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Studies on the Interspecific Association among the Kingdonia
uniflora and Its Companion Species in Taibai Mt.

LIU Zhe, YUE Ming”

(Key Laboratory of Resource Biology and Biotechnology in Western China, Ministry of Education,
College of Life Sciences, Northwest University, Xi’an 710069, China)

Abstract; Kingdonia uniflora is one kind of the endemic species in China. Based upon a 2 X2 contingen-
cy table,a series of techniques including analysis of variance ratio for testing the overall association of all
species, X*-test for testing the property of the interspecific association and association indices ( Ochiai,
Dice ,Jaccard) for showing relationship degree of the interspecific association,were used to determine and
measure the interspecific association among the 136 species-pair of Kingdonia uniflora and its 16 compa-
nion species. The results indicated that the overall association of all species is significantly positive. All
species-pair were checked by X’-test,in which 17 species-pair were observed to have very significant
positive association at 0. 01,6 species-pair at 0. 05 and 6 species-pair revealed very significant negative
association at 0. 01,3 species-pair at 0. 05. All species-pair were also checked by Ochiai index , majorities
of species-pair were lower,and just 7 positive association species-pair overtop 0. 5. These reflect the inde-
pendence of species-pair. The loose interspecific association is possibly related to the development stage of
communities and ecological features of species.

Key words: Kingdonia uniflora; Interspecific association; 2 X2 contingency table; X’-test; Association
index
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B2 REGY EHEVFEHEHT T AREAH
BUOBRE " AR E S HRE T YN A
GAIE, EER, REFEERHEMBESER
R4 W2 TR ALHEAT T ABSE N SRR
L B H Ak A R R E] R IBF R R AR . AR
B DL 2 x2 BBk R ERY , R — R 5 R[] LB 2
J7HEX I B R L A A R U] 56 R AT T SR,
STEHSERMEL R, A THRF T E AT /ER, R
HE— 25 AR R TR £ L 3 X P B Y IR SR
Kt o

1 HRAE

1.1 EEhHRER

WAL TR E 0 P EREILEZHTAL
Bd(33°49'31” ~34°08'11"N,107°41°23" ~ 107°51'40"
E), BRHER T MM A R
F HEFCHE BRESF RSV ERFBE
BRI IKEF A AT EREL BE
A ARTENEIR 2500 ~ 3200 m H1E%, it BLAB LK Y
FER U4 K (Betula wilis) | B 11 ¥ 42 (Abies
fargesii) MK A EL4% (Larix chinensis) 4 L # ZEARER
B ZXIR TS5, B VR AR 90,3 ~
0. 8, R BAES IR , SR ¥FE/K & 800 ~ 900 mm, -1
FEXHRBE 83% , FHURTE -1 ~2°C , B/HH121 d,
TR LR AR RN E L AR HRAL,
THKREH T ~8 M A BHEAERE, K THEAE
E iR BAR R RSEREYAHR, R EE
BEHEEA SR CEREW AR, IR BRKF
( Cardamine macrophylla) .5 & %L (Ajuga cliata) ./
1t X E 35 ( Saussurea digantha var. parvitlora) . KIERE
F( Phlomis megalatha) %,
1.2 BEAE

R K A 1L 34 i E (Kingdonia uniflora) 4} %
1% 00, % BUAT #E ST (¥ 4R 2500 m) , T ARSF (3K
2800 m) , AR F (¥ER3100 m) = AbM iR o 43
e, BT MM EARRE LRITEATRHR
B — BT AR R E B S M ER YK
KB, WHh, ER B E A MR EHAEY,
Ttk RN EBRD, AR EER - T,
S BT, B L E 2 36.5 cm KRR B
(0.1 m*) SREUEE, ZEFMER A HIBUE 65.70.65 -,
HHEAE 200 4, I ETEER R N ERED T,
[RIR , Xob 4548 #0142 TR 80 BE IR B 1) B AR
A S BRER D RRHSHHETTRE.

