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Abstract; The patterns of two semi-fixed Artemisia ordosica communities outside the oasis on the northeast of
Ulanbuhe desert irrigated by Yellow River and well water were analyzed with the method of Multiscale Ordination
(MSO). The results showed that: in the communities outside the oasis irrigated by Yellow River, A. ordosica was
not only the dominated species in the communities (the importance value was 45.26% ) but also the greatest
contributor to the pattern. It occupied a proportion of 83. 84% of the vegetation with the contribution rate as high as
0. 889 6. In the communities outside the oasis irrigated by well water, the contribution of species to the pattern was
different from the importance value to community. A. ordosica was the dominated species in the communities ( the
importance value was 47.41% ), but its contribution to the pattern decreased very much. It was inversely for
Ammopiptanthus mongolicus and Nitraria tangutorum whose contribution to the pattern was much higher than the
importance value to community. Comparing with other pattern characters of the two communities, it showed that the
pattern number outside the oasis irrigated by well water was more and the pattern intensity of A. ordosica was lower.

Key words: Ariemisia ordosica ; multiscale ordination; multispecies pattern; contribution; importance value

Wk H 1. 2010-07-12

HEATH : GRS AR BE S AR 55 2 4 505 4251 H (RIF2010-04 )

TEH A 2555 (1975—) 9 @IFSC 01, BB MR K LIS AR 252507 T BTAE.

OBMER : ZEH(1971—) Lo Wb BIFSE 5, 32 A 0 SR B 34 7 T BT, E-mail; Libuigin@ forestry. ac. en



118 Mook B

$25 %

R IR A SRS R R U TR R
B IERE Y B At R FE A A BT 5 2 %t
R BB SR 7 R SR O A
R BRI SR T BEE A 2 A
TE L AEDRE A FlfEE 25 (8] 45 2 2R N R JF A RE 14 21 4%
AHER RS SRR, DR, ARSIV N I 2 R AR
B YE K, Z2REHFE (multiscale ordination, fi]
FRA MSO) , B Noy-Meir 2190 1) 5 I 233 Ver Hoef
S UMBIERLK Dale S5 HE— A8 0E, BUSON [ bR
RIS RIS SR 1 RN AR e 1) U7
N EE P HEHRIT G e AR 2
T2 RUEE R BESE, I i PR 7EA8 Jmy RUBE B 2 F
TR DG S TR B8, T X A A% e P J7 ¥ T il
A,

Y (Artemisia ordosica Kraschen. ) 23 E4FH
MIPE R E VD RE AR YD, T 5 B, o Fe 1 7Y
e X E BRI R Z — o [ e = [l A%
JEAg AR T LR M AR A
B o AN A28 ROBEHE T 1, 6T 2 A2 [ 5 il e
TEVRAR Jmy p S AT 20 A, s A B ARl —E 1Y
S/

1 R % KB ROR & 247 7 %

L1 FRRREHR

B 22 AT DA T 9 5 T S0 1 T
T IR A 5 R A X (39197 ~ 40°57'E,
106°09'~106°57'N) ., MJAIFL 1. 298 x 10* km® , &3%
ENRPEZ — ZXFEAR 8.5 C L AER K &
80 ~ 150 mm,4Ez€ K H 535 3 500 mm, 7€ & & & fF
IKEEY 23 ~ 44 4% K LIV AERERBEREAR y 3

TEL 22 A FIVD IR 2R AL G il 7K 5 K 2 Rk
B LRSI, 1B 4621 1] 7 i o e s o B DX RE
TEPEAE T MR BE V0 Ak bt SE 9 — 3 K, 2 8
THEBE RS2, 30 T KA1 3 m 24y VR A
KE Y EH M E. 5 (Aremisia sphaerocephala
Krasch. ) F1 5 3] ( Nitraria tangutorum Bobr. ) , BLAAH
W VK (Agriophyllum squarrosum ( Linn. ) Moq. ) |
152 ( Corispermum monglicum 1ljin) | T & & ( Bassia
dasyphylla ( Fisch. Et Mey. ) Kuntze ) #1747 ( Psam-
mochloa villosa(Trin. ) Bor) o F 3 X RF b 10k B A5 VD
ARG SEIR DU AR R, HL R KA 9 m A4y B
N TE AR W AT R RE R R S & (Am-

mopiptanthus mongolicus ( Maxim. ex Kom. ) Cheng

), FEARTYI AU K AT R 8 B3R (Salsola
collina Pall. ) ] ( Cirsium Mill. ) FIHL5Z, 2 FEE N
S ES S R TR i
L2 BAERYESTHE

