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Response of dominant desert rodent species to grazing disturbances: a structural

equation modeling analysis
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Abstract: Livestock grazing is one of the primary causes of disturbances to grassland ecosystems. Ecosystems pay dramatic
ecological costs in terms of their composition, structure, and function because of overgrazing. These costs included decreases
in plant biomass, reductions in species richness and the number of high quality forage species, and increases in the
numbers of toxic species and the percentage of bare ground, as well as changes to the physical and chemical properties of
their soil. Livestock grazing has an effect not only on plants and soil, but also on small mammals. Many studies have

suggested that grazing affects rodents in terms of their individual conditions, breeding, population dynamics, community
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structure, and species diversity. These effects could be further complicated by a background of climate change. However,
because of the limits of traditional statistical methods, most studies only test individual hypotheses for grazing impacts on
rodents, and so few studies test multi-hypothesis frameworks. A study was conducted from 2006 to 2011 on sites
experiencing grazing exclusion, rotational-grazing, and over-grazing to investigate the effects of grazing on the population
densities of dominant rodent species in Alashan, Inner Mongolia, China. Rodent species were identified and monitored
using a live-trapping method. We trapped nine species including Dipus sagitta, Stylodipus andrewsi, Allactaga sibirica,
Phodopus roborovskii, Cricetulus barabensis, Allocricetulus eversmanni, Meriones meridianus, M. unguiculatusy, and
Spermophilus alaschanicus. D. sagitta, A. sibirica, and M. meridianus were found to be dominant in their local rodent
communities. In addition, climate data and soil compaction, as well as the coverage, height, density, and biomass of
vegetation were measured in the study areas. In this study, data on dominant rodent species population/densities were
combined with habitat factors to perform a multi-hypothesis test using structural equation modeling. We expected to find
which habitat factors had the greatest effects on the rodent population. The results indicated that climate conditions had
direct negative effects on the population densities of D. sagitta and A. sibirica. The vegetation shield had negative effects on
the population density of A. sibirica, but positive effects on that of M. meridianus. Increasing, soil compaction could
indirectly promote population density of A. sibirica, but directly increased ;the population density of M. meridianus. The
vegetation shield had the greatest direct effect on dominant rodents, but soil compaction had the most indirect effects. These
results suggest that the population dynamics of dominance in desert rodent species have been driven by many processes, and
that climate has been a key factor in these processes. However, the population dynamics of dominance in rodent

communities has been primarily regulated by changes in grazing due to changing vegetation cover.
Key Words: rodent; population dynamic; grazing disturbance; structural equation modeling

JBCROR T S0 2 T 52 DX I M KT et AT o] — o b b R O 5 o B B A 2SR G A
YL EERRIIRE 7= T A A AR T I Bl R e A A R G I B A R A A SO W 1
S E P ANE 2R T R FSE Y L B BRI SE R IO R T WO S A AR AR R Bl
B BT BEEARY MR SRR 2 A O BRI R A R T ek i sh 4 i
B — (HRZAE GG En IR X SepFoE HOR S i X O E T A T IR B 50, 1T e A H 21 i
BECLE [A)— AN HE 22 N R T8I o 1l FH 235 44 5 2 A% ( Structural Equation Modeling , SEM ) T AR 4 ) fiff 2R 13X
S

SEM 23 it ff FHAS 2 (0 by 200 B DR A T 28 ot 1) G R (1 — Fp 2 AR i e 1Okt . SEM BERL AT LA PP A
BRAEBRGMNE IR, FTHE T 1550 08 B UL I AE 2 X B 5 A B 29 R Ge B BRI L AR SGE
Tk XoF BT 437 S5 T DI AT Sl L A S L ERBE TR - SC R U BIFSE , B 7R 4R H AN [RIBCHCT 40 il A0 e 38k 4 3l ) 34
BiR 1k AR TR AT LU R S A 25 R G0 /N AL 3l W 2 PR MR 0 2 455 DA R Se 81X Bl A A 4R i Stk — SR 2
(S

