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# E.: 1EEAIL S L GAZ( Taxus yunnanensis) B4R SN AE Ll -, SR FIA: 2507 58 BE 20 A7 T B A AL
F 2 x 2 BRFRIN x° K RS RB(AC) Tk, 20T T REERVIERI AT LG R o SRR YA I TR S M)
of L PR AL 254V 58 BEARAE B B B8 IR MG s 5 FA 4 5A% (BN VL4 A% ( Tsuga forrestii) 55 3én( Helwingia japonica) i)
A AL SRR TH B RRE ;72 1225 AR Ay 48. 16% HIAE RN EBM R 0, Fnt x° 43t &g 4% Jgrh ik gk
4, LIRS h AR AL G A BE IR AT e gt o 2B AL S8 BE SR AN BRI A A2k S B = g4
G E W ITEAL 22 0 B2 A5 T B B2 38805 5 H 2 ARG , Schoener 3 0. 875, x* MR & = M4l G
ZHLERBEZ RGBS R P B NERG IR R L T BB RGBS YR Z B 8 Kb Ak T
o BREERBUG A BB 2 M AAARA B8 1A SR, I AE AT Cubic 5808y 1010 7 AR AL,

KR ZMLAUAS; EAMTRE; ABAESE; FHEBREG; FIHA

@SS, Qo48.1 ERERIAM: A XEHS . 2095-0837(2012)06-0568-09

Niche and Interspecific Association of Species of Taxus yunnanensis
Communities in Northwest Yunnan Province

LI Shuai-Feng, LIU Wan-De, SU Jian-Rong" , LANG Xue-Dong, ZHANG Zhi-Jun

( Research Institute of Resource Insects, Chinese Academy of Forestry, Kunming 650224, China)

Abstract: Field data collection was based on 3200 m? plots (including 8 subplots) in Taxus
yunnanensis communities distributed in northwest Yunnan province. Methods including niche
breadth, niche overlap, chi-square test, and association coefficient (AC) based on a 2 x 2
contingency table were used for analyzing the interaction between the species population. Re-
sults showed significant positive correlation (p <0.001) between the importance value and
corresponding niche breadth. The niche breadth of Taxus yunnanensis, Tsuga forrestii, and
Helwingia japonica were larger than other populations. The niche overlap of 48. 16% of species
pairs was 0 in 1225 species pairs and 4% of species pairs showed neutral association in chi-
square test, which indicated a stronger resource utilization competition on different popula-
tions. Simultaneously , niche breadth increased with niche overlap. The niche overlap of species
pair of between Taxus yunnanensis and Tsuga forrestii was larger than species pairs between
Taxus yunnanensis and other populations. The Schoener index was 0. 875. Chi-square results
showed that there was no association between Taxus yunnanensis and other populations. For
AC,the proportion of negative association was more than positive association, which showed
that the community had a larger external disturbance. There was a significant positive correla-
tion between association coefficient and niche overlap and the model was Cubic index.
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LEHI9E H 282 B A, EREAR S 10 B M Thuja
sutchuenensis) T35 1 207 I BIFFE & L, PR B A
FBERT MBI TP R A 22 Ja e 450 2o X v
F L5 # ( Taxus chinensis var. mairei) &L 3
B FIRD (] IG5 KBTS vl 41 S AZ 245 ORI ARIR)
G T B A 5 Tk 59 S 2o R A
PR K, 1 L B #A (Pinus squamata) HI AR
B FT R IR e B A o v AR R Rl B 3 1
(XSRS R PSR AR B A T R R

LS ( Taxus yunnanensis) 2401 e
IR E PP JEC VGG P g ) VY BRAR R S,
MR S E S hUm S Y AR, T 1986 41,1993
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WA E R — SRR . KR
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A BB SEEAMER L X, KX =LA
R B E TSR, DR XN S W4
e N v BN L DA 1 PO s
(i) 25 20 SR RS I B IR AR WA . AT
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98°38" E) il I H I3 M It BLbL B (26°62" ~
28°52' N, 99°21'~100°19" E) RIHHYL. 41X 11T ik
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(JLEI 1o 3AMEBATEGIL G ILRE, 457

AAREARES B L TR XS e, OB 24, Wik
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A, AR 1. 2°C, AR oK R #E 1002 mm,
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Fig.1 Schematic diagram of study area