TE 2 AHER N 43 5 W 2 BT 3 X7 A &
1SR o TER SRR B GE S/ N 7 512 4,
AN/PETT I TETAR N 50 em x 50 em, 78 B A /METT
o, o SR B A AR R N 55 5, T 2 R A )R
I3 o

(1) ZFBERRE  RAZRIEHFES ",
BAR T 50 #2258 A il i X340 5 5 22 vk
(TTLQV) ™ 4 T A M e A /] IX 4L 1 ir 5 22
FWE Cy (ARSI R XA K 256) , SR e # HoAH AN, 7
HFIFEIE C AT R 70 Hr (PCA) RS F 18000 S
AEAEL s FERREAFAE AR 23 FiC 30 A ] DX 20 1 Bl 5 22 36 [ v
WX T oa—He 4l i, Tef—IXH FEA — DI 2
Wi » Herb Wi, fsRE I

fBBE AT FRAEAEL A A, HAH L (R R AE 1] 2 Ky
v, A4

CV=VA,BV'V=1,

CV=VARUIBR V'CV =), B4

A=V(C +C+-+C)V=V'CV+ VC,V+
ek VICV= W+ Wi+ + W,

W3 PC ) F2 B RRAEAEL (07 22) W, 5 XA R
AMETEL, TS B AL AR RS SR

(2) ZRIBER R AR SR Dale 25017 fy gt
B AR R BRI T, B3 BCAEA [A) XA 9 32 B o3 R Ak
B 2) W i85 m & & X J,
= J6bW, . /(b + 2)

(3) ZFBERS R —3PE  Dale 251 MR H Y 75
AN [ HE P il AN [F) XA A SRy — B PR A

M) = Ji(b/Z,Df
AN TRV HE 7 Sl A R R R — B AR B A -
M, = 3 M

K. C, AR I 225585 5 € i gy
ZERVHRGE ;0 HEFP 4l 5 b2 XA s M # JRy— BCPEFR A 55
FEYIA D2 T B8 5 T M Jmyni B s W e 7 25

(4) FE P b XT A% =y B TR R 20 B SR ] Dale
EAS Iy

BANFHIEAS S HE RAE Y Rl R S AR G
By, = Z ui/-xj,ﬂ‘-’FHZ ui =1




2 4

2 B LT MSO Jrpi) 2 /W K JRet L 19

R g, SRATAN A ) R % A6 Jmd 1 TR %

(5 ) F R AEREVE Y EE 2

HEE = (R + ARSI ) /2

(6) ke EAIBEA AL fERE—HETT
P A o 94 2 B -5 LA AR AR 170 P A5 Y SR B
T SR IGSRCE S, 15 BURE T IACF- 28, PR s
FEJT OB AR

2 HEREGHH

2.1 BEEEZEEERUESH

X2 ARV A B (REAR I AS) (HE AR i
JEE VA R R A S8 JBE 3 ) 0 Ay A v 1) 1 B0 (R 3 7 22 )
B, 2R (32 1) F T2 A FE v e A i 12 () 22 5 B
S MEA L L 1) LA B B A 385 JEE W] R d2 2 o ) A 45
W] < B DRI H TR X A ]~ T 90l 705 A v 1)
SITEIE 5 O 8. 41% (6. 62% , HEA T B L
7.81% \5.31% , KA M 0.06% (1.31% .

