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Desert rodent communities patterns under different disturbances: the canonical

correlation analysis of rodent and plant communities
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Abstract; Four site types, under different kinds of disturbed habitats, were selected in the typical region of the Alashan
Desert of Inner Mongolia; this selection dates back from April to October 2002, 2003 and 2004 respectively, i. e. a
farmland area, a rotational-grazing area, a over-grazing area and a prohibited-grazing area. The rodent communities’

fluctuating tendency was studied by using mark-recapture and trap-day methods. The four kinds of mark-recapture sites and
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that of line sites were taken in different disturbance areas. The area of the mark-recapturing site was 0.95 hm” and the line
site 10 km®. The samples were collected every month in the mark-recapturing sites for 4 consecutive days and in line sites
in April, July, and October every year. The variable matrix was composed of captured numbers of the rodent communities.
The relationship between rodent communities and plant ones was analyzed with Canonical Correlation Analysis (CCA) under
different disturbances.

The results shows that the relation between the rodent communities variables and herbage ones of plant communities is
significant, on two scales in three years, under different disturbances excepting over-grazing area of marking sites,, where 7
of the 8 sites analyzed are closer with herbage in two scales. The relation between the rodent community’s variables and the
coverage, biomass above ground of herbage ones is negative. This shows that the coverage and biomass above ground of
herbage took a key effect to pattern and dynamics of rodent communities under 4 different disturbances in desert ecosystem.
The coverage values and biomass above ground of herbage are higher, and those of richness and biomass of rodent
communities composition species are lower. Under the same disturbance, on two scales, the main characteristic of mutuality
between rodent communities and plants is as follows: In farmland and prohibited areas, the mutuality between hydrophilic
species ( Cricetulus barabensis and Spermophilus dauricus) and vegetation is significant. In rotational-grazing and over-
grazing areas, the mutuality between xerophilic species ( Dipus sagitta and Phodopus roborovskii) and vegetation is very

indicative. And above mutuality between animal species and herbage of vegetation is negative.

Key Words: canonical correlation; rodent community; desert; disturbance; pattern

MR ER 3 BBk BT R |, A A& RIS S IE S B A RS . BTFA
REFHFIEREINL M , NFETE I3 30T 16 S A B 4L (habitat fragmentation) , 4557 B SR8 31 K9 5
He(patch) 28R T BB KA GEHIRHAE o A HIREE FURR OIS RSB LR RO T 18, X T AW R RAOMR
PAEHEBAREEY , XT AL ARESBEALRERIHE B8 S P B RBEE S AThEE
R R B A R R AL BUR R i b, R SRR R E R AR B (BS19) BRSEYHENX
FEN UAHKAEREPHR RS R RS 5 BRI, R T KB L SR
MBS0 B Levin R RAIR B R A A P B0 R, A R M A B R AR B — 1k,
WA AN A A AT o W S REE AR BB B P R R R 2 SRR AR A
B R R — R R BV R L R TR AP ™ R LB T BRI BN
SR, R LR T 7R s A RURE B TR AR A 2t AR B T A3 I A A AR (L ) i
MR A ZARD , REHE KEF WA RR P MG ER AL b, MR EE N HBIFRNER TES
RIMTE A R T RAITRIA P REE B S RAE SRR MIER I .0 B AR, BT ALK SE R
ARG P IEE SR E Z A6, BT P02 5 me i B AR R AR A B ) 2R B — TR ST 3
18 , BB SRR B H R DAL R sh S BRI A ™ . FRUME B RF AR AMZ TG
WAL (dictating) #¢ )R B R ZE AR R RA S — B R, TESL R 0 SH SR B X RETZ
IO FRE 75 85 , LFE 0 P B TUAR 04T (RDA) (L EAE 4347 (CCA) FIZETBE B B TTAR 70 (db RDA) XT38
I TIE A R R KB TR, X 86 TRy S0t L R Rt 4 b B s A A — SC R 5
S R REBHA T H B,

BRI X NN T me 145 sh i A% R B SR (LB ST E P B SR8 20, 2002 ~ 2004 4 7E P 5% 2y B it
EMATR X, FE T AR T T W& sh a8 R , B SRR S 7 kA T Wk 1 sh s S
VIREETEAR R TIARG T WHERR, BB REN T
1 HREXERER

PR T S BT ZE IR R HR B RAR T R R L, M B AR ATy R & 104°107 ~ 105°30, JL4h 37°24°
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~38°25' AL IEME HYPER ARG . MBME, SR, BB, — RN 1% ~20% , HYMHERZ, FEU
BE BB MEAR CEER NERAUNEER AT, ZEEMR R ARARREM TR RER D, i
Y LARERL R AEEERL O £ , YOS A AL, BRI AT, B U ES5FRERER], SRy
BRI R R SR, & /98 TR R EER, BRI Z K Bm R -36°C, Bm<iRE 42C, £
13 8.3C , LS 156d, EREKE 45 ~215 mm B AYS, FEEPLET ~8 Ay, FFHEEE 3000 ~4700 mm,
THONRR RIS ERAS, T RAAELEE, R ANREE 1% ~1.5% , SRBRZME T,

RUE e X X B A AR B A [R] , 1268 4 MR R TR SR B, 4516 1 FRKX, B
R 8 a, = E A TR BRI (Haloxylon ammodendrom) ¥ ¥3% ( Calligonum mongolicum ) Z5 £ FEAK /]
FEARFZEE M E R ( Hedysarum scoparium) | 846 B T ( Medicago sativa ) % R ¥, 4 /N & ( Nanophyton
erinaceum ) \ 353 ( Bassia dasyphylla) % 1 SEEZKH MG HETE65% , AR, KFEE2.77% ~
10.58% , T 84X, AL 60 hm’ , B30 RER AL, 3 7 oW RISl 4 /AR, UK 100 R, BADK
B A BB, X B AT BRI A LA B £ ( Zygophyllum prerocarpum ) SE8E , HK HLLAP (Reaumures
soongorica) \JIMWIRE ( Oxytropis aciphylla) % Z4F Ho /B, HEA 7 B8 B8 3 ( Peganum nigellastrum ) \ 55 I3
F1FEMY) EEE 24.5% 0 1IERVIE, KD ER2.46% ~9.32% , W FBIX, 0K F4E A H] Wil
BB, , OB B LA BRI ( Nitraria ssp. ) B8 £ R, fEAE A 2000 00 W B & B8 B2 T B2 ( Cleistogenes
squarosa) 5§ Z AR K YIFN 4R ( Suaeda glauca) F&MZER ( Plantago lessingii) % 1 ARAEFE ), L B o FE AR Ay
8.5% ., +IEEMM™EIML, KT ER4.66% ~12.46% , V . BHX , WX EZEK 6 a UL MG LIORN  BBK
(Salsola passerina) B #E, ik B & T .5 G ( Ceratoides latens) . % M43 35 JL ( Caragana stenophylla) | Ji &
(Artemisia ordosica ) F/MEAR , EALL FH ( Pennisetum flaecidum) L%, RUCOHRERA T8, AR FIEEEFM
Yy PR RN 29.5% o 1IAVIE, KT ER4.40% ~8.22%,
2 MRAE
2.1 EFSMBURERIEAR S

2002 ~2004 FAEM 4 ~10 FERTH BB X B BB X, 3R T 4 FPARRE THRAM AR, 23 A B
R X G X A X, e A T B A BT T AR R A X, EALY 0.95 hm” R FIAREE 1,
BEERFTEE R 15 m x 15 m, G A& 4d, FESHRIEZEMBERSCHBRE T AWM , 78 4 FA R THAHH
HEBPRIMNERET 4 ZABEIRE(BRAKMERY 10km®) RS B LA, BRKMRAAR 4 MR, B
HLTET AR 10 hm , #3500 4k B , AL BEILAT 5L 2000 5k H , BURER ] 9 B4FRY 4.7.10 Afy, XHEHEM 4 FF
MEROF B X R WX X ) 78 2 MR b (AR e sl FI 2k B4 31 ) A CCA (B BIAE K0y
W) TR T SRR STYIRETE Z R B MG . TR SR TR B b S e v 728 B 4 h B VE A BURh B R
BEE(HERE W) AR O, EYRETRARERNRE EE FE M AR (TE) fER
B R B Rt A& (T E) MR, SR T S A e I 278 B R AR 2 IR AR S 4

