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AR L Rl 22 B, WALTRE 071002

B E 201557, WITEEYER (Hedysarum scoparium) KR 73 Al, FEA S T 5 HIRIEE 7 SR, SREETERE
HRFRO-30 cm=tZHE i, HF 78 AL R AR (AM) B B B 7 285 R 78 A R 38 DR 1 1 AR A Th e o 0 B T T AR ARAE X 40 25 [ AM UL 14
AT YRS E, 0y BB E AMBE R 6JR AR . VRS D HT R WIS A R I AM B HEVE S5 M 22 57 (0 2, HIRIA X AM
FUR B A HEY . dZR B PURE T R AR, AMBECEAERZ. il 7% . Shannon-WienerfR UZEH F#IK. AR 15
JEE B AR 1) PO RERAEG, AHLTEARET PP BT o5 UGBTI o () — 3 S [ AMLEC R R R o AN [ B 1t [) — o o8 1 AMLEL 18 767 % JEE A
[Fo AR T R B LA, pHIE . AR IA B AME BN R %, LR AMAER RS Z. 4R
R WITEREAR PR AM B TR VR S5 A AN B 22 FEIE A B8 1 28 (R 5 Lk, O 55 3R SR R ), Herh 3R BT X AME R 7
AT R R W

KR MBOEMRICE, WA AR A A, fekE; PUALTEE

XEER, ATREL, GRBRHK, Tk, BUAEAL (2018). P AL TE T AL R AR B AR R U AR AR B Ay A R AR A AR, 42, 252-260. DOL:
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Eco-geographical distribution of arbuscular mycorrhizal fungi associated with Hedysarum
scoparium in the desert zone of northwestern China

LIU Hai-Yue, LI Xin-Mei, ZHANG Lin-Lin, WANG Jiao-Jiao, and HE Xue-Li"
College of Life Sciences, Hebei University, Baoding, Hebel 071002, China

Abstract

Aims To understand the ecological significance of arbuscular mycorrhizal (AM) fungi associated with Hedysa-
rum scoparium in semi-arid and arid lands, species diversity and ecological distribution of AM fungi associated
with Hedysarum scoparium were elucidated in a desert ecosystem of northwestern China.

Methods Soil samples (0-30 c¢cm depth) under Hedysarum scopariumis were collected at seven different sites
(Ordos, Wuhai, Dengkou, Alxa, Shapotou, Minqin, Anxi) in northwest China in July 2015. Based on the morpho-
logical characteristics of spores, AM fungi were identified, and redundancy analysis (RDA) was used to distin-
guish among different groups. Furthermore, the relationship between species diversity of AM fungi and soil fac-
tors were evaluated by Pearson’s correlation analysis.

Important findings A total of 42 AM fungal species belonging to six genera were isolated. Among these, 16
species belong to Glomus, 17 to Acaulospora, four to Claroideoglomus, two to Septoglomus, two to Funneliformis
and one to Scutellospora. The abundance, spore density and Shannon-Wiener index of AM fungi decreased
gradually along the aridity gradient from east to west. Spore density of AM fungi of different species in the same
site were different, and those of the same species in different sites were also different. Soil organic matter, pH,
ammonia, and available phosphorus had significant effects on AM fungi. The results showed that the species di-
versity and distribution of AM fungi have obvious spatial patterns, and were influenced by soil factors, among
which soil moisture was the most significant factor.

Key words arbuscular mycorrhizae fungi; species diversity; spatial distribution; Hedysarum scoparium; desert
zone of northwestern China
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T E R F B AR TR X, X B
%%, EYPRHAM SR SE R, EERGR
W ME 55, W32 2R Bk B %18 . e
(Hedysarum scoparium)2& 28L& 5 E @Y, 21
ARV U ReE 2 A TR E P AL+ 5
AT B R B X (4R B AR, 1985, B A AL &,
2006a). fEFEMR RAIL, WFE, BADIHR. PLE.
ProE. mERD. VDHE. PO BRSEREME, TR
X B R 70 A R EAR, XA A R G 4ERF YD
RS A AR H (BMEFIBE 2240, 2008) .