A5 BRTT IR IR R AS A Y A IR 35 A W ( Elsholtzia
luteola) . 53 M- #& B &5 ( Elatosterna monandrum) .,
=L (Ainsliaea yunnanensis) W B H &
( Saxifraga pallida) 58k ( Sedum conearpum) |
X 7 B ( Myriactis wallichii) 26 ; Ak 34 B 59 18 4=
THY A 48 2 4 ( Lonicera maackii) . 1| &k 2k
7% ( Clematis akebioides) . X & % 35 ( Dioscorea
collettii) . 7.H- I\ ( Holboellia fargesii) . I8 %1%
( Rosa omeiensis) %,

2 WARF*E

2.1 migE

BPA IR 2 Be PRAE = P 2L S AZ 0 A I AR v X I
RO IBAETE BB AL, R ML B 20 m x
20 m, Jt3 8 e, BRI BEE 4 4 10 m x
10 m [K/NETr 0 ARG (H) >1. 3 m iR ik
TR DRI FEAR S TR Y RN AR
B Wi RN SAEY  AEAEY)  IE A
PrZRIK I AR S AR AR, Il I i s B AR LK A A

J2 R EA R S R R A B R I B
TR PR ABER (R 1),
2.2 HuEshE

FRAREF SR A 1R SRR ERE, vy DA Ry -Rh e
YUBIN B, A8 AMEAL400 m? [WEE ik
HEKLE A ERBERRHE TSR RIRPIRGS M
221 HBEH

HEERE DS A BUEDR RS DI A TRl Y
FRIAFN BB, ARSI R T 1.3 m i
TR FEAR GV R MY I — R, a5
/A\ﬁ%’hzna] .

WEE(IV) = (X2 + HXREE + AT
WEE) /3,
2.2.2 AEBMNERZE

A9 3R ] Levins #3851 Shannon-Wiener 3%
BRI R R 10 2 A7 98 B2 D>, R Schoener
745 Pianka #5000 B2 4 S5 R (B] 19 A2 A AL E
%[12,15,16] .

Levins Az 2% % BE ( By :
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Table 1 Environmental factors of the plots in Taxus yunnanensis communities
ik AL wWHR(m)  BUEC) P WEWREE(em) L (cm) i i
Plot Location Altitude Slope angle  Aspect Litter thickness  Soil thickness Community type
2P & e
g b MILEAZ \ E Ik Tsuga
1 TLonggﬂan town, 2900 32 North 2 100 forrestii, Yushania sp. forest
anping county
2P & i MILERAZ \ S RILLEAS . EILATHE
2 Tongdian town, 2860 15 West 2 80 Tsuga forrestii, Taxus yunnanen-
Lanping county sis, Yushania sp. forest
ERERE RIS 1k WILERAZ . S HEG T AR Tsuga
3 Shangjiang town, 2830 35 North 3 50 forrestii, Fargesia yunnanensis
Shangri-La county forest
ERERE RIS n Py EANGR AR A
4 Shangjiang town, 2815 12 North 4 60 Taxus yunnanensis, Fargesia
Shangri-La county yunnanensis forest
ERERE RIS 1k YLERAZ . = HE AT A
5 Shangjiang town, 2840 18 North 6 40 Tsuga forrestii, Fargesia yun-
Shangri-La county nanensis forest
THARES 7 TYLERAZ . B HELL HAZ AR
6 Cuiyu town, 2960 35 West 8 70 Tsuga forrestii, Taxus yunnanen-
Ninglang county sis forest
THARES K TYLERAZ . B L. HAZ Ak
7 Cuiyu town, 2970 38 E/a\st 7 80 Tsuga forrestii, Taxus yunnanen-
Ninglang county sis forest
THARES 7 TYLERAZ . B L. HAZ Ak
8 Cuiyu town, 3010 41 West 7 70 Tsuga forrestii, Taxus yunnanen-
Ninglang county sis forest

Shannon-Wiener $58(( B sw,:) :

B(SW)i= _I;PIIIOQP'I H
Schoener #8%( O, :

1 r
Ou=1-5 2 1P =Pyl 5
Pianka & #548(NO) :

NO=/Z‘P""P"" /«/( ;P:/)z( I,;Pk/)z e

K, By IR (IR ADLTEBE, Py RhEE i
FFBEBRRA 0B e R RIS el r
R BEVALI, BPFE I B sy AR 1A T ABEWTH
KRR FERE ; Oy A Schoener $84, Ryl i 5
Yifh k WAIIRREE ; NO 2% Pianka #84(, Pyfl Py
HZRE P FIRD kS JANBER IR G 2R
X5 A BE WEF) % B B2, Schoener 5 3
Pianka $88UKEHARATF 0 Al 1 Z M),
2.2.3 x* W%