1.3 ¥igaiE

MEXBEARBERIEAS, —BE—EH
BE/KF & S0 B 16 F0 45 Rt 8] SR BR M A
% —RMEXRBREEN R, MEIMEAEFRBRE
WEHATR, AN 200 MERF, BRI 25 1
o HRAE <5% HBEAME, BB 17 ~FEY
M(RELD,

®1 BRI
Table 1  List of species
s k] Fsg 4
No. Species No. Species
| MR o EE
Kingdonia uniflora Paris polyphylla
o MERKE L RMEKSE
Cardamine scaposa Cardamine macrophylla
, WEEE o EE
Carex korshinskii Anemone exigua
s BREE i3 W
C. capilliformis Oxylis griffithii
s HEEEE o EEE
Viola davidii Fragaria orientalis
o A s JEEE
Pimpinella rhomboidea Pyrola rotundifola
7 BEIR 16 HEE
Sanicula hacquetioides Polygonum viviparum
g B3 v Rz
Pseudostellaria heterophylla Stellaria media
o Ef
Polygonatum odoratum

1.3.1 ZHHENSEXBRERE

FH Schluer 32 H ) B B BE 45482 &Y (null associa-
tion model ) \"®1 5t J7 2 H, % (variance ratio, VR)
K2 PR E B R BRE, AR N &
YRR ERE AR ENXRERE, HREARA:

8= SP(1-P,) (1)
i = /N (2)
2 _LN _ 2

Sr=nA(T-1) (3)

VR = §1/8} (4)

Kb S HEWMELN HEERR, T, ARHE )
A BB SR B S8, n, R L BRAIAE R
B0 R TR B, P AR L LR
Bk SRR RIE HB

FEMST R FMAT VRIEMEN 1,54 VR >
1, ZRYFE R IERE & VR <1, KR YT E
I HA KRB, B TR [ B IEACE A DA R
W, BICR ARG W(W =VR - N)RRE VR [ER
B1HEERE, HURHAREMRE, W WEA
T X 444 AR A 90% « X5 o5

<W<Xiosn o
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1.3.2 FEXBEAE

HTF 2 x2 FIBKEMN X Goit BRI fxt
Yy Fp ] B9 R , A :

- (ad - bc)’n (5)
(a+b)(a+c)(b+d)(c+d)

KHon HBESH, o AEERYMHYBIAK
BEF G, ¢ 43 ANE 1 R B 8 d
HFEYFIREBRAOET B (LLTR) . 2 ad > be
B HIEREK, ad < be B R LBk

ETHRAMFLT,X EHANERE:O2
x2 FIBREKPEE—/MERRENT 1, QL FHA
AMERBBENT S, XFRZET LI Yates 3%
SR IERPOCRYE",

Yates R IEARKA:

, ad - bel-0.50)%n

X =G +(b|)((i +bc)|(b ; d))(c O

2x2 P BERMAHENRL, &3.841 <X <
6.635(0.01 <p <0.05) , M| KR Fh X H] KBk E B,
# X >6.635(p <0.01) ,FR-FI A KBRHRBE
1.3.3 HEXBEEENIE

FRRIEREEHER) X° R, BOR B 2R T Fxd fa]
R BERE, RE T H B ERERERNE
BHEIR. {BX TR A B EHRBR, UH X &
BRI ERAEH, BN X REIUSH T XRBKER
ZEH5EE, MIRRZRRA BEWFXE,HAR
BRECNZAAFELEE, X BBARE
X AFBREEIR BE MK/, B8 T 4 [R] R BBK # 22 [R] 9 2%
S, HIE, TEXFR LB X K, FE#
—BWEHXBEE, AHRKAUT 3N ERE
EO0 51 ZEA4LA T b 035 ¥ (noncentred indi-
ces) F TP X A FE B s BLAGHL R AR S HE AR B
HAEA R, YyFhsd med th BMPLRA K HHE—E
FARIERB, 3 MEBE“ LXK NS T 0,7E
“BRRBR" BT R 1, WE ab.c HEXF L,

X2

Ochiai $§%k: O = —2—— (7)
a+bVa+c
Dice ##: DI = - f‘l’) " (8)
Jaccard H$1: JI = - T (9)
2 ZBR5MH

2.1 SYFHENAEXEERE
%2 SEERF Y, M R A R AR A

BAXBMEN T EME VR=8.74>1 KK % &
W =1748. 738 , A EA(Xo os.vs Xo.osn) BIRVEE,
BIUEEA VR RES 1 B, W AT 17 MR R
AP B IE LB, X RATEMM B A
KB %G — R e B — SR REAEH K, #
ROITEFSMUEE , T ELZEAK T B SIS 6 B i
BB LKA, RBEESEREREERS
R T REREAED T 8/ E R A Y
B R R SR AT, AT LAEROR A hk
BRAR BB S0, AT 0 2k B4R AL T B3 80 B JB
KR, T S5 B YR,

R 2 XEUMMHER A ERaRIE ARG XBE
Table 2 The overall association among the Kingdonia uniflora
and its companion species in Taibai Mt.