1 ARXEERRARTE

L1 B AREDL

W5 (104°10'—105°30'E, 37°24'—38°25'N) fi T N 5ty 3 X Bl #0238 e R R 380, S e HL D SR 4%
Ay SR g IRt P A M i e K AR i e o il 0 901 D =36 C A1 42 °C AR [T A 45—215 mm, 24
70% R TE 6—9 H . JoFEW] 156 d, MR, Fbg U0 B 5 FMErA ], 138 K BE 4 FAs +
TSR R YD R 2SR TR T S A A RE R LAZE R ( Chenopodiaceae ) . 2} ( Compositae ) F15E
HBL (Zygophyllaceae ) 4 32, HK A #5448} ( Rosaceae ) FEMIF} ( Tamaricaceae ) , 78 MEASJICAE 35 19 JE Al I, 42 R
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T A7 K AAR], EREAS X, AR HUIX A X 3 T[] A A BEAE S RREIX (£ 1) .

*1 HARRXEMBTFHEEHERER
Table 1 Basic information for habitats subjected to different grazing disturbances

435 4y T A/ hm? P HEH

Habitat Year Area Disturbances Vegetation

VI i 44 9 5 ( Oxytropis aciphylla ) F1 H ¥ 8 ( Artemisia
sphaerocephala ) A %, H Wk k48 I #8 %% JL ( Caragana
brachypoda) . 2. B ( Reaumuria soongarica ) 1 2 05 (A,

1997 4=l 206.6 PRl 254K ordosica) 55 /N HE K, B DL ZE Al B S ( Corispermum
mongolicum) | ¥ 3% ( Agriophyllum pungens ) Fl f& 30 5L
( Cleistogenes squarrosa ) N E, A % vk 32 ( Bassia
dasyphylla) S Y

4y 3 AN X, TR 50—60  LL4r mb o B, Dk b AR O L BB ( Nitraria

AKX

Grazing exclusion

X 1995 4= 173.3 HAEE 3 AN X5 i sphaerocarpa) £ ( Sarcozygium xanthoxylon ) L S AE N

Rotational-grazing AR GE 4 ' Mo BF KBRSy FEAR, AR Y LB Fe R 55 VKEE | 1 B ( Pennisetum
1.5 1 H centrasiaticum ) F1Z&M ZEfiih

VALT b st B, P8 A= 8 81 5 R e B A X L R 56 ok 3

X o 146.6 FESETO, I 550—620  ( Ceratoides latens') 45 27 SR N R R NI 2 ST N A N

Over-grazing ' H ( Cynanchum komarovit) F1 3% 5¢5% ( Peganum harmala ) 22 4F-

AR PR AT A S SR 1 AR A

1.2 W55k
1.2.1  FdRETIE

(1) Witk Zh Py

FEREFP AR B A8 BERE 2 AN HURE DX, 7R 45 HURE DX L S7 A A4S 0.96 h* [8]5E OAR S FE AR L, 76 B8R
e 7 x 8 AR AN 8, B IS A L iE 1 NSO AT IR BRI 15 me o R 4G AR ARSI
2006—2011 4ERRAE R 4—10 A & H #-AThR 00, FUCGER 4 d, 0 RAMARR RN M SRR RN
WAL FRE AR AR, FE XA IR A PRI ThR I, B Bk BB 6 145 sh 9 FH IRV SR AR A, e i U sh 9 34
fif BT R ARIE

(2) H YA

2006—2011 4ERFAF 4—10 H AT YA R 48, B H A VI TR BORE . 7654 B ) BOREAE X PN B AL
PEHL 3 A~ 10 mx10 m MRETIEA THEARIURE , 26 B M HEARKE T TP BEALIEEIL 3 /> 1 mx1 m IRETTVE N REARRET7
TEIXSERE Ty A A R DU — 1

(3) ¥ R4

S R AR A E AR T IR 0—5 .5—10 .10—15 cm 1 15—20 cm +IERGRERE 3306 5 (i ) 1 4%
B 5 4 ( 1Pgi= 6.89KP ) I & .

