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Medicago sativa seedling growth in Inner Mongolia of northern China
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Abstract: [Objective] This study aimed to investigate the mutualistic symbiotic mechanism between
arbuscular mycorrhizal fungi (AMF) communities from natural grasslands and Medicago sativa seedlings,
providing a theoretical foundation for identifying suitable native high-quality microbial resources.
[Method] We collected two AMF community inoculants from temperate meadow steppe and typical steppe
in Inner Mongolia of northern China and used microbial filtrates without AMF propagules as controls. Two

M. sativa varieties, Beilin 201 and Zhongmu No.1, were inoculated with these AMF communities. By
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analyzing the symbiotic relationship between AMF community and M. sativa and their effects on seedling
growth and nutrient absorption, we evaluated the symbiotic effect of AMF communities from natural
grasslands on M. sativa seedlings. [Result] (1) There were significant differences in composition and
structure of AMF communities from different grassland types, and all communities successfully established
symbiotic relationships with two varieties of M. sativa. Glomus and Claroideoglomus were dominant genera
in inoculated root systems. (2) Compared with no inoculation, AMF inoculation significantly increased the
aboveground biomass and phosphorus content in plant tissues of M. sativa, but significantly reduced the
nitrogen content in plant tissues but reduced nitrogen content. Notably, plants inoculated with AMF from the
typical steppe exhibited a significant negative effect on nitrogen uptake, resulting in a significant decrease in
plant nitrogen-to-phosphorus ratio (P < 0.05). The mycorrhizal growth response, phosphorus uptake effect,
and nitrogen uptake of Beilin 201 were significantly greater than those of Zhongmu No. 1. (3) The
mycorrhizal phosphorus uptake response of Beilin 201 after inoculation showed a significant positive
correlation with the diversity of AMF within the roots, whereas the mycorrhizal phosphorus uptake response
of Zhongmu No.1 exhibited a significant negative correlation with AMF diversity (P < 0.05), which means
that a diverse diversity of AMF community may be more conducive to phosphorus uptake by Beilin 201.
[Conclusion] The AMF community from natural grasslands can significantly promote the growth and
phosphorus absorption of M. sativa seedlings, but this ecological function is influenced by characteristics of
M. sativa varieties. The composition of AMF community plays a crucial role in determining these ecological
functions. Therefore, when selecting native AMF community for inoculation, it is essential to consider the
compatibility between plant varieties and AMF communities to maximize optimal production and ecological
benefits.

Key words: arbuscular mycorrhizal fungi; Medicago sativa; mycorrhizal effect; grassland microbial

resources
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INEE AR EL TR Carbuscular mycorrhizal fungi, AMF)
el ARG oAz DiRe iR EE ) 2K
IR DIRERE, A5 2 80% M4 E Y E L
B RY, 15 EEYN AMF $2 44 g 3 it i
B, AMF DIJ3E i e 0k (AR A1 1 22 9 2% 94 &
TP FRALAT 50 F2 7K 53, AT 3 v FEL ) 1) AR T
FERIAFE 70 BLAh, AMF 3 RE 3 5 A5 2 5t 2B ) Ak
A Pl PO 52 A . TR, AMF 7R 3E Al 4 2R KRN
YRR RO E S 2 AT RS B R HENE
AP ERMAES RS, AR HHEYEY S5
AMF JE LA 26 2P, AMF X 24 5 5 b A W B 75 1)
Z I AR 2 B v B B L Y. AR, A
[7] AMF #¥7& 516 F MM R ILREEfAE £ R, X
SEORNFETE EHEY S AMF BEH A G ER DA
AW E AL REE BT, dn 3SR Ay KR K
GRS R 7 R AE B BN, T RE 1 B AR D e
A R R TR AR R AR, AR T A
[ 15 AW AP AN 6] AMF BEVE 5 B0 T g i B 38 S
Z RGN A