T IUE R R S vk BURE , B AG3CH S B TR A

FESEM e B, Nk sk v B X
Yates (KEgettA EARHE
2 N( | ad - be| -;—N)Z

X =(a+b)(c+d)(a+c)(b+d) °

Filr [ 506 45 9t 555 tht x® e xs, #7 x° = 3. 841
(0.01 <p=<0.05), KAaF M ERL BF; x° =
6.635(p <0.01), KR L5 B35 x° <
3.841(p >0. 05) i, A KW RIS 43, B
k4. X4 ad > be W AIEIRSS , ad < be W IKES
2.2.4 BERY

R4S ZBU(AC) IR A2 , T8 H 40 EBURE B4k HE )
2x 2 i@ﬂ%m :

AC=(ad-bc)/(a+b)(b+d),ad=bc ;

AC=(ad-bc)/(a+b)(a+c),bc>ad,d=a;

AC=(ad-bc)/(d+b)(d+c),bc>ad,d<a,

ACHHIR AL 1,11, AC BEEE 1 PRI IE SR
IBMER , L2, BT -1 Wi ) oG IRER , AC
O R PFh e,
2.2.5 BB
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KT, FEAR 4 8T . SCH B A B 7E Excel
2007 1 SPSS17.0 Hi5g i, W FH BKFEH p <
0.05,

3 £RE549H

3.1 BEEERHESUEE

ML G REERE TR KT 1.3 m 5
AREFARIA 48 Fir, JL R E A R ZME 45 R
WK 2, LSRRI T A R R 3, INVLAR
LN RSP S EANC R A I X ()
15.94% .10. 99% i1 9. 62% , W VT.2L A2 2 HET% T 4
PR SRR, 2 B L T AS R N WL L
BEEAR, WLl AL AR A A S8 B R I W)
F,Levins #8855 Shannon-Wiener #5$(4r 5 & 8
52,0794, FLWIE W YLARAZ . VU v AE WK 5 75 JE
( Helwingia japonica), Levins #§ %% Shannon-
Wiener 358 1K) 21 254 5 BE 1R HE 5 0 22— 2K
T Y IR T B 5 AR A8 B Z A AR AR B 25
IEMx(p<0.001,R=0.573),
3.2 EBNES

> B B R T TR — B PR L ] o A — B
TR Z (B 25 155 ) BBt 2 i BLAE AL
HBRR, 4 AALH BB K Y) R0 3 ¥ A A

RS YA HAME IR, Schoener #8805
Pianaka 78w ™ A AL T ABE A O AP 5 A
FPXTHH) 48. 16% (R 4) o BN KK Y
Rl 5 3B R RE D 0 2 A A’ B AR K, BEIE P
Schoener 8k F 0. 8 (R4 29 4, WK T5 4% -
K IAT ( Yushania sp. ) ; (HALA BEWRA 2 A4 98 BE
BOMO YR Z MIAESAL RS — /D, B Pi-
anaka 88Kk T 0.8 A 17 4>, g 1w ( Stran-
vaesia davidiana) -X Wk ( Leycesteria formosa) .
N/ NBE( Berberis jamesiana) -X W4 26 . KUK -
WNYTA% ( Eurya handel-mazzettii) i Afif ( Schima
argentea) -5 W # K ( Aralia chinensis var. nu-
da) 58 AT Wi LB ( Decaisnea fargesii) , = Fi
215 42 5 H & ¥ R I8 Schoener 35 8 £E 0. 125 ~
0. 875 Z ], LT GAZ-INTLARAZIKY Schoener $5%(
>4 0. 875 ; Pianaka 8#(#E 0. 6~0. 8 Z [HjEAA kS o
3.3 MBEBLESN

2 x® ST REEET (K 2:A)  HEE 1225 A
Ffrxf vy, RGBT 49 A, o SRR 4%
W TR G R XA 541 A, b R X
44.16% , .25 IEIRES AP 635 A, i B XS4
[ 51. 84% , Hi¥& BN L M IEIRSS . nML U
EH TR BRI RN RS AR A RS

R2 ZEIELHETENMEERNE

Table 2 Importance value of dominant species population in T. yunnanensis communities

=3 pEaiR=s No. plot
No. population af Q2 a3 Q4 a5 a6 a7 a8
1 9 26.28 11.21 26.19 7.41 18.82 33.01 20.12
2 32.3 0.56 3.26 0 40.38 25.65 17.73 47.14
3 0 0 31.28 24.64 29.42 0 0 0
4 1.01 2.37 0.12 19.66 0 0 0 0
5 0 0 6.1 7.62 2.13 0 0 0
6 5.3 11.22 0 0 0 0 0 0
7 0 3.47 0 0.78 2.36 7.26 1.41 0
8 25.11 29.48 0 0 0 0 0 0
9 0 0 5.88 4.79 0 4.77 5.1 1.39
10 0 14.88 0 0 0 0 0 0
11 0 2.98 30.04 1.14 0 0 0 0
12 0 0 0.12 0 0 0 0 8.66
13 0 0 0 0 31.5 0 2.91 0
14 0 0 0 0 0 17.65 0 0