(4) L TR

REGORHER |« PThr s AR ER L0 . AR FORME G 2006—2011 4F 4—10 H BEFR &t AR XF
SRS
1.2.2  Fdli e

(1) FPEEE

Offigka L Fl(P,)

5 i IR S TR IS D ah W SRR T LU (A

Ot/ METE

i FH 5/ B AT 80 ( Minimum number known alive , MNA ) M 36 67 4 {5 S5 R0 BE KN, Je/N B AT X
FLFGF AN AT a A8 o B2 FFA AR B Mk o S 080 s b AR ¢ ISP 20 2 BTk, 76 « B2 )5 B (EOR B0 AE « i 221
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HY WG SRR . X FR > Z A2 MNA

F IR —TH0 T 2% BURD 0938 & LU TR TR & SO AR A e gk AT 1 22 SR 3, BT 20 BT SAS 9.2 3R fF 58
B, KR =0.05, W H Tukey #5535 31 73406 LA

(2) M 1o AL ] B i

ARG I ZE G 5 FER AL [F] T4 T W v sh W e v S AR kAT 28 5534, SEM BEHY 53 Ay ) 5 45
BUFNAEFRARY 0] e A AR 3R P o 5 0 A8 B [5G 2% 5 G MR TR I AR R OC &R . R REHE AN RE
F AN REMER AR h R 0L & TS B AR PR AR o WS B R e AN A AN A TR, X
VPR A ek R RO B SN IRFE B () RN ZE SR B (y) ik, & mZ R,

X=A£+6
Y=A n+e
n=Bn+lE+{

A A FORIEPR TR B E AN 5 2mr 46 M s n o N AR AL B € SRR AN B RO WA L
[ OE 2R 5 1 FoR ANV AR S 6T N A T AR i 52 58 R AMRAE AR IR 2500 ; & RO WA FE PRIV IR 2530 ;L 4G
75 R R 22 701

ASHIFFE A FH P B B 5K W ( Two-stage modeling ) #4) HE R AY | 58 — [ B2 0 55 4E P PR 7 43 BT ( Confirmatory
Factor Analysis,CFA) . 55 BB ZEMRARLLA T S IR AUSRTE (Maximum likelihood , ML) #E47 S 4 Ak
P AR gE R A B GERIR2ZE )5 HR (Root Mean Square Error of Approximation, RMSEA) (4EVE
U5 F8 50 ( Non-Normed Fit Index, NNFI) 1AL A S50 ( Comparative Fit Index, CFI) #ATHL & 0K T, H
R AW NT 2 G REF,2—5 Z A4 245 8, RMSEA /T 0.1 MG, HB/NRCR B
4f . NNFL I CFILAAEIT | RGBT, W28 5 0 8 m =2 8] 9 OC 8 DR 3R 4807 R 3R 5 T A8 1t 22 [A) 1Y)
KA R BN A7 B8 A RO 58 ALt . 2450 — BBy CRA BOBHULG RIS, A Al 3EA7 50
TR B R A S5 R A AR A A Lisrel8.7 S8R

2 HR55%H

2.1 RHEFE T E

2006—2011 4FIAT LG T 56448 JEH , HiAkmk i shY) 3 BL 7 Jm 9 Fh, Hoh Bk BRUBL( Dipodidae ) 3 Fift, 41
F5 : = HE Bk B ( Dipus saginta) . T BEBE B (Allactaga sibirica ) 15 &7 3P R Bk B ( Stylodipus andrewsi) 5 £ BUF}
(Cricetidae) 5 #f, f04E . F 4 V0 B ( Meriones meridianus ) £ JNVP B ( M. unguiculatus) . /)N & /& B ( Phodopus
roborouskii ) \FEZAS FU( Cricetulus barabensis ) LA I &5 B ( C. eversmanni) ; ¥ BB} (Sciuridae ) 1 #12A7 . Bl 7 35
4 [ ( Spermophilus alaschanicus)

ASBIF TR e V47 Sl A AR B LG B /N S DL AR o X ARTE] T30 R AN [6] Bl 6 il 31008 19 J7 22 73t 3R W
BRI P BURRA — Bk Bk R, RO S BRI A -7 10 BRI/ N 2 B 3R DX A 4 B A = Bk B, O A B Ay
BB /N A BN A U0 B 5 o A X 3 U o Tk Bk B, R AR o =k R B 2) .