LA H 75 (Medicago sativa) 7& [ Fx 2 W\ AL 5
SRMIEE, FEA T 2 000 24T (KR5S I 5, fE 4Bk
O V2 PR DRI T A ERORR B e R AT HE AR

v e HoA BB TR, — B REE A A s AR,
KiEE EAmEASE K455 E, s
Fr R DA S R R A ) A A R 2R SR AR R, B et
HZE” R G TR IAE YRR, S A
B FLI o R B M e B B R E AT 2
TR 7L % B, AMF RS R gt S5 B MAEKKE,
BRI BT, JER S & . AMF REf%
PEEACE 0 B 0 = B IROORTE B . Nazeri 517K
B, 7F R BB Z B, AMF BB 9% 02 3545 40 % i oo
IR WSCORN ' £, FEAE I o i A A 0 e T R
W SR B, DR % 2 R T - Xia U BE
FUR W, ERE RN, P AMF e B Z 1S H 1S
T &, I R m YL A R A
JGREFIZK A R 3805, S SR . kR
it 58 R BAL, 2 P BE VY Bk # 55 (Glomus mosseae) MY
WE UGS TRIEE S A KR, g 5E 7R
e 1. LT ER B, AMF (R E R EE = &M
Uiy A HEAER . FlE TR T, AMF
REMS 0 5 IR IRERIE B =R & &, S+ 5
SR B A A 13, AMF 38 o 5 1 22 X 48 AR 43
Vi it - B8 A JRAR TR i 5 R, RIS 4 s L1
BUT & &, Bam e ) A ERIK BE 77, S Rk m] e 8
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ol fi] 5 B0 AMF B G B, % DL 4TRSS B AR 3R B
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I AF T VR S M AF AR R Z U WAL
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7 7 B EE A S RN, IR A B T B
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ARG ST R e .

1 B K BEIL 5 #F 58 7 %

1.1 BFiMERE

AHIEFCET AR ST N 5 A DR B e
A2 UL i BT () 5 i) 5 (49°36'N, 119°58'E, 4K
644 m) 145 R FE B Hh X B 5 6 Uk i i Y R
(43°28'N, 116°26'E, #Fk 1 377 m). W 5L H B\ T
2022 4F 08 H 20—25 HIE], 7 mllik £ 4 i #4)
F DU N 7R &1 3F (Stipa baicalensis)F K &t 2 (Stipa
grandis)VE R H bR AE YD 3EAT BURE o 758N RAE 5553
FIBEE 5 A 50 em x 50 em AR BEVE A A FE T, 16
FEAVRERE T I BEALIE S 3 & 4 FRERES 1 DU R &
BOREN S AT T IEHORE . TE TR RAE YY) 25 5L 50
10 cm JEEE A, B 5 cm. IREF 20 cm FIEH| L
BiREWTIREY . REJG ) LA £ RO
FYE N CAR I B B R0, R ARER A 507
L ER W i

TEE N, FERE N LI 08 3 s — AT
T4 °C WUKFE A BUORAE, FI/E AMF BB —
WAETLT 20 C BIUKFE T ORAF, HT 13 AMF %:[A]
2 DNA $EHC, HEAT BRI 20T B 74 R AR I 7 5 ) A2 3

A3 AR H IR TR A7, FAE = P a0 1 25 i
o R EE EAE VY, SR Dy dE AR
201 SHE 15, MYoRUE T A6 MOl K 2 B 5 R
LSO,

FERFHI 4% o (1DE AMF BEVE BRI 1% P AR
TRAED CBHEEER R BEARE W T AR AN
22), 5448 50 g; (A% AMF LT [ RETE 52 Fh ) 1
x50 g IR 38 um FLARRIEN & T
R KO 98, bR RIS R I 2 TR, ICE K
60 mL [+ 3EuEm ",

1.2 Rt

RARIGIL B E 8 N AbFE, ALFE 4 A B Ak R
2 ANERARERE W BRI A B R ECE DU R &S
) B R (AR VR A W) CAMF 1D AN K 25 il 78 5 R
R H IR &Y (AMF2), RN 43 B E S EIAS
AMF # & 1 38 8 VR AE 9% B (CK L AT CK2) .
Jek 201 FIHE 1550514 AMFL. CK1. AMF2
A CK2. FRHAEE 5 NEE, it 40 B