SR W LT 16 MM, »1: FAEBEIR (Allactaga sibirica) TEZRE HL B ;42 - TRk Bk SR A= W78 HE ]33 -
=HEBk B Dipus sagitta) HIHIRE Mol ;04 . = BEBK BRI A Y& Holil 55 . T4 U B ( Meriones meridianus ) T 3RE
o) 26 : T BB L W B LU 57 < TR B ( Cricetulus barabensis ) BITHAR B LUA) ;48  FRER G IR A= Wy B LU 35
x9: /N3 /& B, (Phodopus roborovskii ) Wy 4 3R & H 45 x10: /B B BUEI 42 9 & LB #11: 4 )N Bl ( Meriones
unguiculatus ) FITEARE L5 212 < U B AE W) 8 LBl 213 : S8 8 6 Bl ( Cricetulus eversmanni ) F{E IR & HB;
x14 55 BB R AR YT 8 LU 5015 - B R 8 R, ( Spermophilus dauricus ) BT ZR & LB 5216 . B R 3 AV £ Y & Bl
Y YIE A E B H RN ER , SiYE YR Bz Y& & e et sh Y S AR Y B ) Ll

YRR H LT 8 MNMHAM,x17 AR B ;218 . EAR T ;219 AR ;220 . AN LAY E ;221 . K
AR ;222 AT 5223 A ;224 . A FAEYIE, AR NS YBEREP,3 10 mx10 m
BRI HYE; AR AENEAREST P31 mx1 m BEEFETHHE,
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2.2 ARSI (CCA) rikiiR
2.2.1 CCA(canonical correlation analysis) F¢J JRE
MRPHE BRI, RIF 2 LR FEERFE. G, FR—HEBIER (%, -, %,) SHMHEMK
A—HERIR (- ,y,) ZIAIBHERME,  p =q =1 B}, BLER P E R Z A R AR T R i p > 1.
=1 0, iR—NEEES5ZNHERZAMZITTHRXTEE; Y p.q WRT 1 i, EMARPHZEEZ
[E] B4 AH R , R Ohy BLRYRH 58 4397 ( canonical correlation analysis) ,
1936 4F , Hotelling 5 e 4 HAH S Wi BEDLI B MRz b, 32 T BB T
WX =(2,%,,%,)",Y=(y,7%,5,) , B MLV &, FIHERSEE, 25ER
HEBPEIER TRERNEGRZE V.V, BN EAEENRREEN L EHA, B
Vi=ayx +apx, +--- +a,x, =a'X
{W,- =byy, +byy, +--- +b,y, =b'Y
XY WERMHE o/ X T Y ZEEHHISEBIFR X F Y ZHBHK, ZRERD o Mo,
p(a' X,b"Y) =maxp( (a'X,b'Y)
Cov(a' X,b',Y)

VVar(a'X) /Var(b'X)

MEER—HAR a=(a,,,a,) K b=(b,,,b) FEHLEZ NG TEERKKHERE, KV,
W) NEE—XtHRAR L &, EATZ MMM R (VW) BHiE N r o A, ASREE 2,583,588 k(k /D
TET p.g PHE/NE) STBFE AR R 52 A LR, , o, 0 A0 HLEE XA B TS
B RAE B EAZ X, HI R & V, F1 W, %009 0, 7 284 1, B: Var(a’X) =1,Var(b'Y) =1, MK
o/ X,b"\ YR X,YB5E 1 SPMAE 0 &, SRS | BB B S , BT LR 2 34,55 3 M A4 %
AR AN REAR L, XEHRAEXERRRT X5 Y 2 KM XHER L%
RBAEXHE I R/DRHET &3 B BB BT . B 1 WX AR ER K, 5 2 XK BEREKN
R & A B A X R HER BB E AT 0, MRR, X—NEaT B AA RFENE; I
RAR, X3 E R A BARFENE, FEERFWN BT 2N, SRR B % 5 A 8 B
51, R WL B 2 A 6 REBIST , ATV IR B A 5,

BT RE AT T LA SR Ao xR B SR B S AR B A R R BB R, ORI 1 iR B AR
JFERIE 2 s AR MBI R RS 2 K, A58 1 BB TR AMX, BE 3L IR 8
A BN R I B AR B RN IR — I B g, BN AU B 5 A SR B Iy R A%, B
B RZEIET B0 1.2 XA 8 8 T REME R, XUAEF e ERE R LM ™,

CCA FRFIAMEURAER: , 230 sp— AR SR 4R ; — N R YRR, AR T LR E e 2
B, CCA TTLALE A BN ER T —RE 40 AT B 17 B REVE SERE I X R . ZEMEFIRER T AR HIZ 1
T, CCA TEHRE HEFR , M s e R F R E— B L, T EMBE B B2 EE X R,
1986 4E LUK, Break R HAEH LN CCA, HBUE TR EME R,

2.2.2 CCAMBRER,

SRR ST R A LU T LIS 8 SE 8 B0 R S0 BUH 6 R R ARIE R LA R AR R I 45 51 (&
SCTEFEF) i R RBER L R RBORIRS R ) o B TREBER L RAMKSEITE,4 FIBER KRR
AEAR FHABHANAE AR 22 22 ASAEAR T 15 2215 B B 00 Lo IR By 2212 B L) (AR I 5B 3 SIS AEM
BT o 722 B4 HL ), 3R B A AR T AR R MR R L), 3 2 WTIRES | MBS BB SR SR T
BIAESIN 65.78% 55 2 St S B AT AR AR RRI R 5 B T MRS 16. 68% (FE AN 5 82.47% , 553 M
4 ANSBIFE R BB R, — 3t R BRI 17.53% , LR T4,

BT SRR LA 2 RO R, BRI BIR thvk , PR AR LA BOE LR F 2675, 45 1 471

P(a’1X,b’1Y) =
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B R SE— BV R AR UUR BN BB X RBR B N 0( AR 2 WL F=1.95,P=0,0281) ,(§
Meix 3 MBI RREP R PHE—NRAG OB ML RES | MREHEXREARITEE L

M5 % o Multivariate Statistic and F Approximations , S22 IR Z 0 7 20 R SEITE 1 BRI &R
PR NRE 4 FRET T — SR Wilks’ Lambda S B 2558

BUE R SAS HHEB IR BAMAp 8B AR (XA P,
2.2.3 CCA WP IR

—RHBIEN AR 3 FTEE R 1 BAEE A SASS. 2 B1TE , ITE MK 1 f1E 2 M B EE B
MTTERER KT 75% o

55 2 X A X RV RES , BART | FRUR ik, BRI LA BERURM F 276, BT
HMAGEXRRE P ELRE N RBAN 0, ZRIMMEERZnamit LMK F 45 RETHE I i s A
RAYHE R BE AR O,

5 3 oK i AR B AUANNE X R EUS , SRR B3 2 5 1 M AVR 5C R B R i B B TR B F
R, HGT BB RRE, B MEUE SO DTS S IR S0 88

F5h,CCA EHREZITEIH , BB R IEE £ ouBH KRR A R, RN FEEFHEMRENPERE
B NI R R B EEE W E T, T HEE X TR ) AR,

CCA ATERTHIBH (ATARMEM) MEHE , HE TRERNEE, BR CCA BRI N, BELH
E s, H 8 H B BRI B ™,
3 HIRGR
3.1 FpEEtEH 4 MO TH0T Wik sh Wi vs 28 8 S YRR B S AR S

B Xt 4 TP B Ak S WA A U 2R B4 BEAT PCA 20, B2R L3R 1,

£1 AAFRTHRESETOrSReH) s BEEREARN PCA S

Tablel The PCA analysis of rodent communities under different disturbance in marking sites