2.2 BEEREVMARNREEESN

Xt 2 AN v AT AR b AR A O A
B AETHE X ANEE S T, A 7 R 28, b e
b A R (R A R, R 45. 26% 5 R YITD K
KZ, N 23.92% 5 LU REA T B3 ) ROFF 5, o 22
{EI3 514 14. 15% (14. 04% ; HoR (A R R REAS AR
Pyof S TR R b AT, HOEE B BAR, 2
2.24% 0.20% 0. 20% ., 7EH-HEX AN, A 10 Fp
LD, G H T A AR ) o it 5 T B e e, A
47. 41% ;s YO SRR BR  LEH , EE
I3 26.78% (10.39% ; HEAH Y Fi ik L5 A Vb
Py SRS R VBT VPO R AT A A
BAK, 9 4.96% . 2.94% | 2.85% . 1.99% .
1.77% \0.62% ,0.28% . M T EAE 73 A7 ul LI i -
ARSCAE 2 KR DX A L R 1) 2 /A v A Ay i
T

Rl 2N HEREEYSEEERESWT

VAR IE 3 T A B ST ¥ F A8 p
ik HETE ] 1 11 314 945. 10 11 314 945. 10 83.52 <0. 0001
BEA G BEVE ] 1 9 741 970. 40 9 741 970. 40 70. 98 <0. 0001
B BEYEIA] 1 58 833. 66 58 833. 66 50.33 <0. 0001
H BEIKER 0,05,
2.3 HERNMEFEETHEHEEBRER M2 882 EW XA T Z K] LA H: X
2.3.1 ZAB&EGEE WIEHENITAEMEY 4256 RN 128 m BREH, 3 KA B

Tt 25 B AEAN ) DX 41 0 B 25 R R I 1) 2 B A3
SO BT TR 2 A TR, HAR R A A B i A
w5 83.84% . 14.81% .

M5 1 R XA 2 K n] UG H A
X ZH 105 F1 171 AbAF7E 45 W] B i B, BB 32 4
B 52.5 85.5 m; A% JRERE K 0. 114 6 0. 089 5, —
FHPER 0.261 3.0.204 0, 7EX AL S F1248 4b, B AR
SYBER) AR ME R, (HA 30T BH S i (i,
XU BHAE /NG L P, R B T 2D R A R
& S 3 ok 0.255 3.0.023 2, — 51k 0.582 1,
0.053 0, FEIXAZEAIRGBES b, i s 19 DT k% 38 3
0.889 6 (3% 2) , B AHYIFI oMk H AR, VLR X A2
TP RESEEAR Ay i s SRR B, DA ) P A R AE
[ R A3, AT LAAE HE BREER PN (R R ] G 27 B« 43K
FEAL, ] F 1E K, I B A E08R, SRR B b %
PIN 2 B AR U U R (WA )R
H JHIES SRR BROE CI O HOCHR R R D)5 1M 5
Il oK S R R s R Y 7 RS R

A, XA I3 AR E N 6.5 m A BEER, A A1
BefE BRI 5 2 TR R X S BY A BB
JELUFFE RN o R BEER (36 2) , STmk R3]
0.625 4.0.251 5 il MTD K B SRR Z , AL
TR E AT R TR A T LA . SRV R S
F ) 9 78 2R B ik 1 B SR BB, 1T -5 U K pl— 114
IR
R2 HEXSNEFEEHBRESMHE
REREDFHHEEFSFTEKE

it %1 FWH %2 FMS
FEASSr  FUERER IS Tk
i 0.9432  0.8896 ~0.305 4 0.093 3
e 0.312 1 0.097 4 0.790 8 0.625 4
3l -0.1007  0.010 1 -0.5015 0.2515
WAk -0.0538  0.0029 0.1715 0.029 4
Ligs -0.001 1 0. 000 0 0.019 5 0. 000 4
FE®E  -0.000 1 0. 000 0 0.000 3 0. 000 0
WA 0.0000  0.0000 ~0. 000 2 0. 000 0