ARG K L8 AR TV B Ah 2 MRE R
LR HIEIR G, 2 E 5L 11 BHER S,
Z2°Co N 26 KB JE1E I L, e e+
(HEf2 15cm, & 15cm), AL 1 kg F 1.
TEAE 7 TR AT, B2 Ph4L3E 78 50 g AMF $: 7) fil
60 mL T /K, X IEALALFR N 60 mL A% AMF 1]
T I YRR 50 g KB HE i b DL A 48 R A i 22
St o BREBURLLI . B i, K/ — SR IE T TE
Bl A 75% WK HEAT R0 R, A HERA
30 R TFAEAE T, REERL 0.5 cm BEMERE L. F
Friik 3EE, BEMREKAEAR - H
10 tk. 7ERED A KR, & 3 dw—oK, &EBE
BV B — R A 2 A B DAk 2 ) S Jo PR (9 sl o i
ERFE 2.5 N H ERGRAEY) .

1.3 HEYEKMFESERNE

HWGRG, Hh 3432 105 C A AT 1 h,
SRIG 65 C HET 72 h ZH T &, Rl & & . HHt
THEMIIN 5 mL 8508, B 5 8 FH 2 23 B5 4SOk 1
FE S, 20 51 R LB S R A bt Lh € 0 5
m R E 2.,

1.4 AMF 2£ERNE

AMF 12 e K & W i e i b AT i e Y B
BUIEBCETE 7 F B &, BEi%, TN 10% 1) KOH
TR 90 °C /KIBINFA 10 min, 7 218K [ & i
VMR R . BEERAET 2% 1 HCLIE F, % i
12910 min, FEPEIRR, RS2 2R K IR R . H
0.05% & Wy 1 e (¥ AE 90 °C /K i 4 v Jin # e 2
20 min, ZEMKIMGE TG, IR RE T 28K
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Lt 10 ho B SE RS, BEMLZE I U5 R &,
I3l B2 1 em AR EL, BEHLEkZE 20 41 BRI H
200 fis WM B AT WL 5L, R A 758 XOE X AR
BOBATAR G2 M5E
1.5 AMF 5 A5 EENE

SR FH I R 2 AMF BETE 4L . 3740+
3% | MoBio Power Soil®DNA Isolation 2 7] &5 ik
17 DNA $2 1, S48 E 18 iR F R A R DR 2 4 B
7 (TIANGEN) 1T DNA $2HL . KX E R AR5
[X2H DNA X F] NanoDrop2000C 81l & 43 6 6 & i
W5 W BE . NP2 ELE) DNA 7B J5, % F 850 PCR
HEAT H bR DNA J B3 . 55— %o 1448 A 51 49
N AML1(ATCAACTTTCGATGGTAGGATAGA )-
AML2(GAACCCAAACACTTTGGTTTCC), & 44
25 uL, BFEGIYE 1 uLGREZ N 10 ng/ul),
PCR Mix 12.5 uL. ddH,0 9.5 uL 1 DNA F&% 1 uL
(10 ng/ul). ¥ %8 1 #2f PCR F= ¥ %6 B 100 £%, 1
N 2 % PCR ) DNA #54R . 28 2 %4 5 1) 51 ™)
N AMV4.5NF(AAGCTCGTAGTTGAATTTCG)-
AMDGR(CCCAACTATCCCTATTAATCAT), v
& &5 50 uL, B 45 5 ¥ % 2 uL(10 ng/uL), PCR
Mix 25 uL, ddH,O 19 uL, DNA #i#% 2 uL. W%
PCR ¥ M4 8 77 3 % & - TRAZ I 94 °C, 3 min; 30 x

(ZFME 94 °C, 1 min; iBK 50 °C, 1min; ZEH172 °C, 1min);

BJi 72 °C FEf# 10 min.