FEKX BHX oL, X
farmland area rotational-grazing area over-grazing area prohibited-grazing area
P1 P2 P3 P4 P1 P2 P3 P4 P1 P2 P3 P1 P2 P3
«7 %10 %16 x1 %15 %3 %10 %13 %10 x2 %15 5 x1 «7
0.8682 * 0.7922 * 0.8413 * 0.7905 *

x1: FREBE B AHEIRE LB ratio of Allactaga sibirica captured;x2; FiRikBk BUR) A= ¥ & LB ratio of Allactaga sibirica biomass;«x3: = Ri-Bk U
3K B Hi ratio of Dipus sagitta captured; x5: T4V BT 3K B L4 ratio of Meriones meridianus captured; x7; B4% Bl A9 53K & Bl ratio of
Cricetulus barabensis captured;x10; /] J& Bl A9 4 47 B Ho Bl ratio of Phodopus roborovskii biomass;x13 ; 48 B B i 25 B o fi] ratio of Cricetulus
eversmanni captured ;x15 ; B [FE% BB IEE ) ratio of Spermophilus dauricus captured ;x16 ; 255 2 Bl i 4: Yy B 4 ratio of Spermophilus dauricus
biomass; a: BEEIFHAZE cumulative percentage;P1 ~ P4, ¥ &4} principle components

B 1 W AR 4 AT P0RE ki ShWieds L B 4 7ERT 3 ~4 4 i) BB Z k&5 2]
9% UL b, B RTER 3 ~4 FE R EMHETAREBRE AR

FFRKX (farmland area) BELCRFEER(27) ,/NEEREYRILHI(x10) , FJRE KAV E HLAHI(£16)
MIABEBE R FEEE (1)

X (rotational-grazing area) FJRERFEFE (#15), ZRBEREFE («3) , /M B EREYE HLH
(x10) MR EREEE (x13)

WX (over-grazing area) /B R RAEYE HFi(£10) , ARHBKEAYIER B («2) MEIRE R FEEE (15)

ZMB(X (prohibited-grazing area) FFUWREEE(25) , ABBRFEEE (1) MRLEREREE (27)

WRIER 1 TR SR, AEFTIRE P PCA SMT7ERT 3 ~ 4 4 Xl B T A B R s
BEAEY A B H BRI, T BB T, mAR R 2 ~ 5,

hitp : //www. ecologica. cn
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B2 2 AL AR SR LT B X s Wi i SRR SE 1 A58 2 RUM SO 8 R Z ik ik
82.47% , HBE MR KA BEZR (P <0.05) , LB EZMHETHREFH) Wilks’ Lambda {H 3553 B K
F(P<0.05), MRIESR 2 P18 HEISHIREE A B A YA L IR A A R BRI T REA(D)

£2 HFERGFERDIDHESEDHEHRABBAXSH

Table 2 The canonical correlation analysis of rodent and plant communities under farmland in marking sites

$$4E{H Eigenvalue S EE 2 R Difference 75 ZFHR 2R Proportion ZHFEFBRZE Cumulative
1 5.4569 4.0729 0.6578 0.6578
2 1.3840 0.3212 0.1668 0.8247
3 1.0628 0.6713 0.1281 0.9528
4 0.3915 0.0472 1.0000
ISR 2% Ratio FA{& F Value B g BF 1Num DF1 H e fif 2Den DF2 BEHEKEP > F
1 0. 02263341 1.95 32 34.786 0.0281
2 0. 14614101 1.33 21 29.265 0.2348
3 0.34839829 1.27 12 22 0.3004
4 0. 71866865 0.94 5 12 0.4900
ZARBERBNSIHT B S5IELA F {2 Multivariate statistics and F approximations
S=4 M=15 N=3.5
Statistic Value F Value Num DF Den DF Pr>F
Wilks’ lambda 0. 02263341 1.95 32 34.786 0.0281
Pillai’s trace 2.22220934 1.87 32 48 0.0237
Hotelling-lawley trace 8.29510032 2.10 32 14.88 0. 0654
Roy’s greatest root 5.45687237 8.19 8 12 0. 0008

SRR BRI SRR R

Standardized canonical coefficients for the VAR variable of rodent communities

FSD1 FSD2 FSD3 FSD4
x1 -0.3757 0.2125 -0.5126 1. 0990
«7 -0.2968 -0. 1066 0.5596 1.1392
%10 0.5667 0.7796 0.3009 0. 1588
%16 0. 8248 -0.4107 -0.0817 0.4768

YIRS BT B R RS

Standardized canonical coefficients for the WITH variables of plant communities

ZB1 ZB2 ZB3 ZB4
x17 -0.1904 -0.7844 0.4912 0.3985
%18 -0.7512 0.4921 1.2049 -0.0671
x19 0.1193 -0.9180 0.4836 0.2815
%20 0.1514 -0.0599 0.2203 -0. 1065
%21 -0.0177 -0.4040 —-0.5458 0. 8815
x22 0. 8085 -0.5155 -1.1264 -0.1988
%23 -0.4137 0.5320 0.3221 0.3801
x24 0. 6803 0.6388 0.2236 0. 0589

x1; F kBRI HEE LB ratio of Allactaga sibirica captured ;22 ; . hik-Bk B 42 4 B LL B ratio of Allactaga sibirica biomass;x3 : = kB BA 18
KB LA ratio of Dipus sagitta captured ;x4 ; = BBk B A 4 ¥ & b ratio of Dipus sagitta biomass;x5: T4 ¥ B IEFRE L) ratio of Meriones
meridianus captured ;26 ; F 4+ V0 B 1) 4 4 B LU ) ratio of Meriones meridianus biomass; x7: B4k B A 53K & b ratio of Cricetulus barabensis
captured ;28 ; BLR0 R B L H) ratio of Cricetulus barabensis biomass ;29 ; /NE & B AIEFEE L) ratio of Phodopus roborovskii captured ;x10; /]y
B 2B & ) ratio of Phodopus roborovskii biomass ;11 ; £ )N B A 3L & L) ratio of Meriones unguiculatus captured ;512 ; £ )\ B4
B [ ratio of Meriones unguiculatus biomass;x13 ; 55 BLAISHE B LB ratio of Cricetulus eversmanni captured;x14 ; B0 K ALY B kLB ratio
of Cricetulus eversmanni biomass; x15;: X J& 3 B /) # 3% B It B\ ratio of Spermophilus dauricus captured; x16: X JR 8 B A 4 4 & Ik 5 ratio of
Spermophilus dauricus biomass;x17 ; ¥ K5 & shrub high;x18; #E K35 & shrub coverage;x19: J K% & shrub density;x20: ¥ ARH# 4 & shrub
biomass of above ground ;221 B4 & herbage high;x22: B4~ 35 8 herbage coverage;x23: F A5 [ herbage density;224 . FAs# F =8 herbage

biomass of above ground
FEX FSD1 = -0.3757x1 —0. 2968x7 +0. 5667x10 +0. 8248x16
FSD2 =0. 21251 - 0. 1066x7 +0. 7796x10 — 0. 4107x16
ZB1 = -0.1904x17 —0. 751218 +0. 1193x19 +0. 1514420
—-0.0177421 +0. 8085422 — 0. 4137423 +0. 680324

hitp : //www. ecologica. cn
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ZB2 = —0.7844x17 +0. 4921x18 -0. 9180x19 —0. 0599x20
—-0. 4040221 - 0. 5155 %22 +0. 5320x23 +0. 6388224 (1)

FSD1 At 55 1 Bl 728 & (the first canonical variable of rodent communities) ; FSD2 N S EE &5 2
BRI As B (the second canonical variable of rodent communities ) ; ZB1 " EY#EE S 1 #LAI7F & (the first canoni-
cal variable of plant communities) ;ZB2 “HEWHETE S 2 RIS & (the second canonical variable of plant commu-
nities) .