H:(Notes) ; 1. mEFLGAZ( Taxus yunnanensis) ; 2. WiIL4kA2( Tsuga forrestii) ; 3. = FiT ( Fargesia yunnanensis) ; 4. =i ( Acer
buergerianum) ; 5. 55H-#:8% ( Rhododendron vernicosum) ; 6. K354 ( Populus glauca) ; 7. VEpg Mk ( Sorbus rehderiana) ; 8. % 10
7 ( Yushania sp. ) ; 9. %M ( Helwingia japonica) ; 10. z= E§#L%( Rhododendron yunnanense) ; 11. JI|JE & 1Lkk( Quercus aquifo-
lioides) ; 12. eI L R 7=k ( Cerasus cerasoides var. rubea) ; 13. £1.#%( Betula albo-sinensis) ; 14. JKH-1EMk ( Sorbus pallescens) ,
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Table 3 Niche breadth of main species in
T. yunnanensis communities

Shannon-

Species name '—e‘%‘gﬁfﬁ V\gﬁgﬁgﬁiﬁ
Wiener index
Z=H84L 542 Taxus yunnanensis 8 2.0794
WHYL#kAZ Tsuga forrestii 7 1.9459
ViEs tEMk Sorbus rehderiana 6 1.7918
H I Helwingia japonica 6 1.7918
B H-%&E Rubus innominatus 4 1.3863
BRIEFEK Viburnum glomeratum 4 1.3863
=fa 18 Acer buergerianum 4 1.3863
$R4F Myrsine africana 4 1.3863
1K) 255 T+ Ribes glaciale 4 1.3863
BT 3 Leptodermis potanini 4 1.3863
1% Populus szechuanica 3 1.0986
T W Rubus niveus 3 1.0986
1L #% Pinus armandi 3 1.0986
ﬁ%ﬁ%ﬁgﬁ Cerasus cerasoides 3 1.0986
#1#% Betula albo-sinensis 3 1.0986
JE & LBk Quercus aquifolioides 3 1.0986
itk Meliosma cuneifolia 3 1.0986
=TT Fargesia yunnanensis 3 1.0986
ES ﬁ%ﬁﬁ Philadelphus 3 1.0986
=LY Rhododendron vernicosum 3 1.0986
g%figl%sﬂn Acanthopanax 3 1.0086
#LE% Rhododendron sp. 3 1.0986
EI4T Yushania sp. 2 0.6931
KB% Populus glauca 2 0.6931

X* GV T LA LG e 5 WA s R o T
RSB, BRES R B (AC) W LU BRI A 8
Rt IR At ¥ D B R/ o 2ot AC 44T 7T LA

B (E 2:B), # 9% IE B 4540 ) 2 491 %
(40. 08% ) , AN IR B4k 643 Xf (52. 49% ) , 76
ERESIRIXT A 91 X, IE S BR 4T R BUFh X 1 LR 43
M 0. 76, RINBGRIN A IKES . B8 IEBRES IR
FxT o B8, 57 % , WM VTR A2 -)1| #% ( Populus
szechuanica) Vird A6 Mk-IK 15 10 2% s Bk S8 5 07 R &5
FRIRISKT 5 B IR 45. 88% , QTN YLk AS-BR 1K 3¢ 2
( Viburnum glomeratum) ., B8 Y142k #-)1| B 355 111 A
B R TP R IRES A HRAS ( -0.2 <AC<0.2) i)
Fxt BB 21. 31% . 4L EASHLERRZ
IR TGRS , 5 x® R —B,
3.4 AFMEFSHLRBEASH

N R PN RANCGE A 2 S A 2y G P A
A A T A B HLA W S 35 I TR A S, 3 LT LA
JHEESZT Cubic #8aRE (WK 3) o b, B4
Z ¥ AC 5 Schoener 8%k (A: R? = 0.759,n =
1224, p <0.001): y = 0.3041 + 0.4657x +
0.0106x° -0. 1652x°) ; Bt4% A AC 5 Pianka #%
¥k(B: R2=0.697,n =1224,p <0.001); y =
0. 1563 +0. 4241x +0. 0604% -0. 2113,