PCR 7R 1.0% 1) B8 AR 0k I 1R AT L VKA
W,k H B s BT VIR . 18 AP-GX-50 i [al
A7 &, NanoDrop 2000C HE1HUE 43 ' ' BE K&l [=]
W JE R i PR T B IR FE . A5 A% S {8 Tllumina
MiSeq Ml 7 7 & 2k A7 = 8 & 0 5 o A QIIME2
(2022.04 iz A, https://qiime2.org) X J5 46 7 F i 3t
AT AEEE. A5 ] DADA2 X AT 7 SUEAT LA 8
F RS RV LE (R 75 P 51, JFAE R 3 1 e 1A
A& Camplicon sequence variants, ASVs). fff i} SILVA
138.0 %4 E (https://www.arb-silva.de) X ASVs #47
VR, I & T ERFE R ] (Glomeromycota) 3 B [
JF o X TR A EAR T 51 (1 an A e 4 e 2]
Bh BT ASVs), A 36 H B XA HAE R
0> (National Center for Biotechnology Information)
() BLAST {E£8 T Bt AT #h7e 04, ZFRAE AMF 7
Hllo Xf ASVs &b BT A Ao, DL b B
o AR E, HEAT AR EE . TP S BoE, TH A
AMF B9% o F1 B ZHE:

1.6 HIEEIRGIT S

THEAS[R] b A 218 8 A8 AR RN, E Al AN Ak
U5 AMF ##9% AL DI Re R ARAL, 1256 A i B AR RS 3

B DA ) A ) 2 AN B S B RAE
A=1n (XaMF/Xnon-AMF)

' Xamr AEEFN AMF B 1E P2 AE R, Xoonamr
AR AMF B A& KPR & . 4 NER RN,
IE{E#RR AMF RS YR K, fER R AMF #04]
ALK WA FER A, 2005 T Y E
R Z S 2R (mycorrhizal N-uptake response, MNR)
FREI RN, (mycorrhizal P-uptake response, MPR) .

THE AMF 38 2 &R BN 2 FEE TR EON 3
WAk 2 TR, 115 Bray-Curtis ¥E 5, 3Rk
% & % 4 %1 (nonmetric multidimensional scaling,
NMDS)#ii& AMF Bk 4l 72 57, R E#Z s
747 ¥ (permutational multivariate analysis of variance,
PERMANOVA) T 55 Jf Lo 85 41 1) B v 4L B 0 22 ¢
MABRERGTESN &SR AN ZES, FH
Duncan’s % 5 HC LK 50 (5% 7K PO S48 1) & 3
ZE 5o WM TE MR AN AR 5 AMF B 38 R AE I AH Ot
FEREFN P AE

PL 45 it 4> # 4£ SPSS 20.0. SigmaPlot 15.04
RStudio (3.4.0) %A1 58 i

2 HER G M

2.1 AREEMZER AMF BEZ AR INER

N ) i e 7R R AR (1 LR S 3
SEH 8 ANER AME(E 1. Hr, 30385 8 (Glomus)
TE P P B 2R 7 1) AMF BE 3 o o5 4 4] e 35 s for,
FAR X 2E BE 43 B 5 84.6% A1 93.3% . ) iR
K% FEHU3E 5 )& (Diversispora) FIAH X F & B2 & T
SR R (P < 0.05), T iR R T B Bk 5 R

100 uERPEAER Glomus
90t 8 ZFEAIFEE R Diversispora
80 | UIEWHEREERSJE Claroideoglomus

HKERPEREE Paraglomus
BICAH R R Acaulospora
BV AL E Ambispora
W5 F AR Scutellospora
B EAERE R Archaeospora

70
60 |
50 |
40}
30}
20}
10}

AR 2

Relative abundance/%

AMF1

AFML VU /R B 2P B A B2 JE AR R B 40 AMF2. R4 55 B2 B 5 R
TR AW . T R . AFMI, root-soil mixture of Stipa baicalensis
meadow steppe; AMF2, root-soil mixture of Stipa grandis typical

AMF2

steppe. Same as below.