B3R 3 WAL AR AR X S e Vs SRR RS 1 MBI SO B RIS 2 TU %55 86.79%
HEEEHRERIIRBEZSF(P<0.01), BEENEHGEITHRE T H Wilks' Lambda {53535 B4Rk 8.2 7K
F(P<0.01), M3 P3N SHREL B AE YRR B sy B R Y BRI T KRB

BHIX  FSD1 =0. 080143 -0, 1650x10 +0. 9772513 -0, 0340215

ZB1 =0. 0558217 +0. 6066x18 +0. 0001x19 +0. 0370220 - 0. 1687x21 —
0. 5893x22 +0. 0664x23 +0. 6651x24 (2)

£3 FERMBEEIDHESEDREHRBBAXSH

Table 3 The canonical correlation analysis of rodent and plant communities under rotational-grazing in marking sites

$$4E{H Eigenvalue A2 7 Difference 75 ZFHR 2R Proportion ZMFHEFELE Cumulative
1 21.3049 18.6262 0.8679 0.8679
2 2.6787 2.1838 0.1091 0.9770
3 0.4949 0.4254 0.0202 0.9972
4 0. 0695 0.0028 1.0000
ISR 2% Ratio FA{& F Value £ e B 1Num DF H B 2Den DF BEHKFEPr > F
1 0. 00762219 2.99 32 34.786 0.0010
2 0. 17001218 1.19 21 29.265 0.3269
3 0. 62542709 0.48 12 22 0.9023
4 0.93498165 0.17 5 12 0.9700
ZTERBNS TR ST F {E Multivariate statistics and F approximations
S=4 M=15 N=3.5
Statistic Value F Value Num DF Den DF Pr>F
Wilks’ lambda 0.00762219 2.99 32 34.786 0.0010
Pillai’s trace 2.07943233 1.62 32 48 0.0623
Hotelling-lawley trace 24. 54812068 6.20 32 14.88 0. 0003
Roy’s greatest root 21.30491267 31.96 8 12 <0.0001

SHIREE A BRI BB SE R
Standardized canonical coefficients for the VAR variable

FSD1 FSD2 FSD3 FSD4
%3 0. 0801 0. 8869 0. 4436 0. 5559
%10 -0. 1650 -0.2761 0. 8405 0. 6194
%13 0.9772 -0.2157 -0. 0902 0. 1032
%15 -0. 0340 0. 1762 -0. 6222 0. 8404

YRS B B R R
Standardized canonical coefficients for the WITH variables

ZB1 ZB2 ZB3 ZB4
x17 0. 0558 0. 5509 0. 8007 -0. 0502
%18 0. 6066 0. 1285 -0.2346 -0. 0052
%19 0. 0001 0. 2380 -0.7125 0.4159
%20 0. 0370 -0.2178 0. 7752 0. 9623
%21 -0. 1687 -0. 5866 0. 0968 -0.7457
x22 -0. 5893 0. 9634 1. 1754 -0.0308
%23 0. 0664 -0. 1943 -0.1181 0.0792
x24 0. 6651 -0. 7693 -0.7526 -0. 1888

g x1 ~224 [A]322 The variables x1 ~ 224 were the same as table 2
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B3R 4 WA AR e A X SR R S YRR B SR — AN OB B ) R 2R EE 77. 12%,
HEZUHREAIRKEEER(P<0.01) , BBERNEME TR P Wilks' Lambda {33535 Bk B 2K
F(P<0.01), HRIEFK 4 PENIYHET BAEYEE T 2 ER EE X R BB T RER:

FHX FSD1 =0. 630722 +0. 7942x10 -0, 182215

ZB1 = -0.6983x17 —0. 1369x18 +0. 6355x19 +0. 7070220 —0. 0607221 +
0. 5450222 +0. 3681223 +0. 220024 (3)

F4 HFERMTHEYHHESEDRRORBBAXIH

Table 4 The canonical correlation analysis of rodent and plant communities under over-grazing in marking sites

$$4E{H Eigenvalue A2 7 Difference 75 ZFHR 2R Proportion ZMFHEFELE Cumulative
7.9099 5.7567 0.7712 0.7712
2.1532 1.9602 0.2099 0.9812
3 0.1930 0.0188 1.0000
I #R % Ratio F{H F Value £ gy B 1Num DF £t J¥ 2Den DF BEWKFPr > F
0. 02983605 2.91 24 29.604 0.0032
0.26583710 1.48 14 22 0.2006
3 0. 83824265 0.39 6 12 0.8742

LZARBRBMNES T’ S LK FH Multivariate statistics and F approximations
§=3 M=2 N=4

Statistic Value F Value Num DF Den DF Pr>F
Wilks’ lambda 0. 02983605 2.91 24 29.604 0.0032
Pillai’s trace 1.73238678 2.05 24 36 0.0250
Hotelling-lawley trace 10. 25611936 3.92 24 15.508 0.0037
Roy’s greatest 7.90992816 11.86 8 12 0. 0001

SHIREE A BRI BB SE R
Standardized canonical coefficients for the VAR Variable

FSD1 FSD2 FSD3
x2 0. 6307 0.8187 0.4132
%10 0.7942 -0.5978 0. 1854
%15 -0.1822 0.2418 1. 0712

YRS B B R R
Standardized canonical coefficients for the WITH Variables

ZB1 ZB2 ZB3
x17 -0. 6983 -0.3891 -0.8274
%18 -0. 1369 0. 2356 -0. 6808
%19 0. 6355 0. 5685 0. 6455
%20 0. 7070 -0.4199 1. 6852
x21 -0. 0607 0. 9511 0. 1803
x22 0. 5450 -0. 6236 -0.5431
%23 0. 3681 -0.0513 0.3717
x24 0. 2200 -0.2738 -0.3986

g x1 ~224 [A]32 2 The variables x1 ~ 24 were the same as table 2

IR 5 AN, AR R AR X Sh T v S AR IR SR — LB M AR B R 2 SRR Rk 78.708%
HBZEERBATINEEZR(P<0.01), , ZEBHEFHET KRB HE) Wilks’ Lambda {ER3 A3 83 K
YRR 5 e H K SIYREE 2 B E YIS R R R A SRR BRI T R

BAIX FSDI = -0.5337x1 - 0. 473615 +0. 584947

ZB1 =0. 1399x17 +1. 594618 - 0. 4196219 +0. 1628220 —0. 0670221 —
0. 7438222 +0. 314923 - 0. 0993:24 (4)

WA (1) WA, FFRX SRS A BARARH S 1 A% 2 MAER TRl «16(HRERAEYE) M
X10(/hE R BUEYR) RUE ARYHE R RIS 1 MR R R «18 (EAR ) M «22 (AN %
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B pesE o 2 MR B T8 19 GEARKER) M 224 (AR EAEYR ) IAE, x16.x10 Fl x18 219 5
HAR R R K, AR R AT/ E R AR Y BB, TR 25 R A4 T /N, T 016, %10 il 422,224
HAF SRR, R R IEM R KRR, BIREAR IR MM E YRR, EREFA/NE R EYEER,

£S5 HFERMINEIDHESEDRTORABBAXIH

Table 5 The canonical correlation analysis of rodent and plant communities under prohibited-grazing in marking sites

$$4E{H Eigenvalue A2 7 Difference 75 ZFHR 2R Proportion ZMFHEFELE Cumulative
9.0709 7.0951 0.7808 0.7808
1.9759 1.4048 0.1701 0.9508
0.5710 0.0492 1.0000
ISR 2% Ratio FA{& F Value E g BF 1Num DF H B 2Den DF BEHEKFEPr > F
1 0.02123855 3.42 24 29.604 0.0009
2 0.21389223 1.83 14 22 0.0998
3 0. 63651769 1.14 6 12 0.3961
4 0.02123855 3.42 24 29.604 0.0009
LZARBRBMNES T’ S LK FH Multivariate statistics and F approximations
S=3 M=2 N=4
Statistic Value F Value Num DF Den DF Pr>F
Wilks’ Lambda 0.02123855 3.42 24 29.604
Pillai’s Trace 1.92815174 2.70 24 36.
Hotelling-Lawley Trace 11. 61787277 4.45 24 15.508
Roy's Greatest Root 9. 07094422 13.61 8