DA TR AR (AM) L B 2 — 2840 A |32 1) 3 Ak
A, e 4R 2 B4R E Y AR R il B 3 A
f&(Chen et al., 2012), HA {23 YA AT K
EHIThHE(Feddermann et al., 2010; Gianinazzi et al.,
2010). AME FREERRIIIN TE G SE . AL
SEEER (B 2EAL5E, 2010a), W] DA 5RTE FAE PN K
oy MU JiE FE IR Y (Li et al., 2010; 4 &4,
2011). F HAMEL B REdE I B 224 . B AR I 22
FEENLH, XS A R S A S P R A
PRI (Vogelsang et al., 2006; Wagg et al., 2011).
AL, AM B 7= A (1) 3R 98 57 25 72 T A A AR B
Bk AU EEORIE(ALEE, 2011), ARTHGE
IER AT, ol RAIRSE AR A o A, IR
THESHMAMEFAERS M. RYIAE . 1%
J£%(He et al., 2010). FFiEFZEQ016)MHT TR,
AME ] 7% 5 A HLR AR 53 i G, B
A, ZESe AR OO ILAME 1 27 EHEA697389 4,
AME 1 78 89Fh, H AW A Bk B (3¢ 2= 4L 45,
2012). VAT AR, AME I AT 51EF T A R 4T 1)
AR BN AL, 2008), HTIEEIES
SERFNAE & R BRI A (TR BHAR, 1985), 52
ARKKEEVIERMIAME R PR EA SR EV2
FEPE S L B I3 A b Joy 0 SR B 2 AR,

RL RO CT S EAR R )
Tablel Basic information of the sampling sites (mean + SE)

AARBAT PG AL B e R AR X, REEAE
PEARBR IR i, ST AMIE B BETE 251 L W 2
Ve 5 R 7 AR TE, ] I AMORC T 2R 2 3
FROM AT, A7 AT AM R B B3 Y5 3 5 A
PR AR R B AR AR AR o

1 #MRA7GE

11 WRXEER

SRAE DX I T3 B P AT (73.15°— 111.17°
E. 31.32°-49.10° N), J@ iy KRt e, FRfKE
FEZRF 400 mmZA Ay, PUBk/> 2200 mmEL %250
mmbA T, & —NETRED T R ET R
SERETREL R, B AR SO H T i 0 A AR A
BR(Z AL, 2012). ZXIEAZ TR0, 47
ZREVEAR, BEVRSS MM , EE DGR AN TR
ARFEREAR N E, A RGN (R L5,
1999).
12 HmEE

20154F7THAEN St T E . HINIEE 7> S
T e, ARG AS /IR, TEREAS/ L
IEHSHRK A R AT AR dEfE AR, 25 BRaR AN B IE
2, KEE0-30 cm T EARFE, FHRFE bp RREEE
HHEATUEE, WA C g5 1B BT, HiREET
N SR VR P I SRR R L AE B (R D) PR
il seh e, RS2 mmfd, T E4 CE,
T AME B 7 25 % 8 FH 18 R - 52
1.3 WRFGE
131 AMEEDELTE

HERARE20 gW\Ft, FHIR TR AT - b 25 00vk
(Ianson & Allen, 1986)7r BSAME [ {1, 7EMAL 2
B TSI R TR BT E TFREIOK.
FLERSE) R b B, 7RG 5 BAEE N TR
N TERS . Bt RIS, fUBELEH). EREZ.