Bl 1 AR AMF &I AHRS 3252
Fig. 1 Relative abundance of each AMF genus in temperate meadow
steppe and typical steppe
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(Claroideoglomus) W1 FH X 3= B D) 2. 3 vy T 8 o) 6 Ji
(P<0.05). T %] AMF BEy% (AMFD ({4 =F
BT AEE AMF BE9%(AMF2), 1fii AMF1
) Pielou 3415 B #i5 £ U i 2% % T AMF2(P < 0.05).
B AR AN A VAR HORT 35 A% 2 FEPE TR A(E N
KM A I B % 7 (K 1). NMDS Al PERMANOVA
IR, AMF1 fil AMF2 B4 S5/ EAE L 2 5 5
(stress =0.09, P<0.05),

2.2 AEEMZER AMF 3558 ERNEEXR

AMF Bf7&HRP S0 (1 45 R BH, ok B AN R St
R AMF BEE I RE S5 AR K AL B A8 St FP gt or R AF
M H AR R . BERD AMF2 (1) 842 G R A B 7y
(R 20, bk 201 A B 15 %610 5 75 M AMF2
BV 5, SR G5 hl Eis 51.33% 1 50.44%. 5
AMF2 [ 82 Pl 2 B AR b, RO 3 A & B 7 B2 b
AMF1 B V% Ja B S A= B 26 55 0 B AR T 12.26% F1
15.32%, {Hi2 Z R A B E (P> 0.05). AMF2 [ 5 4
RYGFEME T AMF1 I 22 42%, (HEERA
B3 (P> 0.05). AR5 ARl 2] 1 ABUR Gy B
b, REB G R L.

LICETER A AMF BEVEII 745 R0, BRIEE
JEAE T FER AE B AMF BV AR 2 5 B, 4
1 AMF J& 7 50 50 74.4%; HOG2E HER R R,
295 57 F LT 24.6%. JE AR 201 B2 R AMFL )5,
BRIE R B AT 3 B A AR (B 22), T B ER FE 5 R

BRI X = 8 e (I 2b) o AN IR AL I T, AS [
FHHIEIEE TE R AMF (=E 5 B RN 2 e
TR BN Pielou Y 5] FEHR R (a ZHEMOB LR EE R
(P> 0.05, & 2), NMDS fll PERMANOVA 43 #ff %
B, AMF 7 P % FEME W 35 6 2 35 %2 5 (stress =
0.04, P>0.05).
23 ARIEMZEE AMF B EN L EEERRINAE
Eap=A!

5 CK ML, 5 AMF BE9% B8 8hn 7596
T (3 2B W A 2L 238 & 8 (P < 0.05, 3 3),
B R A KRS B R BN IE 2R (P < 0.05, 8] 32). {H
JEBEMAS [F) B 25 AMIF BE VR 0 35 RIS T 5898
T A i, BRI T B0 R 1 U L B2 R R (R 3D,
PR AMF1 2 8L bk 201 K76 75 (B E A
B, (HRNEEGELRELM(E 3,

EAE AL, ARSI AMF B 78
T D R AT A0 R 58 A T A [k el AS [ i A7 A 2
S BARRIN, AMF1 fil AMF2 4y 5 35 Fh 2 b 4k
201 i, TR R A= K RIS RN B I AR B S A T e
B 15 (&8 3a o) L 2dbk 200 i &2 1E 15,
M AMF2 5 BEZRIK T XA EERREA S, &
PR3 SR (P < 0.05, B 3b)
2.4 AMF BHEZEHMESFRRENEEXR

AR T RE 5 AMF B 3 RRAE 8] 1) FH O ME 43 BT R
B CEE 4D, JbAk 201 F 1R AR B IR IS0 280 0 5 1 2242 e

*® 1 REEMBER AMF BEEWF SR
Tab. 1 Species diversity of AMF communities from different grassland types

P
Di :ﬂ?ﬁix AMF1 AMF2
FE ¥ Richness 143+6b 176 £10a
T A BN 2 K 484X Shannon-Wiener diversity index 5.54+0.09 a 528+020a
AR TS S Simpson diversity index 5.54+0.09 a 528+020a
Pielout’ 2] F£ #5441 Pielou evenness index 0.77+0.02 a 0.71+0.02b

VE: NG FRER IR A R SR AMEYI R 2 BEPEAF AR 22 57 .35 (P < 0.05) . Note: lowercase letters indicate significant differences in species diversity

of AMF from different grassland types (P < 0.05).