E3 4 HEHR . J5¥: $2::3:3
Coef- &2 S2  Variance %ﬁ ?{, S?%ﬁnt erall
ficient ratio( VR) n association
Wi oy
Computed 2.94 25.68 8.74 1748.74 p<0.05 e
value positive

association

FhALE AR R B T REE R E . — R
UL, BEEEH PR R DU 0 R, BR 5 S HRh 284
BHERHBTEENRE, R XA WK FEET
EHE, UREB YRR NRERE™ . HHER
HAREMFMREASIE HERBKRXR, YK
YR T A BE R A L EATE X R ERR
o XXM HE AEKRERE FEEEH
FIFh E CER TR 45 R —3 o
2.2 FhEKEBAERLE

B 1% Yates RBAEFH X RIGHELER
B, B 1 A5, EXRBRFRT A 69 X, & & Fst £
50.7% ;S Bt N 67 X, G5B FFXT$49.3% ,
IERKBKE R 1.03, FxtEEIEXEK, FERHT
EIRBHENEYFRE, ESREHUNAE
SIE N A B B A A S ALFT B Fhx [H] B9 525K
B, WFERHTEMNEARRNEYFRFE, XE
R R IRl 449 A 2538 o7 T FAH B 43 85 9 A A AL BT
;P , SHHEEEXKNYHE XL E(F
3.HESRELTH) EBREE(H4) HKEKRE
R(FS) BEEEF ) EMNM(F9) EH(H
10) KM-BEKFE(F 11) BREFF (B 16) , B IHE
PAFHEAEERIUEMUMRS A, WREEE BRE
B OAMBOKSE ER SR, B0 EE I HER
BOR A KA T B0 DR NS B LR Z RR K #F
e, BREF(F6) . ZILE(F8) /NMREZX
(P 12) JUBER (FF 13) AT ER(Fh 14) EBFE
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Fig.1 Semi-matrix of X* correction test of interspecific
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association among the Kingdonia uniflora and
its companion species in Taibai Mt,
( The number of species is consistent with Table 1)

(79 15) R SHMMH EH X RWAT 28, HHRE
BIREKF(p>0.05), FAJLABRED: i TIH &
X725 (6 i) G 1, AR ETE T B ILS MR L
BESK IR 7 45 REBE X se i H BB A fi FE SR I B
BRSOz . B RTESLRE , X &Y 5 55
HEMNMETSARREEI ER2H TASMNE
B, —ERHZEATRRREMELSE MEHT
ME 2 AT BRIRER B3 (9 5) SHEWH
X E RIS, AR 16 MR R 6 M ERE
IEXREK (p <0.05) , 5 G FPRTEHI 4. 41% 517 APt
ERBEIEREK(p <0.01), T EFXTEA 12.5% ;
3AFXTEBERKEK(p<0.05),6 Xt 24K 5
ERXREK(p<0.01) . 2 BEMFEEF R LS
3T E A HL BN B R ] R — R KA,
{EFFAEAR MM AR R . IEBKEASIE E K
TR 23 AR, TR K T REKE B E 89 A
XF, BB v (B AL AR PR B AE AE , X — DT BT
BROEE G E AL, XS SYHELE KB
RHLER—B . FE]EE ) RGBSR G HE AL
A R Z IR E R R, R REE R R
EREFAAAETIUILAER K —, MU (EKE)
5RO ABE) MHRFTE R, — M7
—AFEE T B E R R EREX EEEN T EAS
BRIERE, L=, HEER SR EF ML B
RERES  H I, BB AR R Pl Y s LA R R A

B RN R i A IE B S R UK TR, N 2 T
B M ESREGRE(HT) EE(F10) K
FEORTE (R 1) JBRZFE (R 16) 24R B E E KB
(p<0.01) , XATRERFA B BN S ERIEUR
S FTR M — B (LR R 4
Yifh Z AR EIRE , EARMRHE A K AR 3 R4
RAFREAFIRE ., FIaT, M B 5 R%(F 17) 2%
BEORER, T HRE , — 7 W R B TX R
BRFTRAKR B EBMERVSA; B—FE
FEFAR - REE T L, X0 F L
Wi B R MR AR — &
BREEH. MESFFARNAEERST BARK
B, A= ERR e S, ERELARE , HEH
SR s =0 1 0T o

’
.
> ’
>’ K4
. .
3 s
) KRS ¢

NS o‘\?‘/
Independenc D

)
‘l"\\

— B E FXE
Significant positive association
----- BEHKRE

Significant negative association

~— R B EEXE
Very significant positive association
------ LETEY”

Very significant negative association

B2 KBl SRR R A4 R AR 8 X E KM
(UFwmESE5F1—B)