SHIREE A BRI BB SE R
Standardized canonical coefficients for the VAR variable

FSD1 FSD2 FSD3 FSD4
x1 -0.5337 0. 0291 0. 9006
x5 -0.4736 -1. 0074 0. 1191
«7 0. 5849 -0. 6875 0. 6214

YRS B B R R
Standardized canonical coefficients for the WITH variables

ZB1 ZB2 ZB3 ZB4
x17 0. 1399 -0.4638 -0.6142
%18 1. 5946 0. 1420 -1.9021
x19 -0.4196 0.6105 -0.4526
%20 0. 1628 0. 6056 0. 1471
%21 -0. 0670 0. 0264 -0.0042
x22 -0.7438 -0.2156 1.9195
%23 0.3149 0.3651 -0.8399
x24 -0. 0993 -0.1098 1. 0296

g x1 ~224 [A]32 2 The variables x1 ~ 24 were the same as table 2

HZRAR (2) WAL, B X SV E R IR IRRE | AR TR «13(EROCRIFER) IE Y
HEERISRS 1 ARERF RN 22(EARKER) M 224 (BRI EAEYE) JuE 13 f 222 FF5H
R, R, ER G REEEREER, BAR /N, T 213 T 224 MAFSHR , R R IEMXXK
R, NEFRNEYEBER, AR CRKEEEBR,

H#RAR (3) WA, B X ST AR IR IRR S | BV R TR «10 MNEERAEYR) B YR
BRI | AR R «17 (EARR R ) M «20 GEARK L EAEYR) IRAE, x10 1«17 BS54
R, FRWENRAMN:, B/ R RAEYE SR, AN RSN, RZ ;210 5 220 M55, &
B ENTRIEMX M, BB R RAEY RSO, AR EAYREK, RZ BN,

BB (4) WAL B X SR AR R RSE 1 RARB T Hl T (RRCRNFERR) e, H1Y
HEARISRS 1 AAER T RN 18 (ERKER) M 222 (ERMEE) RE,«7 5 «18 FF5HF, XY
FREIEMSCH:, BIEAR B R, R CRIFEREEBAR «7 M 122 KFSHR, RARAMCH:, B
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mEB), BEG R E RS,
3.2 ZRBEFEM A4 BN TIUT WEA shPieve 2 8 S Y RE R SV S AT
Xt 4 PP LR B R G U S R A B R B A AT PCA T, SR L3R 6,
£6 FETHREHT (LB PEHBETEAN PCA S
Table 6 The PCA of rodent communities under different disturbance( line sites)
FERKX BRI oL, X
farmland area rotational-grazing area over-grazing area prohibited-grazing area
P1 P2 P3 P4 P1 P2 P3 P4 P5 P1 P2 P3 P4 Ps5 P1 P2 P3
x5 x6 x14 x2 x4 x11 %9 %13 %7 23 xl %11 %15 x5 %3 x6 x14
%7 %9 x5 %10 «7
0.8270 * 0.8074* 0.8140 * 0.8111*

x1: FREBE B AHEIRE LB ratio of Allactaga sibirica captured;x2; FiRikBk BUR) A= ¥ & LB ratio of Allactaga sibirica biomass;«x3: = Ri-Bk U
FRE 4 ratio of Dipus sagitta captured; x4 ; = R Bk Bl 4 ¥ B W43 ratio of Dipus sagitta biomass;x5: F-2F ¥ BB ZK & ) ratio of Meriones
meridianus captured ;x6: T2V B 1 4 47 B L. ratio of Meriones meridianus biomass; 7 B850 Bl A9 28 B L4 ratio of Cricetulus barabensis
captured ;29 ; /NE JE B H9IZE B 4 ratio of Phodopus roborovskii captured ;%10 ; /B JE BUAG 447 B Ko ratio of Phodopus roborovskii biomass ;x11 ; %
JY B ISR B A ratio of Meriones unguiculatus captured ;13 ; 45 BlAO 3K B LL B ratio of Cricetulus eversmanni captured;x14 ; SHR4 BHI 4
Yy B ratio of Spermophilus eversmanni biomass; x15; 5 B % B H9 95 28 B LBl ratio of Citellus dauricus captured; a;: BTk % cumulative
percentage; P1 ~ P5; 4} principle components

1% 6 P AIEBEFEHIAY 4 Fp T PUSRBY P o Sh e 2R B AI7E R 3 ~ 5 4 £ Wl iy RBUT Z TR 38
3 80% LA b, BARBAEH 3 ~5 XM ERE TR ERRE 2 HIR:
FRX FFUORFEE(S) RECHFEER(«7), THUREDR HHI(26),
MNERREEE(9), HREREVE HHI(x14) , FREBEFAY & ] (22)
BEX  =RBKEAE HEI(x4) , FHRURFEEE(2S) , REORFER(47),
MEREREER(9) , KMYRERE («11) ,HRERFEERE(#13),
WX HRBRRFEEE (01) , ZRBERFEEE («3) , TFURFEEE(25),
NERBEYE A (210) , KNP BRFEE («11) , HFHRFEE (215)
BHEX =RBARFEER(S), FFOREDREI(6) , REERERR(27),
HRENEYME HHI(x14),
WRAEZR 6 TR ISR, ST IB F PCA S3AT7ERT 3 ~ 4 4 £ oy B ¥ Ay B Bk & sh i 3e
BRI Y2 B A R EE I , JEAT BB RE G M SR AR 7 ~ 10,
B2 7 A, B MU B X Sh Wi SV 0058 — A AN R B R E T RA
87. 11% , F R & MR kA B B 257 (P <0.01) , ZZF B EZFHEITRI T ) Wilks' Lambda {EoRAH] 2
FKFo MIER S 19 H K SHYIRE 2L B AR BAMEC R B C RS R BIL T s
FRIX FSD1 =0.5505x2 +0.031725 +0. 155426 +0. 120747 - 0. 192149 +1.0078x14
FSD2 = -0.8802x2 —0.0590x5 +0. 155016 —0. 206027 0. 162249 +0.2366x14
ZB1 =0.2240x17 - 0. 459418 -0.3933x19 +0. 5072220
+0.2475221 +1.2203422 - 0. 1572x23 0. 1086x24
ZB2 = -0.1975x17 - 1.0875x18 +1.2921x19 -0. 817120
~1.0074221 +0.3357222 +0. 1843x23 +1. 026624 (5)
1% 8 WA, SR HUAR IX Sh WA o S YRR R B0 SR — A AN SR B R E TR A
80.85% , KB E MR Bk B B & 257 (P0.01) , BB BT R R Wilks' lambda {H2RIA S B8 7K
Fo RIEFR S FRH B SRR B A YRS A BN R B R R I BB T s
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Table 7 The canonical correlation analysis of rodent and plant communities under farmland in line sites