4 itig

A ANV BE A ORI R REX SRR SR AR
BLIRIREET , —ROMC U, 2 457 9 B K W1 R
X S5 FAY T L B T B, 0 4% b B R 10 A 5
301 e il 2 Wy o P A R N, 1B 1) T
TZARR, T L3 $8 4y 7f AE 708 9 v AR A A T8 34
PO, 22 WK B A AT A AR
TLBRAZ e v (K U0 5Bl , AET0 o e 21 0 11 b 7
SHA R B, BB & H 2 A i e A b
JRIFERFEA , HATBER G A ASTE R, R TG A2 AL

R4 ZELELEEESHERE

Table 4 Niche overlap values in T. yunnanensis communities

/PR BoE R sl AL EBETL Range of niche overlap value
Index types - Number and proportion 0 0<NO<0.2 0.2<NO<0.4 0.4<NO<0.6 0.6<NO<0.8 0.8 <NO<1
Schoener 5% FitI%X No. species-pairs 541 70 342 182 61 29
Schoener index g Proportion(% ) 48.16 5.71 27.92 14.86 4.98 2.37
Pianaka $8%  FiW# No. species-pairs 541 371 295 71 0 17
Pianaka index Ly Proportion(% ) 48.16 30.29 18.37 5.8 0 1.39

W NO, s EEH,
Note: NO, Niche overlap value.
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¥

A:1,-6.635 <X2S -3.841,; I,
I,-0.6<AC=<-0.2; I,

801

I

II I v Vv

Range

-3.841 <x® <3.841; 1, 3.841 <x* <6.635.B; I, AC < -0.6;
-0.2<AC<0.2; V,0.2=<AC<0.6; V, AC=0.6.

2 ZEAEUREMERS X RREBRARY

Fig.2 Chi-square test and interspecific association in T. yunnanensis communities
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Fig.3 Regression analysis between interspecific association and niche overlap in T. yunnanensis communities

T BEBER; VIR AEIK 15 7 A R R I TR A Y
Fifr, R e AR , BRI AR AL 08 B s Y
Xof BRBEECIR I TG N B8 5 P 2L L AZ R A R
BEBEK, XL S PR ER AR T , S AT AD A
HRAE LI AR W00 PR TR BT AR, FE R
BT R T ENEBD, MR ER L, H
75 25 B 21 SAZ BREE I A IR H AT BRI AR
SO . PR, REF BIM R A KRK
EEF VA RA e VA 341 P DAL s - AN
RN TLARAS B S 3 PR T T A, AT SR
PR A 260 B8 B 5 15§ ( Rubus innominatus) . = £
AN BRI 208 45 B R AR 3 T A
BRI A AL T8 B, X B R eo6 B R, 4 )
LR BN I R B TR AR K. AR AR OA
(Cornus alsophila) . 7K £L. A& ( Viburnum cylindri-

cum) JKW-FE#k ( Sorbus pallescens) Fi4E A fif 25
YR A R D Y B, A i T AR, A B
ARSI FEEE , B B AT 1 v fH A 23 N i
B, W ERE BT IR R R HIRE s o

M AP B YA R IR R YT SRV SRR A
HI Y R 2 — ", A A T 1 A A -4 ST Ik o4
YR TER ARG . AP REHFI R
AN BN, A 48. 09% KR X Z [IAFE 2R
A 25 T B 2R D R DX R B ME U LA AL IR 2L 2
oK, A VT AR AL BE W R M 4, R ) 35 4 0
B2 RS - AR 5 R AU 250
FRIxt ; Pianaka #8454 7 H 2 207 98 BB/ M
FhZ ] e B R AP E B, X SRS
NIRRT R B RIEE N ) 5 BT SRAAAE A R 22001
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B AT AR S N AT B IR A
Bl 15 2R SRR UE o 1 2 L S, B R Ay
BRI R, P B B/ME B I YR H B
RN EBB MR . TR SR
JCAta by A 250 T LA X A, S et =
SLAAERER b S e YR Z AR N IR P
Ta g, AR PR — R IR R e, P S Y LR A
LR AL B R, HUCR i W47, i i T2
FEETEARZ IS Bl I WA FEA SR AR S 4
i, A A0 98 B Wy b il A S A TR AT A6
R AL BRI R Z ) A AL AL
HE K,

TEH IR IR IR AS 2R B s B R R 0%
ZESTAT AEBLR) SN , 57 £ D0 B2 I gy Ao [ % e o Y B
B AT SUE —MNRIAEFEXT 75— D FAFI i 2R
HERR o SR v gy 7o i) A AR PR TE ORI, A
TR T AR SEAE ) | TRTREIS v S0 IR A5 K Rl
RETILBRERINT, X B i TS e il 51—
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