120 2 N = = S 7/ S 25 %

0.25 1 1R L

£ 8 025 92 L

T 0.20 &

g & 0.20

K 0.15 =

fn H# 0.15

é 0.10 é 0.10

gu% ﬁom

X 066 X 500
0.66 100 200 300 0.005 100 200 300

X4 X 2H

P L BT DX I B> 1] it s e o) X L7 22

2.3.2 B EMAM T XA N AR A
d BE AT INECE- BRI, AT RETE B 3 HOWE 2
ANFREYIFPAERE A B o Be, DA SCH: 35 B R/ A
fbo LEEMPTIE2 53R 2 vl 56 1 7
{ELEpe i W RE D LASHEES O =, R i LUK Ok 2, 230

%1 B4
12 ¢

1.0 [
0.8
0.6 -
0.4 [
0.2
0.0
-02 *

BT A H4E

200 400

Gl

600

O MY LATLA H \HUSE VoK s i T o . 5 2
R T S AR e i R T AKE R R 3 e (A
3) BIRET AR O 3, 3 0 B9 AT AT LI

982 s
12 ¢

1.0
0.8
0.6
0.4
0.2
0.0 7
-0.2 -

BT A H4E

600

i)

P2 e DA L 0 ol e B v A A L

2.4 HERXIMEFEEHEHEEENIEFS
2.4.1  SAPEEM B9 R RIEYN T ZRERE R
FRLIT AT BRI 3 A E A, R AE B (S B
Ay 3H 54.80% 28.38% .15.40% .

M3 Bl 5 1 FE R XA 22 BIHE X
5.69 F1 116 ZbB] i A 3 A WEAE, Ui B AE W4 4b
FELERS Ry, BEVAS B 43 531 2.5.34.5.58.0 m; 2 2
FRUAAE X 40 39 193 il 252 AbAEAE K Bk 18,5,
96.5.126.0 m [{BEHL; 55 3 F2 R0 7E X 41 20,118,
182 Kb AFAE K H7 10.0.59.0 91. 0 m [EEHR

MK 3 Bl AR 1 ER RS RN, X4
69 b Y BE B A R R R RS B R, R R
0.058 0, —F#:Hy 0. 344 6; HUCH XA 116, 5 kb T
B, #REE R 0. 115 9.0. 041 4, —F( %4 0. 688 7,
0.246 0, XMRBPBEH, LV 4TE R I, Tk
Ik 0.911 5, HEPF TR Ak, PWAHF S K
ZRRE )R R B S5 5 OCHE Il BRAM) o

552 FERUTERERIRS SR, DX 4 39 Ab I BER
AR MR R E B, SR 0.069 0, — 3Pk
0.409 9; Hyk FIX 2 252 193 REE, 5 A 40,021 1,
0.021 5, —FME R 0. 125 4 0. 128 1, X AT BT
BRI 2 A RE RS R, T o (TR
0.522 5) i A4 (TR A 0.346 9) s HE HHY Fh
FEBEH A BB /D 5 11 ) 5 7 s 28 B A Y 97 G
BR(FR3 mE155r) , 5K WAF R H —E M IE
KB

553 ERTRRBRS R, XA 20 AR BE
AR B AR B B, RS 0.081 2, —F MR
0.481 7; R IX A 182 118 AbBEHe 3R 470.022 6,
0.027 0,—FE R 0. 134 1.0. 160 2, 53X 2RI (BT
Hepy, EBLA R A 3 (TR 0. 621 8) | 1 3l Ry il
(0.319 0) 2RI EEA 5, I L v 55 1 o e ot 1Y)
TE I s LB AE %) BE B 1) DOk S A, b s 5
VOB AR X 3 Y 1 I