Fth IR GLhE TR et 1301
Site Altitude Latitude and Soil temperature Soil moisture
(m) longitude (°C) (%)
IR Z b AR 2 A FE MG Ordos Sandland Ecological Research Station  1269.0  39.19°N, 110.11° E 23.40+0.21 9.81 +0.05
g X Wuhai Haibowan District 1150.0  39.49°N, 106.49° E 30.54 +0.32 5.71+0.07
& O fT 202 75 Dengkou Aton Usu 1030.0  40.39°N, 106.74° E 22.14+0.23 4.67+0.06
B[ 3% A4~ B ¥ 75K Mu Ren Gao Le Su Mu, Alxa League 12950  39.10°N, 105.52° E 28.06 + 0.45 7.29 +0.04
WLV 783 Shapotou Desert Experimental Research Station 2027.5  37.27°N, 104.59° E 40.05+0.51 6.34+0.09
BB o 3 K 2% SR 4847 X Mingin Liangucheng National Nature Reserve 1400.0  39.00°N, 102.37°E 29.35+0.22 4.48+0.05
LIRS H AR X Anxi Extreme-Arid Desert National Nature 15140  40.20°N, 096.50° E 27.66+0.37 1.37+0.02
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WS W) 2 E FE A IR0 5% . MR 4 Schenck Al Perez
(1990) (VAR FM) AEPFRAME H R+
L» (INVAM) 7£ http://invam.caf.wvu.edu I £ £ 1] &%
oy R K B AT R e .
132 AMEEYIFZHMENE
2 [ B 4 ] A BE 22 4L (2013) (1 7 v H L AM
WA T3 AR 2 B R 2 AR S
FhFEFE(SR) = 20 g XT3 I AM L B F
7% FE(SD) = 20 g AT+ H I 74U =
FHXTZ FE(RA) = (1ZRAE ATAME B 5 &8 Bl
FI0 T 50 % KA R AME T S 78780 < 100%

s
Shannon-WienerZ FEIEFEHE: H = —Z RInPR

i=1
SimpsonZ F£1E1EE: Dg=1- ZS: p?
i=l1

o, SHHERAE SAME B FPZEEL, POFH F 5 LA
133 IEBUMENE

TG HUIRCK 5 36 e 1% (Bai et al., 2009)
M 5E; pHAE T TR HEPHS-3C pHitIllE; &AM
SMARTCHEM 200 4= H 3l i& £E 73 #1 4% (Alliance,
Frépillon, France)illi&; A &4 MR H ik & 088 -2H 46
Prit thik(Bai et al., 2009)Wll & ; R4 Hoffmann Al
Teicher (1961)77 VAN E e, &1L LARE L+
FEREIR1 WAL R R R P AENHA NI B (ug-g %
7N MR¥E TarafdarfllMarschner (1994)H 77 7AiM & +
R A Tl TR i AN B P W BRI, M40 ) DA e A
BEFR1 WL P W AR A P B AR B (L) i S R R
“AN(PNPP) [ (ng g )R . BREERE 2 i Wright
FlUpadhyaya (1998)H1 75V E . ZHeHREHER
(EEG)_HiEW M 4% 7% B g T+ F ik,
BIN0.02 mol-L™" (pH 7.0)7EBRENIZFE I8 mL, 7
103 kPa. 121 C FESAHHN30 min/5, 7E4 000 r-min'
R 8015 min, YW RIS, MERFEE R (TEG)
EEWHS T B g TR TFRE S, A
0.05 mol-L™" (pH 8.0)F 5 MRENZ 278 mL, 7£103
kPa. 121 ‘CZMF FHELARIN60 min, FHEEIRI2
KR, E4 000 r-min "#5E N B0 15 min, Y EEW;
43 B B _E3E 0.5 mL, A5 mL% i
G-2504% 07, 52, BIFVRS], 2 min/5 1 ecmJeiE
B ELEARAESOS nmi & EE . FH 2R 37 25 B
PRUETE T, B DMk B0, SHlbriilh sk, SR
HEREERSE.
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134 RS
R 45 R4 Excel 2013403 j5, FISPSS 19.0%
A1 Canoco 4.5 A X AR AT ST -

2 HFERMI

21 AMEFEBEHERRK

FETMREHIL 7 B 28 T o) 2P AME I, B
FE A 955 )8 (Acaulospora) 18Fd, i R i fh3fi;
PRI JE (Glomus) 15FF, o A e Fl 1 Fh; 4 5%
@ (Funndiformis) 27F; 45 %% 55 J& (Septoglomus)
2%h; B #E % J& (Claroideoglomus) 4Ff; & E 1 3E
% J&@ (Scutellospara) 15H(#£2).