R2 EMEMET AMF REM o SRR

Tab.2 AMF colonization rate and a diversity indexes under inoculation conditions

2R YeR EEFYRE R . . . s o %
oy PR PUEEDREGRIRNCRORERR e g B MRS R Piclouty SRR
Bl Hyphal Vesicular Total FEEE . . A .
Alfalfa oo N L . Shannon-Wiener Simpson diversity ~ Pielou evenness
Inoculant . colonization colonization colonization Richness & ity ind ind ind
variety rate/% rate/% rate/% 1versity index index index
'”:M?ml 28.93+3.04 10.13+1.56 39.07+3.92 83+8 4.44+0.13 0.89 +0.03 0.70 £ 0.01
Beilin 201
AMF1 ] e
’ 18.00+£7.17 17.11+£6.51 35.12+13.06 78+12 4.40+0.18 0.89 +0.03 0.71+£0.03
Zhongmu No.1
Jek201
L 3551+4.56 15.82+4.56 51.33+7.42 92+12 4.66 +0.27 0.9+0.03 0.72 +0.03
Beilin 201
AMF2 ] e
M 36.00+7.98 14.44+2.37 5044+6.64 100+16 4.90+0.30 0.91 +£0.02 0.74 +£0.02

Zhongmu No.1
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m ]tk 201 Beilin 201
100 - E 15 Zhongmu No.1

IS a

o 80| I

Q

g
‘]E( o 60 -
# 5
i D b
E o 40t

= 20}

o

0
AMF1 AMF2
100 m LAk 201 Beilin 201 b

go L ™ *FE 15 Zhongmu No.1

60 2

40 |
I b

B
0

AMF1 AMF2
AFVNG PR IRA — AMF BEEEAAL LR, AN [F) A 2 18] AR
W FEAFTE 3% %2 5 (P < 0.05) . Different lowercase letters indicate
significant differences in relative abundance among different varieties

LRSS
Relative abundance/%

under same AMF community inoculation treatment (P < 0.05).
B2 SRR AL T BRI R () AT B R EE R (b)Y
FHXF = AR A,
Fig.2 Changes in relative abundance of Glomus (a) and

Claroideoglomus (b) in roots under different inoculation treatments

K FRIBNZ R BN E 2k 2 HEE R B B
ZIFEMHAEKXZAZP<0.05. FE 1 51 MPR 5F 4k
BN % FEETE L Pielou 5] FE 48 B & B & Uk %
(P <0.05), MNR 5 Pielou 2] BB E 5 & il
KHIKR(P <005, BILEHERAN MGRE AMF
VN HE T B EA IR R
3 3 i

AMF @i 5 i A 4 2 () BEAT P A 4, 85T

TR EEIAE SRR, KA R R A B R
i A7 AE Y. SR, XA B LA G R B2 M AR

M &xG 2, BEERE Y KA A A . AMF BE7% 1)
YRAFAE . AR RIS DA R IR A SRS
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AT R I, FEARFR R AL EE T, RIEE RN AMF
(5 & B B A AN TE BN Pielou 1550 B 5 #0386
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ZFEME LR RRE . TERTAEM b, IREE 8
PIERATEE I, 1X 5 AMF BEVE R o 32 2
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ZHIVRFIE™, BFh AMF2 BEVR 5, RICE 15 Bk &
J& [ AE R 3 B 3 T R AMFL, JCH 2 Jb Ak
201 #M AMF2 5, BRI 8 A0 3 1 B 35 T 4%
Fl AMF1, 1 5 B SR B 55 | 1 5 LG B E AR T
AMF1. XK AMF B9 FR AL 35 8 B0 A 6 =F B At
FHEY) Bl RIAE ARG A BAR L, A AT — 8
FEFE FALRY¥EIE T AMF 515 A 2 18]t 3L 4
9‘%%[26]0