52 0 R4 LT MSO Jr ik 2 A BEE A R H IS 121
m 0.04( a 003
EOMn 1 Fs = 52 FRSr = %3 B4
& 2 003} &
% 0.03¢ R R 002}
X = =
A 0021 g 0.02 + g
g = = 0.01
X 001} & 001 &
s = w
K000l ooy X 000 X .06 .
0 50 100 150 200 250 300 0 100 200 300 0 100 200 300
X4 X4 X4
B3 3 XA [ T s s s Xl = R
3 HERXNMEHETHEREZSHEERRENEDHHNRES S FATHE
it ] A5 43 P&
%1 Esy 52 ER 53 EMS %1 Ey 52 ERS 553 EMS
e 0.1219 -0.589 0 0.788 5 0.014 9 0.346 9 0.621 8
pes+ -0.1310 0.056 0 -0.077 7 0.017 2 0.003 1 0. 006 0
=L -0.0120 0.722 8 0.564 8 0.000 1 0.5225 0.319 0
AT 0.954 7 0.169 6 -0.0510 0.9115 0.028 8 0.002 6
K -0.236 6 0.3126 0.215 1 0. 056 0 0.097 7 0.046 2
WAr -0.004 1 0.006 5 0.001 2 0. 000 0 0. 000 0 0. 000 0
A -0.014 8 0.007 4 0.009 5 0. 000 2 0.000 1 0.000 1
WMEE -0.009 7 -0.002 6 -0.008 9 0.000 1 0. 000 0 0.000 1
#i -0.000 5 0. 000 0 -0.001 3 0. 000 0 0. 000 0 0. 000 0
s -0.000 6 -0.029 1 —0.064 8 0. 000 0 0.000 8 0.004 2

2.4.2 B LM TR KK 4 5K S
FTLAE 5 1 32053 TP AT Y508 458 = B R O DA
AT N R RE 5 LRSS W) 15 6] S
B HEE AT UK, BEARR Y Bl R
LR N E 2 EWA PR B LA

%1 ERS
1.2 0.8
0.6

m 1.0 |

T o 2 0
B 0.4 2 00
= 0.2 = -0.2
j@ 0.0 J'ﬁq -0.4
~0.2 200 400 600 ~0.6
-0.8

Ly

%2 FRSr

RPN 35 75 03 B IR LA & O 35 R 00 Y
PABI  RSE GBS TR AT e e ST
o A3 FRMG A I L E A 3 R
AILATD KN 32, 3530 O (1 AR Y0AT | HUSE B
TR AT MBS Y T

%3 EWH
10 ¢
08 |
06 |
04 |
02 |
0.0
0210

0]4 0 600

BETT AP $4E

200 400 600
HEJ7

i

P4 DS B 6 ol B v A AR L

3 w5tk

X H 2 ARV RO R KR o T
AT DA, Bk 2 AN BEE IR B 7 449 35 A7 RS [
(IS TR ) (FLWN 5 7 2 A B o

Az i, A0 45.26% \47. 41% ,2 S HETE
A SR B 5 (EL AR ) Rl 0 AR RS J) £14 T fk
FRAE MRS IX 2 A HE AR SR 19 DT kAR I A
[l BEPEIX,83. 84% WYL By ith 5 SRR RS = , ik
w0 A% JR Y DTRR AR =ik 0. 889 6, JEEIX, 54. 80%



122 NI /A = S 1 S %25 %
FIRE R FEAS S VD4 B AP RERS Jmy , VDA T X A% R Y -640

TTHRE 0. 911 5;28. 38% (R B LA (A3 K 3= s
SR 22 FPREAS R, BT B DT R R a3 ok
0.522 5,0. 346 7;15. 54% B4 8% DL A 3 1l
S 22 FPREAS R, s L R BT R R a3 Sk
0.621 8.0.319 0, AILLA H AEHFEX, BRI & TE
FEGE b 0y A B (HAEAS Ry b, STk 0 B
THE TR