I TA T WL, 7675 0T8T N B AR B P AM
BRRE R T R EEIBR R E B,
PREEEE & A1 OB 3255 8 T AM B R A 3 B I DTk =
THABSE, B HEEIE80% ., SR P B,
R B AL R E T S L ERE, (3R
@ Lu i s T B SR R, O RS R AT b HLE
FEPE TR H AR B PR B b, 5908 WIS R
A, At 25 Ja8 = BEXT 78 P A B DT R/

AN RVt ) - 43 3 VR o A7 AE 22 e (FHEED), &
HAM LR Fh S B A M A . A 45 R R P
(RDA1FIRDA2)REMS il A4S 5 7 72 1151.2%4120.2%,
BRI Z TR RIET1.4%. B2 FEHRA] 15 75 I 25
/N, RN A AMBEL R R IE A B IR B2 . 74
FEHUAL TR SR Y, BRI 7 3N R, B bz
FRIR 2 W % il — N R, ARSI Sl — AN
HE, VLH3AN B AM B E R 22 R (A
I, HEI2RT DU Y, X BRI ) AM I T 3 9% 44 %
7wt ) LR & AR . BRIEFTE Z0 TR /K 2 ke
R 52 ] B O, R A R R T X ST R A b S e N
T AR 52 3 pHAE DL A LB R 5200 B X2
22 AMEERTEESHKESR

% BEAE N RAEAM B I AE AP IRAS I B 245
b, HOR/MUER T AME B AR BHARE T 13RS .
HEBAT DU H, SRk T & A 72 B B 3%
AR, BREATRL AL, % B A PR AL A AR
FIPUIRETEAC . BREEE R AF NAMEL B AR =4,
E—EE LRI T AMER M AEFRS. /EE3B
] DUE H, PEATRE N AR B EE RS E
BTG
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2 MBEMR R 2 W5
Table2 Spatial distribution of arbuscular mycorrhizae (AM) fungi

AMEH AM fungi

S0/RZ W1 Ordos 3ifF Wuhai 1 Dengkou izt Alxa ¥33k Shapotou [K#) Minqin %7 Anxi

U3 AR ¥ Acaulospora excavata 1.00 5.33 1.67 2.33 0.33 0.33 -
HITCAE %R Acaul ospora spinosa - - 0.33 0.33 - - -
Pt TC A %% Acaul ospora appendicola - 1.33 - - 0.33 - -
JGEETCAEFEE: Acaulospora laevis 2.33 0.33 3.67 1.33 0.67 233 -
fLE % Acaulospora foveata 2.33 3.00 0.67 6.33 433 2.00 -
EIRLHFERE Acaulospora morrowae 7.33 - 3.67 1.67 3.67 5.00 1.33
EOTAIFERE Acaulospora mellea 5.67 9.00 1.67 2.00 3.00 433 -
Rk A #E . Acaulospora dilatata 0.67 4.00 - 0.33 0.67 - -
KB THFESE Acaulospora lacunosa 14.33 4.67 1.33 1.00 0.33 - -
PR T FEHE Acaulospora tuberculata 0.67 - - 0.33 - - -
i [CTCHE %R Acaulospora rehmii 17.00 - 2.33 8.33 3.00 433 7.67
MM T HER: Acaulospora bireticulata 3.33 9.67 2.67 3.33 0.67 7.67 0.33
UM FCHEFER Acaulospora scrobiculata 0.67 13.67 - 0.33 0.67 0.67 -
MG AR Acaulospora denticulate 1.00 0.33 - 2.00 0.33 - -
4 BETAITER Acaulospora rugosa - - 0.33 - 0.33 0.33 -
Acaulospora sp. 1 1.00 - 0.67 - - - -
Acaulospora sp. 2 - 0.33 - - - - -
Acaulospora sp. 3 3.00 - 0.67 15.33 433 0.33 0.67
JZARIE %% Claroideoglomus lamellosum 17.00 7.33 6.67 28.33 8.00 2.67 -
JEMH#E%: Claroideoglomus claroideum 7.00 3.33 1.33 0.67 3.67 0.67 -
Wi W] PEE Claroideoglomus luteum 2.00 0.33 0.33 1.00 0.67 1.33 -
4T FER Claroideoglomus etunicatum 0.33 1.00 - 8.33 133 0.67 -
i HIFER Funneliformis geosporum 0.67 - 0.67 1.33 0.33 - -
BEPUERIFERE Funneliformis mosseae 6.33 0.67 - 0.67 0.33 1.00 -
JEIREREERE Glomus dominikii 2.33 - 0.33 8.00 433 7.67 _
M EFRHEH Glomus versiforme 1.67 - - 0.33 1.33 1.00 -
ZIIERE R Glomus multicaule 5.33 6.00 2.67 29.67 7.00 2.00 -
HER#ER Glomus melanosporum 1.00 3.33 - - 3.00 0.67 -
FNERBEFR Glomus aggregatum 0.33 - 0.33 - - - -
R Glomus glomorulatum 1.67 4.67 - 0.67 1.33 0.67 -
L BR¥EE Glomus convolutum 3.67 1.33 0.33 1.67 1.00 0.33 0.67
TEREERFERE Glomus magnicaule - 1.00 - - 0.33 6.67 1.00
iz 2k Fe%E Glomus pansihalos 3.00 0.33 5.33 21.67 6.00 0.33 -
FECEREER Glomus diaphanum 0.33 0.67 4.67 0.67 0.33 - -
PRERFE R Glomus reticulatum 31.33 6.00 15.67 19.00 9.00 13.00 4.00
I ERFERE Glomus microaggregatum 2.00 1.67 1.67 0.67 - 0.33 -
[ ERFER Glomus occultum 2.33 - 3.00 1.33 - 1.33 0.33
HiEkFEE Glomus viscosum 3.33 1.00 1.00 8.33 1.67 - -
Glomusssp. 1 - 1.00 0.33 1.00 - - -
EWfEEf#E Scutdlospara calospora 0.33 0.33 - 0.33 0.33 0.33 -
WA E TR Septoglomus deserticola 6.67 3.33 2.00 8.00 4.00 7.00 5.67
i RIMEE Septoglomus constrictum 0.33 3.33 - 3.67 0.67 - 1.33
. Number of species 36 30 28 35 34 28 10