2.2 ARATIEIRE S

AWFFEALH] MNA X5 25 s 035 0 R RE B shaS kAT 120 M, 70 U0 BB e I R 2R A o
WX H AR 2008 4F, HR AR XA 74 V0 BRUMPRERCHEE i3 T8 OIX A e DX (B2 3 A X7 AF U0 BRURP &K
I SAIEAAAR] 3 TP X P = Bk BRI S8 SR A2 oL, AR IX L X = ik Bk B e B A5
fe WS HE B 2008 4F, BEBCS R T A =k Bk RURMRE R S T X, ad X A Tk Bk SRR R A
2008—2010 4P {425 At i I, 48 B0 = I Y BRZE 2010 4F, ARACIX 2009 4F S5 AEFECE 1B - TH( 1) .
2.3 AP PL R I

ARSI FH A5 4 77 B (SEM ) S 6 A [6] e 6F ik o sh Wy A S5m0/ AR . | TR IS AR B AR AL,
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JIr DL B S ORAS OR IR AR A

®2 ARFMRTERM 6 EFEHKBLILG %

Table 2 Total proportion of each rodent species in community in 6 years scale

Species Grazing exclusion Rotational -grazing Over-grazing
BT 47 3 35 B Spermophilus alaschanicus 4.72c¢d 1.97be 8.88b
FLHEBK R Allactaga sibirica 3.17cd 16.21b 42.75a
=B B Dipus sagitta 53.40a 52.23a 30.02a
ST B R Stylodipus andrewsi — — 0.48b
FFVP Bl Meriones meridianus 21.47b 16.48b 6.16b
FINB B M. unguiculatus 0.07d 1.48bc 4.45h
B Cricetulus barabensis 0.18d 0.16¢ 0:05h
HWRER C. eversmanni — — 0.27b
/NE R B Phodopus roborouskii 16.99 be 11.49bc 6.94b
FRUEIR YA Standard error of mean 3.56 3.50 3.14
Fy 28.99¢ 35 26.89.35 22.824 4
P <0.0001 <0:0001 <0.0001

2.3.1 MR A

ZHTHIIESE E 22 R WIWG 1A SRl ite vl RES2 B0k [ Uik | - S 1 %ﬂ*ﬁ%%’fﬁﬁﬁﬁ%

nﬁ““"“ PRl s e

YA AR IR R RRRCRA) A W i 1 19 MBI b A T 25 A O R AR AL 11
HoEE . WA R SRS N 3 R
F3 MEWRBEFERTEER (SEM) U EHEHR
Table 3 Measured variables of structural equation model for rodent dominant species
£zt K] BifE brifEiz
Indices Abbreviation Mean SE
F Bk RAFFKF Capture rate of A. sibirica/% WU 1.25 0.05
=Bk RAHFRZ Capture rate of D. sagitta/% SAN 3.76 0.12
FUb BRI Capture rate of M. meridianus/% ZHI 1.57 0.10
FEAR Y Shurb height/cm SH 29.73 0.62
HERZZHE Shurb coverage/% SC 17.19 1.59
TEAE Y Shurb biomass/ (g/m?) SB 44.44 2.07
TCLT Wb HEA i Shurb biomass without R. soongarica/ ( g/m?) WSB 27.84 1.85
B Grass height/cm GH 2.48 0.11
FARBEE Grass/density/ (75/m?) GD 98.14 8.26
FA A Y Grass biomass/ (g/m?) GB 9.52 0.74
A Shannon-Wiener 45 4% Shannon-Wiener index of shurb S(H) 0.79 0.02
A Shannon-Wiener $6%4{ Shannon-Wiener index of grass G(H) 0.46 0.02
A £ Monthly average temperature/C Tm 19.67 0.22
JH B TR H: Monthly precipitation/mm Rs 2.31 0.24
H W HARIE Monthly average relative humidity/ % U 48.33 0.50
0—5cm - HERF B 0—Scm soil compaction FIR 23.07 0.44
5—10cm HHERFEE 5—10cm soil compaction SEC 28.05 0.33
10—15cm 3R EE 10— 15¢m soil compaction THI 26.61 0.29
15—20cm - 4EfFE 15—20cm soil compaction FOU 25.78 0.31