$$4E{H Eigenvalue A2 7 Difference 75 ZFHR 2R Proportion ZMFHEFELE Cumulative
1 7.2633 5.6110 0.7097 0.7097
2 1.6524 1.0070 0.1614 0.8711
3 0.6453 0.1711 0.0631 0.9342
4 0.4743 0.2963 0.0463 0.9805
5 0.1779 0.1564 0.0174 0.9979
6 0.0215 0.0021 1.0000
ISR 2% Ratio FA{& F Value £ e B 1Num DF H B 2Den DF BEHKFEPr > F
1 0.01563157 3.11 48 112.31 <0.0001
2 0. 12916902 1.78 35 99.182 0.0144
3 0.34260427 1.27 24 84.936 0.2092
4 0.56370124 1.07 15 69.415 0.4012
5 0. 83104371 0.63 8 52 0.7487
6 0.97891113 0.19 3 27 0.8996
LZARBRBMNES T’ S LK FH Multivariate statistics and F approximations
S=6 M=0.5 N=10
Statistic Value F Value Num DF Den DF Pr>F
Wilks’ Lambda 0.01563157 3.11 48 112.31
Pillai’s Trace 2.38802290 2.23 48 162
Hotelling-Lawley Trace 10. 23479372 4.42 48 58
Roy’s Greatest Root 7.26334414 24.51 8
HYRET BT S BRI RS
Standardized canonical coefficients for the VAR Variable
FSD2 FSD1 FSD3 FSD4 FSD5 FSD6
2 0.5505 -0.8802 1. 6699 0.0061 0.7458 0.3239
bS] 0.0317 -0.0590 0.7370 -4.8541 —-4.6494 3.1293
6 0.1554 0.1550 1.3345 2.4282 3.7980 -0.9900
x7 0.1207 -0.2060 2.3742 -2.2304 -2.1801 2.7432
9 -0.1921 -0.1622 -0.2216 -0.4562 0. 0260 1.2165
x14 1.0078 0.2366 0.5364 0.2151 0.1342 0.3571
AR I B
Standardized canonical coefficients for the WITH Variables
ZB1 ZB2 ZB3 ZB4 ZB4 ZB4
x17 0.5505 -0.8802 1. 6699 0.0061 0.7458 0.3239
x18 0.0317 -0.0590 0.7370 -4.8541 —-4.6494 3.1293
x19 0.1554 0.1550 1.3345 2.4282 3.7980 -0.9900
x20 0.1207 -0.2060 2.3742 -2.2304 -2.1801 2.7432
21 -0.1921 -0.1622 -0.2216 -0.4562 0. 0260 1.2165
x22 1.0078 0.2366 0.5364 0.2151 0.1342 0.3571
x23 0.5505 -0.8802 1. 6699 0.0061 0.7458 0.3239
x4 0.0317 -0.0590 0.7370 -4.8541 —-4.6494 3.1293
R x1 ~x24 [A]322 (the variables x1 ~ x24 were the same as table 2)
BHIX  FSD1 =0. 147954 —0.7038x5 +0. 1642x7 —0. 883549 +0. 1371211 +0. 0755x13
FSD2 = —0.0678x4 +0. 459545 +0. 646447 —0. 3503x9 —0. 5520x11 +0. 0060x13
ZB1 = —1.9117x17 +1.7440x18 - 0. 3879x19 +0. 0845x20
+0.3205x21 —4.5239x22 - 0. 5019223 +5.2561224
ZB2 = —1.4400x17 +2.0632x18 —0. 3163219 0. 7958220
+0.3925x21 -7.2438x22 - 0. 4026x23 +7.0557x24 (6)
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Table 8 The canonical correlation analysis of rodent and plant communities under rotational-grazing in line sites
$$4E{H Eigenvalue A2 7 Difference 75 ZFHR 2R Proportion ZMFHEFELE Cumulative
1 2.6363 1.7057 0.5976 0.5976
2 0.9306 0.5754 0.2109 0.8085
3 0.3552 0.0654 0.0805 0.8890
4 0.2898 0.1319 0.0657 0.9547
5 0.1579 0.1160 0.0358 0.9905
6 0.0419 0.0095 1.0000
ISR 2% Ratio FA{& F Value £ e B 1Num DF H B 2Den DF BEHKFEPr > F
1 0. 06755565 1.71 48 112.31 0.0112
2 0.24565433 1.12 35 99.182 0.3219
3 0.47425443 0.84 24 84.936 0.6727
4 0. 64271406 0.80 15 69.415 0.6697
5 0. 82895383 0.64 8 52 0.7412
6 0. 95981268 0.38 3 27 0.7704
ZTERBNS TR ST F {E Multivariate statistics and F approximations
S=6 M=0.5 N=10
Statistic Value F Value Num DF Den DF Pr>F
Wilks’ Lambda 0. 06755565 1.71 48 112.31
Pillai’s Trace 1.87031738 1.53 48 162
Hotelling-lawley Trace 4.41161194 1.90 48 58
Roy’s Greatest Root 2.63632523 8.90 8
SRR BIRELR L R R
Standardized canonical coefficients for the VAR variable
FSD1 FSD2 FSD3 FSD4 FSD5 FSD6
E%) 0. 1479 -0.0678 0. 0877 0.2573 1. 6746 0. 9287
5 -0.7038 0.4590 0. 1903 0.3550 1. 3696 1. 4043
« 0. 1642 0. 6464 -0.6010 -0.4335 0. 3494 0.2313
29 -0.8835 -0.3503 -0.3958 -0.104 1. 1700 0. 7761
«11 0.1371 -0.5520 -0. 1475 0. 0280 —-0. 0485 0.9710
«13 -0.0755 0. 0060 0. 5016 -0.8247 0. 2766 0. 3487
HEYHELBIMELR R RMEX R
Standardized canonical coefficients for the WITH variables
ZB1 ZB2 ZB3 ZB4
«17 -1.9117 -1.4400 -3.3507 -0.6147 -0.4339 -2.1797
«18 1. 7440 2. 0632 -0. 5548 -2.9838 -1.0970
x19 -0.3879 -0.3163 —-1. 0481 0. 8019 -0.8924 -0.9031
x20 0. 0845 -0. 7958 -0.8245 0. 1497 -0.1273
221 0. 3205 0. 3925 0. 9975 1.9242 1.2513
x22 —-4.5239 —-7.2438 -3.2472 3.0747 1. 8209 -3.0066
%23 -0.5019 -0.4026 -0.4794 0. 0793 0.5126 0.3528
24 5.2561 7. 0557 6. 6702 -1.6997 -0.9149

g x1 ~224 [A]32 2 The variables x1 ~ 24 were the same as table 2

HIZR 9 WA, R B HLS A X sh B SRR SR 1 RIS 2 SLRM SO B R Z Tk Rk
76.80% , KB EWR R ILF AR BEER (P <0.05) , LE R ZFEIH KT H) Wilks' lambda {5 JLFAEF]

BEKF. WRIERS 9 H B SHYREZ B A RE B BIMCR I R EID TR
WX FSD1 =0. 357251 +1.096943 —0. 009145 +0. 423410 —0. 1653x11 - 0. 1964x15

FSD2 =
ZB1 =

+0.4793:21 +1.7321x22 +0. 7466x23 —0. 6532224

ZB2 =

—-0.0805x17 +0.5297x18 —-0.3211x19 +0.2901x20

+0.9208x21 -0.0920x22 +0. 1814x23 -0. 0120224
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—-1.2636x1 —2.6430x3 —2.2714x5 -2.1896x10 - 0.0744x11 +0.2076x15
—-0.5963x17 +0.7427x18 —1.7975x19 -0.2337x20

(7)
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Table 9 The canonical correlation analysis of rodent and plant communities under over-grazing in line sites

$$4E{H Eigenvalue A2 7 Difference 75 ZFHR 2R Proportion ZMFHEFELE Cumulative
1 1.7572 0.9273 0.5216 0.5216
2 0.8299 0.5031 0.2464 0.7680
3 0.3267 0.0337 0.0970 0.8650
4 0.2931 0.1494 0.0870 0.9520
5 0.1437 0.1256 0.0427 0.9946
6 0.0181 0.0054 1.0000
I #2 % Ratio FA{H F Value £ gy B 1Num DF £ H J& 2Den DF BEWAKFPr > F
1 0.09922576 1.40 48 112.31 0.0745
2 0.27358135 1.02 35 99.182 0.4504
3 0. 50061509 0.78 24 84.936 0.7551
4 0.66418353 0.74 15 69.415 0.7366
5 0. 85883427 0.51 8 52 0.8405
6 0.98225781 0.16 3 27 0.9206
LZARBRBMNES T’ S LK FH Multivariate statistics and F approximations
S=6 M=0.5 N=10
Statistic Value F Value Num DF Den DF Pr>F
Wilks’ Lambda 0.09922576 1.40 48 112.31 0.0745
Pillai’s Trace 1.70712792 1.34 48 162 0. 0905
Hotelling-Lawley Trace 3.36859465 1.45 48 58 0.0866
Roy’s Greatest Root 1.75716057 5.93 8 27 0.0002
HYRET BT S BRI RS
Standardized canonical coefficients for the VAR variable
FSD1 FSD2 FSD3 FSD4 FSD5 FSD6
«l 0.3572 -1.2636 0. 8448 0.2658 -0.7827 -0.0673
23 1. 0969 -2.643 -0. 2465 1. 4407 -1.2790 0.3091
25 -0.0091 -2.2714 0. 0012 0.7564 -1.0411 0.7145
«10 0.4234 -2.189 -0. 3256 0.7582 -1.0342 -0.6268
«11 -0.1653 -0.0744 0.2923 0. 6935 0.5958 -0.2975
«15 -0. 1964 0.207 0.0234 0.6710 -0.7478 -0.1532
YRR BAr L S B R R4
Standardized canonical coefficients for the WITH variables
ZB1 ZB2 ZB3 ZB4 ZB5 7ZB6
«17 -0. 5963 -0. 0805 0.6171 -0. 2634 0. 7299 0. 5230
«18 0.742 0.5297 0. 1590 0.1773 -1.1112 0. 3430
«19 -1.7975 -0.3211 1. 0233 - 1. 5680 -0.0251 -1.3701
220 -0.2337 0.2901 -0. 1440 0. 5453 -0.5764 0.3188
221 0.479 0.920 -1.226 -0.6779 -0.3253 0. 0032
22 1.732 -0.0920 -1. 0269 1. 5396 0. 4709 1. 8016
23 0. 746 0.1814 -1.082 -1.7207 -1.5158 1. 2265
24 -0. 6532 -0.0120 2. 0609 1. 5500 1. 7841 -1.3798