23 AMEFEHLEF

HR2AT A, N CHIRERE . BRI PR
BREF AV A SRR T M E Rh.
AAR I R 2 AR B 2 A TR, 5
TR AR A, KT REREEAME R
A R . HEABITR A Fh i T2 B T o L
B, FERF T X IR AR B P R B B .

24 AMEREZHMSTEZEREFREXM
FERYE TR B, AME R MERE S L I3IERE
W EAOG, rHEEEER . pHEFEER
WEIEMX, 5H MUK EE 72, Shannon-Wiener
FEE A Simpsonfi £ 5 TR A B IEA G, 5
AR RO, RS RS LR R
G, SpHIEM R MK, 56 WLk & A
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OXERGR BEIVRTR EWRRER

FEHy Site

B Acaulospora  Claroideoglomus Funneliformis
" BREERE OFREARER OREWRER
8 _ Glomus Scutellospara Septoglomus
£ AX |
E F
MQ[
5 2 SPT |
& A sk
i S ALS [
Ia i DK |
j.g WH |
5 EDS T N N )
0 EDS WH DK ALS SPT MQ AX 0% 20% 40% 60% 80% 100%
AMEFHRB LR

AM fungal genus composition

Bl AFRFEHAEBRPRAMEE F & (A FALS(B) . A F/NG FRER IR AN R R MR 22 52 2 35 (p < 0.05). ALS, BiHi3; AX,
“%J4; DK, #H; EDS, S8/RZ M MQ, R SPT, Wik, WH, Ziff.

Fig. 1 Species richness (A) and composition (B) of arbuscular mycorrhizae (AM) fungi associated with Hedysarum scoparium in
different sites. Different lowercase letters indicate the significant difference among sites (p < 0.05). ALS, Alxa; AX, Anxi; DK,

Dengkou; EDS, Ordos; MQ, Minqin; SPT, Shapotou; WH, Wuhai.

1.0

RDA2

-1.0 . : : . : :
-0.6 RDA1 1.0

B2 ASEFEHAEHER FRAME R R IRDA S 7 . ALS,

FRi3%; AX, %74; DK, fEI1; EDS, F0/RZH; MQ, R,
SPT, ¥W¥isk; WH, 3. ACP, BRIEMERREE, ALP, Bl
MM, AN, ZAE; AP, AW EEG SRIURIEEZ; pH,
pH{H; SH, IR [E; SOC, HHLEK; ST, L3R, TEG, &
IRSEBURFE R UA, IR .