SE MtnifEiR

ek HHEBE B (WUZHI) | = B8k B ( SANZHI) | F 470 5L (ZIWU) A8 9 BsUld ( SHIELD ) FAE ¥ A= 9 i
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Fig.1 Annual dynamic of dominant species population subjected to different disturbances

(PBIO) AE R N A AR £ B4R ( CLI) A L 38R B2 ( SOIL) AR A A A8 i, AR AL f Mg A5 A
PSR (Tmean ) A JF N (Rsum ), A 3998 5 (U) BE0 5 - 56 B 1 0—Sem ( FIR) .5—10em (SEC) 10—
15cm(THI) F1 15—20em (FOU ) () + )20 BER 5 B, P A v 728 o ik Wk B = Sk 9k R 72 v B0l Pl e —
Fabn kB BRI R R (WU ) = BEBk BRI R (SAN) P40 BRI R (ZHD) Ui, P AR 1 AR o A ) el
FHFEFRTE AR S (SH) (T R T (SC) K Shannon-Wiener $5§ 40 (S(H) ) . 5L A Shannon-Wiener 8§ %% ( G
(H)) FARE(CH) \FAZ R (GD) KUl , WA EEY AW REARAEY) & (SB) JCLLAVEREY
T (WSB) R AR Y1 (GB) Fom o AR LR B ST 88 B 1 4% A8 St ()00 2t 48 A i) At 8 8 i isd A Ay
19 AR o FEA TRy 424 (K1 2)
2.3.2 ARG

22 CFA #1518 1E )5 [ WLS=481.04(df=124,P<0.01) , K J5 HH E LA 3.88, RMSEA =0.083, NNFI=0.87,
CFI=0.91], R far K47, S A B & FEA AR T A . B AL G 25 3R, WLS R
480.79(df=123,P<0.01) , K BHE LN 3.91,/NF 5 N A #3247 . RMSEA & 0.083,/MF 0.1, NNFI
(0.87) 1 CFI1(0.90) W /N ABASHER 1, DL F A8 RRIIBIRIDS FEATIAL (8] 3) o 25 F8HroX) T 248 1 1) 8 A PN 3%
FEFR W BRHE R 35 FE LE AR i L %) 8 0my R R 5 BEAE AR P A i b R AT B /N A, B T a4 A 2 ey 24 4
PR, A IR AR B SR B G T B (4, K3) o PR i FEAEAR ) B W 2T iR (0.77) 5 7E
T A Wi b dfar B K AR A ) (0.83) 5 TE MR SR A L i s KA (0.98) 5 RIS =2 B BEXT +
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BRERE JE R BT R 29E 0.70 DL (52 4)

—1 Tmean
—1 Rsum
—= U
—= FIR
—= SEC
—= THI
-+ FOU

B2 i BN X 0 B R X T 4 e R A RS A R
Fig.2 Conceptual model representing hypothesized relationships between biotic and,abiotic factors and dominant species in treatment areas
WU . F ik Bk FRECER: ; SAN . = BEBk BREHE  ZHT, F/- VD BREIR ; SHEAR S SCIEAR TR ; S(H) K Shannon-Wiener $8%4; G(H) . KA
Shannon-Wiener #8%0; GH: FEARR B ; GD: AL ; SB ALY, | WSB  BRELUADSHEA A Wit GB. AL, Tmean : HFIJHLIE ;
Rsum: A MM U AV ; FIR.0—Sem +HE8EF; SEC.5—10cm HHEREE; THI: 10—15em +HEREE; FOU. 15—20cm + HEAF
WUZHI ; 7872 4t TUAEBE B SANZHI : 7722 bk = bk B s ZIWU 88 b 520 Bl 5 CLIL L B Ak 25 7 5 SOIL . Y728 e 3832 5 SHIELD ; ¥ 78
Bl ; PBIO: L AR AR W B JHE DR HE A ; (50 Vel o 0 B B K o SRR S0 5 SO 75 K  AH O

R4 TH EHFRBX AT R SEM BB &S558 E Z 5

Table 4 Loads on measured variables of structural equation model for dominant species in treatment areas

