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Abstract: For endangered plant, individual survival and population dynamics are deeply affected by species composition,
interspecific interactions, and consequently, the stability within the community. Therefore, research into the niche and
interspecific associations among different community species can play a significant role in understanding both the
mechanisms of endangerment and the strategies for de-listing threatened plants. In this study, the trees in seven fixed
samples plots of Abies ziyuanensis communities were thoroughly investigated in Guangxi Yinzhu Laoshan Abies ziyuanensis
national nature reserve ,the type locality for this endangered species. The method of the niche determination,ratio of variance

(VR) method, Chi-square test (X* test) , interspecific association coefficients ( AC) and Spearman’s rank correlation
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coefficient test analysis were used. The ecological niche and interspecific association of the top 15 most dominant tree
species with important values in the community were analyzed. The results showed that: (1) The dominant tree species with
larger niche width in the tree layer included Quercus multinervis ,A. ziyuanensis, lllicium angustisepalum , Schima superba ,
Clethra delavayi and Enkianthus chinensis. (2) The mean value of niche overlap among dominant tree species was 0.699,
and the niche overlap index among dominant tree species consistently achieved a high value, potentially due to similar
demands for environmental or resources. This suggests relatively strong interspecific competition and unstable interspecies
relationships. Thereinto, there were 14 species pairs of A. ziyuanensis with other dominant tree species, including 8 species
pairs of with 0, =0.50, and the niche overlap value of dominant tree species were high, indicating that the competition
between species was intense. (3) Significant positive association was not found in both the overall association and
interspecific association of those dominant tree species, , indicating that the A. ziyuanensis community in Yinzhu Laoshan
may be in the early stage of dynamic development. (4) Analyzing by Chi-square test (X” test) , interspecific association
coefficients (AC) and Spearman’s rank correlation coefficient test, only relatively weak associations without significant
correlation levels were found among the majority of species pairs in those trees. (5) The correlation between interspecific
association coefficient, Spearman’s rank correlation coefficient test and niche overlap value of dominant tree species had
reached an extremely significant positive level (P<0.001). Based on the results, it may be concluded that weak species
associations , labile structure and independent distribution pattern of the dominant tree species were the current features of A.
ziyuanensts community in Yinzhu Laoshan, Guangxi. Therefore,a strengthen protection of the original habitat,and long-term

population dynamic monitoring had also been suggested for A. ziyuanensis in the protected area.

Key Words: Yinzhu Laoshan; Abies ziyuanensis; dominant species; niche; interspecific association
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Table 1 Basic information on sample plots of surviving Abies ziyuanensis community

IS %13 i) YR Wehr 5 2713

Plot No Elevation/m Aspect Slope grade/ (°) Slope Position Longitude (E) Latitude (N)
PO1 1839 L] 25 s 110.546477° 26.279312°
P02 1793 k] 25 h 110.552612° 26.259621°
P03 1774 L] 45 % 110.556961° 26.255878°
P04 1765 (i) 25 s 110.569839° 26.276793°
P05 1795 E] 45 T 110.555026° 26.254917°
P06 1806 i3} 40 s 110.554952° 26.255268°
P07 1798 [iiiE]4 25 & 110.555109° 26.255629°
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Table 2 Niche breadth and importance values ranking of dominant tree species

L e (o et R N
e 0 g Im%f:fce - iijfj_\;me Niche Vh)readth'
Ranking Species name Abbreviation iche breadt Niche breadth
value/% Shannon F8%% (Byg) Levins $5% (B)
1 K5\ 1llicium angustisepalum la 18.68 1.70 4.52
2 KA Schima superba Ss 9.98 1.75 4.84
3 TS Clethra delavayi cd 7.14 1.41 5.11
4 YTJEM Enkianthus chinensis Ec 6.56 1.19 2.79
5 Z ki X Quercus multinervis Om 5.90 1.92 6.68
6 FH WX Quercus glauca Qg 4.56 0.97 2.25
7 AL Lithocarpus cleistocarpus Le 3.98 0.86 1.98
8 LIHERERS Rhododendron chihsinianum Re 3.51 1.06 2.76
9 TLZIME Acer oliverianum Ao 2.95 0.78 1.98
10 BEURVRKZ Abies ziyuanensis Ab 2.63 1.79 5.36
11 KB Lithocarpus henryi Lh 2.18 1.19 2.90
12 L1 RFETF Litsea pedunculata Lp 2.14 1.17 3.21
13 L0148 Eurya semiserrulata Es 1.86 1.56 3.90
14 BIRAE Lyonia ovalifolia Lo 1.73 1.41 3.55
15 REBHIMN Camblea ciliata Ge 1.38 0.85 2.12

F3 FARMEBF Planka EFMAEEIEH

Table 3 Pianka niche overlap index of dominant tree species

la Ss Ec Qm Le Cd Qg Lh Ao Ap Es Re Ge Lp
Ss 0.607
Ec 0.279  0.625
Qm 0.756  0.802  0.573
Le 0.288  0.247  0.194  0.466
Cd 0.656  0.733  0.811 0.773  0.453
Qg 0.404  0.319 0.027 0.702  0.311 0.118
Lh 0.277  0.524 0.572 0.560 0.786  0.550  0.375
Ao 0.880  0.658 0.645 0.833  0.314  0.797 0420 0.523
Ap 0.390  0.314  0.001 0.674  0.197 0.074 0988  0.262  0.386
Es 0.629  0.831 0.259  0.773  0.175 0.576  0.456  0.173  0.477  0.485
Re 0.584  0.289 0.444 0539 0.739 0.754 0.114 0.625 0.662 0.000 0.174
Ge 0.405 0.342  0.002 0.689  0.209  0.091 0.984 0.262 0387 0999 0.522  0.000
Lp 0.525 0413 0.047 0736 0.485 0.255 0.869 0375 0.447 0.875 0.584 0.186 0.892
Lo 0.427  0.684 0.653 0.619 0.734  0.766  0.123  0.899  0.596 0.015 0.353 0.748  0.027 0.201