X 2 A v VR A SR AR AR T X b R R B
XAEAE 6 AN [A) RUBE R AE A oy , T H08E X A AE 9
A A AESRE X, s B VR A A 1 S A B 5 o ™
o2, XFLG 2 XB DA O 3 AR A JR o B
(RPEHEIRES 1 FE i A HE DX 56 3 = o B 1Y
FERAE SRy ) , A BAE RO AH I i A Jm b, B8 X1 4
JRy R BE R T X o A Ry o B — i 1 2 B i 5
A BRI 2 S FE VD X, B ] B DL Vb R
TR ARG Y 3, N o8 24 Jmy B IS, A% Sy o B2
A DATAN R SOt B e P B R B 5 o bR AL, B
VR DXy s BREER N (R R A 5 FE R TR IX . His i AT
DIAEEDN : G SR AR (T 1 5, Bl k7K s i /b, 2
S EELHE T KA S B B, 78 T s A VR R SR R A W
AT, B IE A A% R e 2 S AR
b, BV BES AL IR G2 25 N EE , BER P R 2 B 25
SEH IR I EHAS [ A Fh ) T ik et 2 1 e AR
BEH Py H BLCEE

S 3K

[1] Liebhold A M, Rossi R E , Kemp W P. Geostatistics and geographic
information systems in applied insect ecology [ J]. Annual Review of
Entomology,1993,38:303 —327

[2] Wiens J A. Spatial scaling in ecology [ J].
1989,4(3) :385 =397

[3] Dungan J L, Perry,] N, Dale M R T, et al. A balanced view of
scale in spatial statistical analysis [ J]. Ecography,2002,25:626

Functional Ecology,

[4] Perry J N, Liebhold A M, Rosenberg M S, et al. Illustrations and
guidelines for selecting statistical methods for quantifying spatial pat-
tern in ecological data [ J]. Ecography,2002,25.578 —600
[5] Fortin M J, Dale M R T, Ver Hoef J] M. Spatial analysis in ecology
[ R]//EI-Shaarawi A H, Piegorsch W W. Encyclopedia of Environ-
metrics. Chichester; John Wiley & Sons, Ltd,2002:2051 —2058
[6] Legendre P, Legendre L. Numerical ecology [ M]. Amsterdam:
Elsevier,1998
[7] Fortin M J, Dale M R T. Spatial analysis: a guide for ecologists
[M]. Cambridge: Cambridge University Press,2005
[8] MER. Tl M]. Jeut: JLatR i i, 2002
[9] Noy-Meir I, Anderson D J. Multiple pattern analysis or multiscale
ordination: Towards a vegetation hologram? [ M]//Patil G P, Pielou
E C, Water W E. Statistical Ecology. University Park: Pennsylvania
State University Press, 1971
[10] Ver Hoef J M, Glenn — Lewin D C. Multiscale ordination; A meth-
od for detecting pattern at several scales [ J]. Vegetatio, 1989,82 .
59 -67
[11] Dale M R T, Zbigniewicz M W. The evaluation of multispecies pat-
tern [ J]. Journal of Vegetation Science,1995,6: 391 —398
(12] Z=2e03 2800, 20, 2. LA N YR 2 FhRE 2 ROBERS
Jrr BRI SCI [T ], N AR 241, 2008 ,19(4) 741 - 746
[13] Z=200, 25000 olom, . S BHANEIVD &35 iR 2R HE S
BERR SRR SRR LT ], ARl ARR#,2006, 42(5) 1 -5
[14] 25000, B0 553, sk, 8. 1 22 A RV AR L 25 AN [ R B A
&M 18 E R R AR R OF L] Ak RE 2 85T,
2005,18(2) ;158 — 162
[15] DXz, 200k, e FIRE, 55 U3kt DXCON RS Bl i s A e 25
SRR [J]. hE T ,2002,22(6) 571 -575
[16] Myt sk th, 22 P B 53U ol & I e mA% )5 3
[J]. MWW A52#4R ,2006,30(4) :563 =570
[17] #ikmg, skdls , 247K, 4. BL R U U FRE 23 ()48 Jm X
)], A=Z2524Rk ,2008,28(5) ;1901 - 1910
(18] XURZL, X #3619, 0K 2 307 v Jot v by Aol 9l AR P A1 34
SEREEHEAR M A AR SR (1], R3S E 40,2004, 14 (11) ;2374
—-2381
[19] Dale M R T. Spatial pattern analysis in plant ecology [ M]. Cam-
bridge: Cambridge university press, 1999