AR Ik Eiztan TRTPK K- 2 2% ,
Latent variable Indices Abbreviation Factorhldillg Residual
TBEBEER A, sibirica F Bk U AR WU 1.00 0.00 —
=REBER D. sagita = RhEBE R SAN 1.00 0.00 —
TV M. meridianus TR B OR ZHI 1.00 0.00 —
R R Vegetation shield N SH 0.77 0.41 —
ARG sc 0.18 0.93 3.10""
# A Shannon-Wiener 75 %% S(H) 0.38 0.86 7735
FA R GH 0.41 0.75 7.18***
TLTRN A Y WSB 0.52 0.01 14.34 """
FEY) W) Vegetation biomass HEAR 5 sc 0.13 0.93 237"
A 5 GH 0.17 0.75 3.08**
A GD 0.47 0.78 9.41 ***
HiZK Shannon-Wiener $5 %1 G(H) 0.41 0.83 8.17***
HEARA Y= SB 0.71 0.50 —
TCLLRSHEARA: W) i WSB 0.67 0.01 15.96***
A Y GB 0.83 0.30 17.04%**
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WA LN (G2 N7 A 2% ,

Latent variable Indices Abbreviation Factorhldillg Residual

A Climate RSNy Tmean 0.35 0.88 6.87"*
H BRI Rsum 0.48 0.77 9.35***
Rl U 0.98 0.04 16.96 "

IR Soil compaction 0—5cm FIR 0.44 0.80 7.99***
5—10cm SEC 0.83 0.31 16.03 ***
10—15cm THI 0.79 0.37 13727
15—20cm FOU 0.73 0.47 13.955

x . HRT 1.96,P<0.05; #+ .t {HRT 2.58,P<0.01; # % ;¢ AT 3.29,P<0.001

wuU [~=-0.00
0.88 -=1 Tmean SAN ~=-0.00

ZHI [~=-0.00
0.77 - Rsum

SH (.41
0.04 - U SC  [=0.93

0.20
SB 0.5 ’»

0.80 =  FIR

0.16 WSB  [=0[25
2N
31 == SEC S(H) =086
0.02
N GH) =083
{0.37 = THI
0.13 GH  [=0.7500
\ ]
0.08
041 = rou GD  |=0.78
02
GB  |=030

Chi-Square = 480.79, df = 123, P-Value =0.00000, RMSEA= 0.083

B3 dH. ERNEHXAERHLENSARKEE
Fig.3 Final results of full model for relationships between biotic and abiotic factors and dominant species in treatment areas

Pl b BT A A% R BRI o b b Al R B, - SRR sk FEE TR 4 2

VAR DGR AH D) FRlOeT kB BRUR T 10 BRI R R d K, 40 5k 8] T -0.73 (1= -7.95, P<
0.001)F1 0.65(:=6.33,P<0.001,3 5) , H%A= 46k = mkBk SRR 8 R i 55, LG A B3 (1=0.26,
P>0.05) . HIEXHEY YR B BB B (1=-0.03, P>0.05) , S S5 b HERE AR AR 3 Y R 56
CH AN AR 2 [N B S8 Sk 422, Br A 8 Z I A 5SRO OG ) 5 AL Beulie S5 A A ) 22 [R) il 3% 1F
AR 5 Tk B — Bk Bk BRURD - 27 U0 BB 2R3 =22 () TG 3 AH 56 5 10 = ik Bk B 5 721 10 BV 3R B 3 T A1 56
(K4),

A5 WA it 22 [A] A 350N 43 BT 2R B 2 X5 T Lk Bk B 50t 0o L (A 52 M 5 K P L ) B 5 S 45 %o 3
HRENEEE(=-4.11,P < 0.001) FE R (1=3.09,P < 0.01) , (HEAKZL N I A BE (1=-0.09, P>
0.05) ; +3Ehf B X HA B35 B RHE800 (1= 5.66,P < 0.001) ; MMk (1=-7.95,P < 0.001) FlEH) & (1=
2.44,P < 0.01) X HIA B M BN XF T = mk Bk SRR R, X HR AR ) A K R AR AR, HOR
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IR ; SMES A (1=-4.24,P < 0.001) FAEYI R (1=3.53,P < 0.001) % HA & 25 B 00 ; 1 ehfi 7
(t==3.41,P < 0.001) X HA LA RN . R FF 7770 BB RERICRE , %o LA (AR 52 1) 5 K14 Sy A 0 G 5 =A%
SN HA B E M EAE (1=3.13,P < 0.01) FlfE#E (1=-3.32,P < 0.001) %L, {HELARRL Y I A B3 (1=
0.34,P>0.05) ; T el BEXT 1P V0 Bt A B0 B2 (1=3.26,P < 0.01) Flfa]#% (1=-4.70,P < 0.001) %k
N, {H TG 2 B FEARRLN (¢=-0.05, P>0.05) ; AP Bl (1 = 6.33,P < 0.001) FAEY AW (1=-3.14,P <
0.01) X F/ 1 BRUFPHEECR A 10 RN (R 5) .

