 B b S ARy
ZLME b XARAR A 25 R G )= L PR A PR 5 10
PI] I 2 SO OROE 2  2R % RLAF (2010) I9FTE
A TR L A AL R DL A R
T AR R ST Lot - ST AL )98 A i 37 22

1.0 9
Aspect A
pH JK
s TP
Slopg ﬁé‘
Elv ' som ™
A
£,
1% A A
516 12
A
[{e]
Ol- 19
-0.6 1.0

BT BRI AL SRl 55 2R 85 X 1 9 L 060 187 23 A HE 17
P 5 AR IR LR 3,

Fig. 1 CCA ordination of dominant arbor species of

E. hsienm community in relation to environmental

factors  Species codes are the same in Table 3.

SN TIMBRENR/NEERTBEXLR, ERANN
T B A A TR B < HE RN ™ (HAE R T4
BB A M BEAEAE L3 T R A A B B (X
WURSE,2011) , ASHIFZE 3B 43 A FE 7 43 Aii T3
BARA R R0, 2 N T Hedesik , 1 i HeA HLR
KA 5 W o0 A0 TR = 1) B 3 i A T A2
THRED FHEAVLA IR,

A Y AL IR, A S s A A B
SIEMER N T2 —, PE L e e H R R E
AP 2H 85 3 A ( Chahouki et al, 20125 43 #{
4 2013; Siddiqui et al, 2014) . 41J¥ % (2016)
(AISE B, FETR RS T R RN AR, TR
JE K 35 Ar X ) Fh Z2 B PR R JED B R BRI &
Gholinejad et al(2012) X Kamyaran 1 5 43%
(A5 ) S 7 M2 AE RS i 3 SR 5
T3 DX SAE T T8 43 A I 5 8 7 W 3R B g
(14U DA 550 350 9 6 DR A3 A AN X, B R R 1Y
23 [AIAG SRy, FE DX IR 4 e 4 | Sl S S e A A
TEYIFR A 0 ZA S R, ) S R (B A
BRI, TREAESE (2011) KL FIEAH SRR
O3 T2 () S TP 5 M 3 56 2 R AR P A
YL o3 A 5 BRI BH A5 (2014) BB 5T R B 3 4
R B R P R A A e A Y i 1 T R R AR A
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TET AR R fe o B3 5 R RI3 45 (2010) YIS B
AR A AR R AU AR P AL ARG T
AR o0 A ok 3 £ S AE . SR, Zhang et
al (2013) BFFT 7R 12 £ KRR ER I BESL , 13
N A AEA) o3 A0 5 TAE L2 AR R A ek, 4%
FEoAEAE Y 25 () AT R I I A 0, WEESs
R 2E SR T FEWE Ry L S B AR Xk =
AR DX, 3o P R TC 2R AT S BIR ol 4 400 v b 2 21
AT EZ -, MBI O i
K IRBEIRAS [B] 43 FC Y F2 2 7 0 L A A2 s
[ SR 4 2 AE . B AR SAOb B A/ N L
1) KT 1) L 52 00 36 Jas IR A 158 B4 /N A,
J& S TR B 1) BRI KA R A K
TIRIREEE E AT AL o3 A 00 i B T L LI A58
ARG o 2 T DX A 25 AN i 1) 5 B R vy
TR XS YRR R AL A 22 S 1Y) B ] e PR A
W

MEATRE A S RGNS , R B A BGR AL K
SRR AT T T, E RN DA A 2 4
JPRITRR L AL B G 5 0k, 23 )T
ZURAE LY R R (I 2012) , AT R K SRR X
AR E R ZE, 7EA XK TR Y
MBI ATARPEAR Y o A S S A B 2 S | R
WA S LM T A BT E
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