2.3 SVARCHE

K H VR KSR ISR 15 DT ARSI RN SR G (R 4) . S5RFM,VR=1.172>1, Gt i
W=NxVR=49.224 ;25 X*Ilfs FUEFE , AT HIX 5 (42) = 28.144 X7 . (42)= 58.124 M X7 . (42) <W<X] s(42) , BRI R
VR M5 1, A& R, SR IRV A2V T AR S o 2 ] S A 52 A I 38 1 TE IR A5 OC &%

R4 EBERIFESEEREE

Table 4 The overall association among dominant tree species

Ji 2R (VR) K ge it (W) X2l L Kt 5
Variance ratio Test statistic X threshold (X3 o5 X3 s ) Results
1.172 49.224 (28.144,58.124) ENTE NN
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AL 5 5 X5 TR LD R 21 ST R G LLRERL S ) 5 SRIRZE RN 3k 51 % (48.57% ) , Hirpr | B2 i 35 fAU K
SR A1 X 5L MRS S N, B B RS A S R (RIS N SRR KT R S X LD R T A
FAIA 5 FEME F X)) o LAk, 105 ARG R 86 A A B3 HRAS (81.90% ) , XK ge 4l SRR I, A #
Pl Z [ R o AN S S IR A ST PR, % 1 R R B I ; BRIV A2 55 1 A A S5 ol i) ol () 3B &85 1 24 R
ITE N

g

® | Ss

(@] ® | Ec

| | % |[Om

O O [ ] O | Le

o|o®e| ®| ®| O|Cd

| O|C | @] @] O |Og

<& O [ ] O O O O | Lh

[ J [ ] [ J [ J [ ] [ ] O O | 4b

®| O % Ol @] | €] O O |4o

[ J [ ] O [ J [ ] ol @ ol O ® | Es

| O|e| @] @] x| x| O] @[ % O | Re

| | O| @] & | X Ol Ol O] O| @| O|Ge

| Ol G| Ol @] O] e O|le| x| @ | x| @ |Lp
O|le|e| e]|e®e| ®]|] O| x| O O Ol @] O O |Lo

B 1 RBEHIE R RIS R E
Fig.1 Semi-matrix diagram of X test of the dominant tree species
O NI TEIRAS ; O W2 AN ; % I35 IEIRAS ; v I3 UAS ; &1 B35 IEIRES ; O WF MIREY; Ja. KIG/\F lllicium angustisepalum ;
Ss: Afaf Schima superba; Ec . kI FEM Enkianthus chinensis; Cm: Z2 k& X Quercus multinervis; Le . BLEA Lithocarpus cleistocarpus ; Cd ;: 7= FE Fa B
Clethra delavayi; Cg: 7 X Quercus glauca;Lh: JKIW Lithocarpus henryi; Ab: % JR¥X ¥ Abies ziyuanensis; Ap: 7.Z4WR Acer oliverianum ; Es ; 2 i #%
Eurya semiserrulata; Re: ZLFERE RS Rhododendron chihsinianum 5 Ge: RABEHIN Gamblea ciliata; Lp: 2L} RFEF Litsea pedunculata ;Lo: B IR AL

Lyonia ovalifolia

242 BRE5RE

FEYFE Y AC HANZR 5 PR 4 105 AR, SUERZE RIS A 49 A~ IEERES RG-S 56 A, IE SIS, LU IE
N 114 ARYEE - GObRIE, JCHRESPE (-0.20<AC<0.20) FIFNXIA 57 X (54.23%) , i W% A0 RE ] R 45 A 5
% Ea T AT 2 IEEREEPE (0.60<AC < 1.00) FIA I 35 IEHE S (0.20<AC <0.60) RN 4304 0 % (0%) |
16 X (15.24% ) 5 i & T A5 (- 1.00<AC<-0.60) IR 3 HBELE (-0.60<AC < -0.20) BYFIXT 43314 15 %F
(14.29%) ,14 X} (13.33%) , TCHRGSHEFIAS B IR PE (-0.60<AC <0.60) FIFIXTECR 87 X (82.86%) , — i
FREE T U0 B A I8 U 35 b 22 [] B P (DI 285 P e 551 , X 55 X R B R 25 SR — 3K
2.4.3 Spearman FRAHIEREL

Spearman FRAHICHS 5 25 R R WY (18] 2), 1E S A SCFh XS LU (B o 0.98, e Abh, W35 AH SRl XA 17 XF
(16.19%) ; AN ZEAHFPXS A 88 X (83.81% ) , Hrfr, 7 ANFhox) 2 i 3 HAH I (6.67% ) , 10 AFiok) 230 i 3 1
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Table 5 Connection coefficient (AC) of dominant tree species in Abies ziyuanensis community of Yinzhu laoshan
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Fig.2 Spearman’s rank correlation coefficients and significance of dominant tree species
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Fig.3 Regression analysis between Association coefficient, Spearman rank correlation coefficient with niche overlap among dominant tree

species of A. ziyuanensis community
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