i EEHCRN RS HCIX X L Bk FRR PR BT S, X K Y B R R SR [ R A R 5 o H B A ] 2%
ZAONE e [ A SR | o AR (AR i e R R R A A B X T Bk RS R 1T, R R LR IE AU,
K F SNBSS FIAE ) I 5 %of I e A g PR 67 80 ok 1) A R 3 5 0 JHLC 2 i e A ) S ARS8 I e A 2%, Lk
FIREI BRI, XU BRI I T, S5 KA L IE A5 R 67 R0 S R A R ) B R ) R ) i e
PO EEP AR e = nt: 1T R (EROEERIUN A RSN P Ry L 7] 5T

£5 SR EUANBURRKBEM SEM £ ERBERUMHH

Table 5 Effects analysis of latent variables in structural equation model for dominant species in treatment areas
PN A A5 B Endogenous latent variable

B ji{ﬂwgﬁﬁ EEEEJEE& %*rr/'ff'u )rﬁm%‘ﬁ’i&i. *E%i%i
Factors A. sibirica D. sagitta M. meridianus Vegetation shield ~ Vegetation biomass
zg o 5 Z\\g o g\\g offf ng {8 ;T:g o5
HMEVEAS S
Exogenous latent HHERO 029 —411** -031 -424™** 025 313"  -015 -258** 044 7.07***
variable [EIEs2Y O 020  3.09*  -0.04.=0.77 023 -332%**
AN -009 -182 -035./-642"* 002 034 -0.15 -258* 044 7.07 "
et A TES
BRSO 007 100 -0.110) -1.60 026  326* -049 -7.52"** -003  -047
[EIEs2Y O 035 56670 =015 -341""* -031 -470**"
AN 042 774%% =026 —4727** -005 -095 -049 -7.52%*F =003  -047
P AR MR
Endogenous latent variable HHE -073 =7.95*** 030 353" 065 633"
[NEE2 I — — — — — —
A -073 -7.95*** 030 353" 065 633"
MV
BB 021 24" 002 026  -030 -3.14**
[NEEZ5 Y — — — — — —
AN 021 24" 002 026  -030 -3.14**

# 1 {HRT 1096, P<0.05; # = ¢ { KT 2.58,P<0.01; % ¢ i KT 3.29,P<0.001

3 Wit5%ie

31 ARSI

SAEAS AR T S R B AG  AEE ASRAT R DL SRR RS AT PR TR IR X 5—9 H AR
SR XTIk Bk BURD — Bk Bk AT AR R, SR U SR TR H 2 — 2 T ekt i, O IS
S A4 S bk Bk RURD = kB R R AR G B, R AGRAR R Y (E T BRI Bk R e R
A ZR T I v LS A T BT SEBE e DX SR 1 A A 2 (B B 5 R IR o PN S B T v T R
B AT B2 A A B BBk AT o B R AR R RIS R, BAR T AR D SRR R B AT RRRR HJE: R
7 = Bk R b 9k A BB R, O ELEEOIN A sk R AT L A A A AR A
RRIASFI S
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- SRR B (1 IS TR Bk A I, — D, - SR R A3 i T BE XA ) AR B AF A AR R, AL
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) Wit (4 TR Ak, DI [ 922 98 R 1 0 I A B 100 Bk 8 R, 1 AN R T 3 v Bl 9 2R U R, 3T 4F
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3.4 SEM S5k shFpitshas
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ffR P S AL T R SIEG MG A EE, SEM A RLELAT 2N A0t a. v W] b FE 22
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