Fig. 2 RDA analysis of species composition of arbuscular
mycorrhizae (AM) fungi associated with Hedysarum scoparium
in different sites. ALS, Alxa; AX, Anxi; DK, Dengkou; EDS,
Ordos; MQ, Mingin; SPT, Shapotou; WH, Wuhai. ACP, acid
phosphatase; ALP, alkaline phosphatase; AN, ammonia nitrogen;
AP, available phosphorus; EEG, easily extractable glomalin;
pH, pH value; SH, soil moisture; SOC, organic carbon; ST, soil
temperature; TEG, total extractable glomalin; UA, urease.

Ko [N, FEE. SHEERBULARESERSE
2 PERB R B3 AR,

www.plant-ecology.com

3 g

W RN, TEHEHRRAME & 8 2Bk 9%
JE>TCM RG> R R > W RER>E W
RHEFE>EERNRSE, FRESEM IS
FREHLR AR, X 55K 2B RAE(1994) I N R HE R
BTG R EAESN SR . AL
B EHESE18M, £ THREERE, 5LU4E
s (B AL %, 2006b; HEFELLDE, 2007) AN A .
Pringle fliBever (2002) &3, A A AME @# H A A
R, TR BARS . AR
REERFIZET H, Pk X IEANFRE S, & AT
JE I HIRE 2R, XA RE R I B R B Fh 2K i T BR 3R
FIBME K . AR, AR, 5 il EReE
B PUIREREE R FVD T4 B B2 T PR R ) 3
i, U BH X 8 AM B BR B A AR5 IR IE R, X R T
HEACHE B A AM B FRER A 1485

VIR R FETE 250 B 2 A IR A )
HUFR 43 A 1 B B HE FR(Odland & Moral, 2002). A<k
B, 7N PR AM OB R R 4 R I L B R ) 2
5. DavisonZ5(2015)HF 5 %W, ZELFRRNET, AM
LB R Y B R I 2 R A R, (H 2 AR B 6 AMR
PRI A 74 2H RO B A, B R )2 5 T AM R
P HLER AT — AR R . AME B BEVR T B2 1 22
PO B AR B P R, AR RS AM
B 179 3 25U R (Rosendahl, 2008) . A< KR,
6 FE R B ARP IX R A0 B, BRI T AN
FHt. HazardZQ013)KIMAERMRE ., AMEEH
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Al B 2i2rb = BRI R
Total extractable glomalin
10+ B S RPGRBERR

¢ Easily extractable glomalin

<]

#7425 Spore density (cfu'g™)

FRYEE E S & Glomalin content (mg-g™)
S

EDS WH DK ALS SPT MQ AX
FfHb Site FEHb Site

EDS WH DK ALS SPT MQ AX

B3 AFEFEHAEHIRPFAME R 73 (A MIREER 2 & B(B) (TIMEARHEIRZ). ARG FRRIRA R IR 2 57 &
F(p<0.05). ALS, fil$i3; AX, % 75; DK, f&; EDS, Z8/R 2 MQ, B#; SPT, ¥ilisk; WH, 3.

Fig. 3 Spore density (A) and glomalin content (B) of arbuscular mycorrhizae (AM) fungi associated with Hedysarum scoparium in
different sites (mean + SE). Different lowercase letters indicate the significant difference among sites (p < 0.05). ALS, Alxa; AX,
Anxi; DK, Dengkou; EDS, Ordos; MQ, Minqin; SPT, Shapotou; WH, Wuhai.

»
N
[

B XM TCHEREE: Acaulospora scrobiculata B
B FPRERBEE Glomus reticulatum

"I O & BRI Glomus convolutum

B [ Vi 4E S iRERE Septoglomus deserticola

—_
W

o
[

T Spore density(cfu-g™)
5
T AL AT & L
Spore densty in the proportion
of total spore density

(=)

EDS WH DK ALS SPT MQ AX EDS WH DK ALS SPT MQ AX
FEH Site FEH Site

E4  TERERBRAMEL B A BRI 2 B (A) S L 5 B 3 B L l(B) . ALS, Fif$i3%; AX, %¢74; DK, & H; EDS, 58/R%
7 MQ, E#h; SPT, ¥Wifisk; WH, i,

Fig. 4 The spore density of common species associated with Hedysarum scoparium (A) and its proportion among all arbuscular
mycorrhizae (AM) fungal species (B) in different sites. ALS, Alxa; AX, Anxi; DK, Dengkou; EDS, Ordos; MQ, Minqin; SPT,
Shapotou; WH, Wuhai.