g x1 ~224 [A]32 2 The variables x1 ~ 24 were the same as table 2

1% 10 R0, SR e AR X Sy ve SRV AR RS 155 2 A5E 3 ARLHR AR By RBUT Z TR
15 88.98% , B E MR I AFIR BEZR (P <0.01) , LR LFHEIH KL+ R Wiks' lambda {H153] 8
FKF(P<0.01) . HRIEZR 10 15 H I SRS 2L B YRS 2L B4 LR B S R B RIBL T &
B
X FSD1 = -0.3626x3 +0.4930x6 +0.7793x7 - 0. 1978x14
FSD2 = -0.2059x3 -0. 1773x6 —0.0227x7 +0. 8765x14
FSD3 =0. 904843 - 0. 076746 +1.0145x7 +0. 055314
ZB1 =0.4009x17 0. 483818 -0.1734x19 - 0. 1618x20
+0. 1491221 -0.3018422 +0. 7381223 +0. 387024
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ZB2 =0.2650x17 +1.9959x18 —0.6662x19 - 0. 5627x20
+0.7053x21 - 1.3189x22 —1. 1648x23 +1.2995x24
ZB3 =0.2251x17 -0.1058x18 +0.0899x19 - 0. 5048x20
—=0.1922:21 +0.7561x22 —2.3409x23 +2. 6334224 (8)

F10 LEFMENRNPHESEWRENREMBXS T

Table 10 The canonical correlation analysis of rodent and plant communities under prohibited-grazing in line sites

$$4E{H Eigenvalue S EE 2 R Difference 75 ZFHR 2R Proportion ZHFEFBRZE Cumulative
1 2.0792 1.0033 0.4526 0.4526
2 1.0759 0.1432 0.2342 0.6868
3 0.9327 0.4263 0.2030 0.8898
4 0.5064 0.1102 1.0000
ISR 2% Ratio FA{& F Value £ e B 1Num DF H B 2Den DF BEHKFEPr > F
1 0. 05373683 3.41 32 90.103 <0.0001
2 0. 16546558 3.00 21 72.337 0. 0003
3 0.34349219 3.06 12 52 0.0025
4 0. 66385587 2.73 5 27 0. 0400
ZTERBNS TR ST F {E Multivariate statistics and F approximations
S=4 M=1.5 N=11
Statistic Value F Value Num DF Den DF Pr>F
Wilks’ lambda 0.05373683 3.41 32 90.103 <0.0001
Pillai’s trace 2.01224722 3.42 32 108 <0.0001
Hotelling-lawley trace 4.59411464 3.28 32 52.875 <0.0001
Roy’s greatest root 2.07918370 7.02 8 27 <0.0001

SHIREE A BRI BB SE R
Standardized canonical coefficients for the VAR variable

FSD1 FSD2 FSD3 FSD4
%3 -0. 3626 -0.2059 0. 9048 1. 0616
x6 0. 4930 -0.1773 -0.0767 1. 2755
«7 0. 7793 -0.0227 1. 0145 0. 7845
x14 -0.197 0. 8765 0. 0553 0. 6944

YRS B B R R
Standardized canonical coefficients for the WITH Variables

ZB1 ZB2 ZB3 ZB4
x17 0. 4009 0. 2650 0. 2251 0. 3050
%18 -0. 4838 1. 9959 -0. 1058 -0.3243
%19 -0.1734 -0. 6662 0. 0899 -0.5738
%20 -0. 1618 -0.5627 -0.5048 0. 4140
%21 0. 1491 0. 7053 -0. 1922 0. 3858
x22 -0.3018 -1.3189 0. 7561 0. 3570
%23 0. 7381 —-1. 1648 -2.3409 -1. 0067
x24 0. 3870 1. 2995 2. 6334 0. 1386

g x1 ~224 [A]32 2 The variables x1 ~ 24 were the same as table 2

H1%5 (5) AT, 2R B 3 i T B K HSh Wi R B AR 05 1 AV B F Bl «4(HRCREYE)
PE, 5 2 AV B F R 2 ( AR RAEYR) o , YRR AR B 19rr5s | BV T8 «22(FAR
R ) TRAE 56 2 RV B F B #19 (EARRY R ) IRAE . #14 5 22 #19 BIFFSHEE, A BRIERIR KR,
AR R REER, BN E R, SR CRNEYEBR, 2 5 122 .19 KSR, AR AMRRK
R, BNEEAR ) T JBE ROK , TR AR I 4 A R , TRk Bk SR A AR

H1%5 (6) U H AN, R B R A X HSh Wi AE i AR B8 ArRSE 1 AR B T B O (PDBEREEER) -
R, 52 AR B T EE T (RECRERR) BuE , HEMAREZEBIR5 2 BB R T Rl 124 (RAM
bR e, H2 MR FEE 22(EARBE) IRE, 29 5 24 WFSHR, HBARAMEXKR, 5
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222 KRS M, RIEMRCR , Bl B A Y BB RS T AR S RS, N B ERKFEE RN, o7 5222 1)
MR, WHRAMRKR, 5 24 WA SHE, RIEMXKR, MEARKNE R SRS A YR, BE
CREFEERER.

H58 (7) SR, 2R B 2 )3 A X S e AR BB AR i 58 — S AR B R Rl 23 (ZRkBE R
FEE)RE, B TARX SR E SHYBENHXERZBE K, ME —REFEFLHFERRETILE
WA R R, LA A RS — MR, HAYEERRRR S — AR TRl «19 (BRI EE)
RAE, 52 MAVE R T Bl 21 (EARKRE)IRE, 23 5 19 WA SHR, R AMRR , AR E
MR, ZREBER R EERESN, 43 5 221 BAFSHE, EHREMXKR, MERRESR, R3S
BEBK,

HI%E (8) AT AN, R B L AR X HSh W AE i AL B8 ARRISE 1 BB T B «7 (R EREEER) -
TERY, SR 2 AR R FBE M (ERCRAEYER) IRERN, 3 BHEERFEN 7 (BRRCRFER) IE,
HHEYIRR A RISRSE | AR T RN 23(EARNEE) IE, 52 AR FRE «18(EANHE)
PEHT, 5 3 WA R FEH 224(EARNM LAEYE) RE, #7414 5 123 218 224 WFFSHE, JLA R IE
HRRKR, WEARE TR TR, EARKEE M EEYBER, EANERER, RECREFERMNE
BERIEYE—R,

FEPIP LR R B b (FRaS AR AR B ) ShA RS 28 B S YD REE 20 B 09 SN SC 0 % R B
NP EER SHYHEERTHERRREOVR Y, FEAPTRI N RE R 8 AT, BRin S F Mg
BXSE, HE T MM SERXREY), RARSHH M YIE LB S EAN S MM EAEYE 2 A
KRR, X UARBEESRETEEF TRRMT , EARB KRR B R 5 AN 15 5 A Yy 8 X5 35 )
AR R KA PSSR A , B MUK, Wi SR R £ B (&) A E R,

S —FB TR T SR RUER LB LR , ShRET AR IR A SC M 2 B Y 0 AR U7
R XA RX ERANFR(BLOCRMERER) SHENHEXEEE  ARB X MEHXERHFRON
BREBM=REBER) SEERHEXEEE, BSEREAMERR,