Fig.2 Constellation diagrams showing interspecific

associations among the companion species of K. uniflora
population in Taibai Mt. ( The number of
species is consistent with Table 1)

Rtk BEYIL R P X — S EY#, 55,
BRI R SR GEUR (B B AR ST ok, X s vt
B EMAE P AR R FHETRARR &5, 1
PRI - B A R B o N i sE R I e R AR P,
HEISSHER B E XK R, 72
YERKBREMNEELEXR, X 5HMEIRIE
SRR, TR BB A KR,
2.3 XEEE

Ochiai %X Dice $8$UFA Jaccard 5 50ER R
RFPXF A ) B REE, M E R RERRN
136 4~F0 % ) Ochiai TEECEAEE LA 3. WE 3 7]


http://www.cqvip.com

S5 M

X BES KB L B R PR A b B R IR] SR BRI 5T 449

IERE4: A 0-0.3: %0.3-0.5; ¢0.5-0.7; m0.7-1;
Positive association
AL A0-0.3; ¥0.3~0.5; ©0.50.7: 00.7-1;
Negative association

S O 0 A h W N

=y

Pt
(=3

Pt
[

b
[

> e[ [o 34> [e DeDe e[ m] o[> [ De]E] -
SE[ 0 DEDE] @[ 35D DEDFDEDE D> €D

13

* |14
Y| Al15
AjAlA[16

Al *[ala] |17

B3 XKBWLEMHEREFERMEFE Ochiai XBX
ERLEER(UHRS SR -3
Fig.3 Semi-matrix of Ochiai association index for the
K. uniflora and its companion species in Taibai Mt.
( The number of species is consistent with Table 1)
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UEH ,BHE 5-15,5-16,6-16 F 16-17 4h , HEFr
BT EFE—ERREME, KA, #xt 1-7(3H
R-BAGR) WKERERS, ol fE6XF 0.7 UL
ko IEXEK OT#8AE 0.5 ~0.7 Z[EH 7 AFXT,
VLERIX S Fp et Y BK 45 8 BE | , KB R xd IER 45
BENEAL, O T PETE 0.5 AT M#x3LA 61
XF, 5 BRI 44.9% , KRB 173 BFFXT 2 1H
KERFEBAR, FEAEAE S ML Tk Ry . S REK OF
FEPUETE 0. 5 LUT R 62 X, Fsted JC K BE R4+
B{K, Dice $5¥ Jaccard %5 Ochiai FEH K fk—
H, SRR EXFER,

o ] DC TR P A 2 5 e () DG TR B 0 52 R AT )
KRR AT D BB, AR,
HMEAT, Fof XEHAER A, S HXRES—E
BORE BERRBME, RZIMR ., 4l 1, E 2, A
3 A, B 17 (A - BT R BIREFIEX
BE(X? =73.876,p <0.01) , #%F OI {HK 0. 748, %
BRBERCE o FRST 1-11 (B BE-RHRRORSF) Rl
RBH X* KL o R (8] S B B E HEBRIR , OF KB TR
BB, X 525 54 3 L P L SR B EE A L
Feb e [ 26 R BB 52 0 E 3R 10 %ot [ 1 1Ly 3t B £
PR FF R R SR -, AW, HBERN
2, BB 5T R FRT 2-13 (BRZEFEKF- L EERK) #) 01
EBE X 0.633 [HHXBKAEH R BE (X =1.66,

p>0.05) , BAFTH AWML BB, FXF 1-17  Fh xS 2-
11 S WIFER AR . TS T4/
X7 ERHIVE A £ BF B A (8] R BRAFAE B, RIFE R
BUTE S0 + FLEE IR 50T X 7 R0 AR D R
BB (01=0.743) , IR B3E (X; =0. 687,
0.25 <p<0.75), AW, ZEWFFT b B RER B L0 0 0E
ERBRER R FXREE WX A& BFRN
MER, AR RE 5T 5XBRER/NDMER
—Ro

3 &

P o B R R A o e B SR BB A, BRI R
IEXRBER,8 M St &2 XK, a4k E
WEEKFRE B G E R BRI R
B44f. RESHHEERREERRK. £XF
BT RIZF|RE K, REDBMAX RA LR E
FIEREK , S H0F X (8] IE SR 5R BEA ; SR B A 2>
FIERERARST , BREE TR EEHS o X d B g i B2 IR HL A
AFpE BRE KA —BHESER, HXMH—EH
BEURA T 2R R B X (AR 3R A 7 S, B
B R AR AR )RR BB IR B, & YA A LA
r R RERRE.
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