R3  AMBE VIR PRI R T A A 04

Table3 Correlation analysis between species diversity of arbuscular mycorrhizae (AM) fungi associated with Hedysarum scoparium and environmental factors

LT

Environmental ﬁ JIEE 7% E‘z Shannon-wienerﬁiﬁz ff%i%'ﬁh%ﬁt _ SR RSB R ' JSEiiENe 2h 5 5 '
factor Species richness ~ Spore density ~ Shannon-Wiener index Simpson index  Easily extractable glomalin ~ Total extractable glomalin
soC 0271 -0.511° 0.347 0.338. -0.512" —0.435"

AP 0.386 0.051 0.537" 0.532" 0.283 0.302

AN 0.275 0.637" 0215 0.170 0.309 0.256

pH 0.411 -0.725" 0.303 0.275 -0.764™ -0.751"

ST 0.030 -0.305 0.158 0.188 ~0.090 0.055

SH 0.787" 0.581" 0.688" 0.608" 0.563" 0.664"

LA 0.762" -0.381 0.772" 0.718" 0.504" 0.518"

* p<0.05; %, p<0.0l. AN, Z&%; AP, HX0E; LA, 4F; pH, pHIH; SH, L3RR, SOC, HHURK; ST, L3R,
* p<0.05; ** p<0.01. AN, ammonia nitrogen; AP, available phosphorus; LA, latitude; pH, pH value; SH, soil moisture; SOC, organic carbon; ST, soil tem-
perature.

HEVR AL RS e, it pHE BE dZRBIPY T RAEEZHIE N, RIS 5
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TUEHZE: mERE  TUEME: £ O

ACP ALP UA EEG TEG
(ng'g 'h)  (ngg h)  (ngg h) (mg'g™) (mg'g)

B SoC AP AN pH
Site (mg-g™") (ngg™ (ngg™h)

wR 2 Ordos  10.00+ 1.00°  6.14+0.50° 64.24+2.13°  7.62+0.27°
3% Wuhai 36.78 £2.01° 5.16+046° 5322+2.70° 8.57+0.04°
0 Dengkou 9.92+£1.61° 8.57+1.19° 9334+3.92° 8.51+0.06°

Iz Alxa

743k Shapotou 10.92+£0.52° 7.83+0.07° 40.27+1.02° 8.54+0.08"
F#) Mingin 11.67+0.58° 6.40+0.22° 2629+0.82" 8.56+0.13"
%P6 Anxi 958+ 1.18° 3.81+0.10° 46.58+1.90° 8.68+0.12°

1442+1.63° 5.97+0.16™ 50.20+0.52°0 8.25+0.17°

51.97+1.62° 59.82+0.92° 7.33+023° 3.98+0.03" 11.17+0.24"

3201+ 1417 17.33+£2.00° 1.58+0.05% 2.36+0.12° 8.28+0.53°
5570+ 0.93° 56.50+0.94° 10.64+0.38° 239+0.10° 7.61+0.15°
85.19+ 1.19° 82.72+2.40° 7.94+035° 159+0.12° 7.56+0.56°
44.46+2.96% 30.92+0.83% 11.41+023* 1.40+0.06* 4.01+0.17°
29.04 +1.457 17.62+0.80° 10.08£0.39° 1.31+0.16°  3.60+0.26°
37.58+£2.07° 17.15£1.67° 635+030° 0.84+0.11° 3.46+0.19°

A —FI8E PR F B bR R R fEp < 0.057K-F EER R . ACP, IRVEREERHE; ALP, WIEREIRNS; AN, B AP, B EEG, HiHREER;

pH, pH{&; SOC, HHLHK; TEG, S AIRIERER K, UA, TR,

Data with different superscript letters in the same column indicate significant difference at p <0.05. ACP, acid phosphatase; ALP, alkaline phosphatase; AN, ammonia
nitrogen; AP, available phosphorus; EEG, easily extractable glomalin; pH, pH value; SOC, organic carbon; TEG, total extractable glomalin; UA, urease.
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