4 g
4.1 XT TSR R SRR

T BT A EBIFME A B, THRERIER —F R R AESER, ERBR R EER
Wz — AR B AR VR A TP B AL RS ARAR R  o IRIB A R 2B T T4 B
KRTRANN T AR TIRASNRT I WE T =TI EY T RE TSR T THESR
B SR SRRAGEE A FHET RS RS — R E , B S BT T B I i I8 A% ] 5
PR E T PR SR SO AR BE, F 2 T T IREFHNFEE, 8 T R A
e, I BONSE S H SR RIE T ARRNLS , TIAIE T 7R F BB Y B B R B ) SRl A, T 3 B7E
KA — R 315 — R BRI At AP R S S AT RE A B R E AR AR RES AR, E—
AE A TFIF T B R AR T B A2 B R B L . A FRER ST B4 Tt
B — R TV, B ALE P EFEANR ST SR BB TR B RIS RGN ) &
B, O8N T RIS RAR MBI, BB BRAERERRMRE™ . YSER ERBIBE
TR ABT TR 78T S AR AL R WL TSR S S R v 78 A R RUBE 8 _E B M e A AN S A e ok e 7
FHARR -, Nupp FHH , X T AL FHE RIS SRE AR ATHE B ¥ 8P B RBE S A
ZhERRB AL b LA R AR AL U YIRS b, 1S R R RICR BT LAy R EZ Wb , R4 E NI X A
B H T AR AT S B SR A IS e DA KD B ER 5 E 1R AL B R, 1 3 TR A BE AR B SRR S R 5
6 F/INEUEFL S R RN AR AR B, BEAT IR . Hames 2535 th, A3 RO IO BER LR 515 £
AR RO T MR RIRRY , 8 BT 3175 2218 ( meta-population dynamics ) B 878 F- 5K BUR YR XAk
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JR B HY R Sh R X PR R AR , SR T CRE B A B FRIN K I 20 B ME S AR A1), Schweiger 257 Kansas BF%E
S S AR A P A0 /N B L S R e AR B A LR R R 1, iR A R RN R R AL R S B R
A BN TR] AR TH B R 2 ) ) 20 4% JR 7T BB ST B R I PR P e S R WL AR AL AR AR 0 R A B S5 P 3
LAY ARRME o Bary ZERFSY T ARG A T2l di il (40 ) B35 /NG 1 Shnae v SR i (LS 1T R B,
4 PP S R BB P T B AL E , HEB W IR N Mus domesticus — Pseudomys novaeollandiae — P.
gracilecaudatus — Ruttus lutreolus ,3XFPEEFFE A T8 % B 1 WAER (2]

M TFHEHE B IR F B YRR R B R YRR BB A T 2 E™, A R R T
FRERMRH AT G T RS KB A B S RE™ . RERTREAERREH T AN ENMASHEIER, 2
NATIH™E, FRERBR T E 4 AR TREMST , RIE S SIYRE SHEYRE Z RN B R, B
FER 4 FTPREU T B VAL S B X R E— R TR B R 28, XX 4 TR E &
MR EWESIWHER R, AR ERERRXRUES B — PR ARKIANE . Timothy and Janet 5 Hi , Tl
BT T RN R B R A A SRR AR DL AR R, R T 8, T X FRBIAES RS
AR
4.2 XTHENRHRE

RE RSR 8RR LR — ) ERAERRE T RO RED . g R E R R4
(PR BRR ) B 23 18153 B B ) A ) AR B X TR SEXT B 19 T ko AR, RER
B RAE TS R R AR E R/ NRE R BTHERSPKE . REAESREES O BMHIER
FE BRI IER R E AR R LR R S A R R B, — A REARATHE MR R . E3E
BIUOAIE, REBREMRSERBRBET/HARE M, /PRE) IR, XERERRGEREENEE ERBT
—5E KR AL, (B B £ KRR A KIEZ™ . King YO, ARA%% ENERRAZAGERS BT,
XAE B T SR HMHERR, XK ARERE REMTRECVTEE. RESBNSEER
NHIBE B BEAR B RRGIRTER ™ o IR, B A RERE B DIR A BB S R
HR SRR B REIE SR, B RE REEIE T AR E RE, b EX — RE LTI m 2N 5
R, Adela 2RISR BRI 2 AN [F) 23 DA AN 1) R b e S BB e L RS i, REF SIS H
HR R A ARV LR [ 19 25 R R ) b 52 0k A i R W B2 T, (B G v 2o 7 1 RO X0 1Y S B S R AR
AT Harte Z /R 5E HEAP (hypothesis of equal allocation profanities ) A} 2 H , $E— R A BB 43224
RER S, Lo 5 205 L B A THEEE BE 2 1A A R R SO L s A T R BE & KR B T
BRI FRTTEE , 3 — ME S A A HEAP REH— S BOES AR A R R RE L REH M E
RS AR R 15 BAMERI R LAY X R R L,

HARMWPR S, WENARAREREREXNRE L, SR RERIT AW WERE, — 28/
AR (R 0.95 hm’) , B —MRBE KL BIEE X (R 10 km’ ) . X B FEWE RE 952 E2RE
B APIUREROR BB S8 BURHR IR AN B ANBE Do 7R A5 XK B 1 B0 07 v5 R 8, TR R BR R 3 R FI 8% H YA 1A
#H, WHTERERBEE T ZOMERABE(P>0.05) , NIRERE, T EHRIANEFAFNERE L
(PR IR B3 ) ShREVE B SHEYRE T BV X T R MR Iy S #E L 8 SR
BB PHEARRE AR, TR RER 8 e, BRARR B B X A, HE 7 M 5
BERXRFEY, HERBEFEMSIYIETESEARAN T EAM FAEYEBERMEIERER, H—FERI
B —Rb TG T WRR RE _ LRELE , SRS AR YRR A R I B — B0 R S R X AN
FEXERIFE (B RMERER) SHEENHEXCHE BE , ERE XSS XERRFENE R M
ZREBKR) SR AXEEE, HEERBAMHRRR, XRAREESRETESH THRAST, ik
SIYIREE SHEYRE R ERR AR N RE FIHEA R REB.

4.3 XTHREEXMT
LA H 56437 ( canonical correlation analysis , CCA ) JEF Hoteling 1936 4E7E{ Y41 ) T E R FH—S
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WX FHBERZBRIXR) o BB R AT A B Z B XM 7 BAR , BR324 51
WNEP—-NEEHANEGNEEBES R —HNENEEZRIMN IR E TR, B X TR AR 25
ANEEHZ B BEEMEXNER, BT BRI EWHFEEMER, ZNZ oMK EHK S R 2 REH Rk
INAE—FE R T HLEAE OG0T R & 428 B A E BRI , LB TR i B B 4 2 [ B i
HIER, ARXTHAEBA ST RIHRX,

B F BBV R T R X P A B B — ISR B RS R, T A R {5 B — MR AR 2%
R, BENERSENMERENXRMBHERHE T —K2, EERRBIBERNARTIRR . FEt, AR
MR R T B B X TR . Wagner #5 H, T X7 (CA) L E LB ES —F
BRI TIYIRS RN, IS TR E A AE . BT 2R, HEAESEREE TELE CA |
BHR H A E8E CCA XM EBEHF k. AHEYH—FREXRZPNA CCA HH RAD B4R XZBELT
1500 #5308, FAHEM T BN MBI #™ o Ter Braak and Schaffers 7E CCA J7 ¥ B9 SRl b I — b7 7 ik
(FHH co-correspondence analysis) BT T FF B By AR REVE BOAH 00, BB T B 21, Peter 18
CCA LI BIEBIZEH R SR BE SHIEXR R ERAMN ™ . WERE , BT 2 NS R (iR
LRESFEHL) B 4 FPTIREE G, T B SRR AU B A R R R BUE T RIS EW S R, A 23 i
% SHYBEE MR R R L R M RIAEARNR M, R R ARG 35 B A _ A Y Bk 5 s R AR R K
HEARAE R REER , HEBK, i sh g MM EEE (HE) L YERE/, X—RER
AP HETTR X BN EAEWS G EE YR EE ERNAEYE T FREXARGAE(EEREA
REAFER AT ) MR BA BRI AER,
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