BAABERHEMEKLTFEFRICE. AMF 5
YR RIS E S R, B R B E
T IR MR, S A KRS, 15
T = P, 8 B AMF 2 R 2R 38 3 S [A] ) 1 AR
hfesguna EREA), AR SN B AR 8L 720
AT 35520 ) 2 T DA R T AR R S M R R I R R 4, 9F
TEAE F A 5 ERAS [F 1 A K R L, 1 e A8 1
TR RTEAS BN AE Y& DL K 3 P it PR 55 08,
55 56 R 5 45 R — B0, ARHE SR BAN [ B
KA AMF BETE I3 FP 3 B 2552 T T KA E 15 1 3
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DAA LB R TG AL 1) TR A A7 AE, 78 L3 (1 V5 i P
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Tab. 3 Plant aboveground biomass, nitrogen contents, phosphorus contents and nitrogen to phosphorus ratios

Heh R HER(g 2 N & PEE NP
Inoculant Alfalfa variety Biomass/ (g-pot ") Nitrogen content/(mg-g ') Phosphorus content/(mg-g ') ’
CK 0.16 £ 0.02¢ 24.78 +0.97a 0.74 £ 0.02¢ 33.47+2.05a
] 201
ﬂ:ﬂ? 0.95 £ 0.06a 24.47 + 0.62a 2.02 +£0.09a 12.19+0.37b
Beilin201
AMF1 8
Al 0.74 + 0.08ab 21.57+1.17b 1.50 + 0.12ab 14.67 + 1.33b
Zhongmu No.1
] 201
ﬂjﬁ 0.77 + 0.10ab 19.83 £0.91b 1.72 £ 0.07b 11.68 £ 0.94b
Beilin201
AMF2 8
M 0.63 £0.05b 16.50 = 0.90c 1.62+0.17b 10.65+1.18b

Zhongmu No.1

e BT AR A FCK 0] R AL AR BN, N B RN, A& CKOPTA X AT 318 + brvfik. AE/NG FRERIR R — AMFRE 2
AN HEAL RN, AN [E) i Fh 2 18] RO A X =5 AF TR s 35 25 5% (P < 0.05) . Notes: due to small variation in data under different control treatments, for ease
of presentation, the control values in this table are average values + standard errors of all control treatments. Different lowercase letters indicate
significant differences in relative abundance between different varieties under same AMF community inoculation and control treatment (P < 0.05).
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2.0 < 1.0 g 1.2
X . “re
Qs ? o ab* < b & *

T16 L 1 5 10 2 ab*
=B 14 b* =8 05 g% b b*
= &E 1.2 & g O 0.8
fg s = = =¥
i g 1.0 xXes 0 X g 06
2 508 &2 by #2
pasg = Z 04
®g 0.6 = » = =

=04 ®§ 05 ar g% N

=l = =02

$0.2 E E

<0 £-1.0 °

AMF1 AMF2 s AMF1 AMF2 f AMF1 AMF2

I {0 bk 201 Beilin 201 3 HE 1 %5 Zhongmu No.1
*RNHIRBN B AAG B3EE (TR, P<0.05), ANR/NGFRFRRF— AMF BEE SRR ACEER, A [F) b Pz 18] 1 56 AR 2508 A7 76 2

# % 5 . * indicates significant difference between mycorrhizal effect and null model after T test (P < 0.05). Different lowercase letters indicate

significant differences in mycorrhizal effect among different varieties under same AMF community inoculation treatment.

B3 ANFIFHE AMF B 58 E 8 10 B R AR RN Ca )y UM SO 3S0RE (o) A IR SR R (e )
Fig. 3 Mycorrhizal growth effect (a), nitrogen uptake effect (b) and phosphorus uptake effect (c) of alfalfa

seedlings under different inoculation conditions
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Fig. 4 Correlations between rhizobial growth effect and AMF community characteristics
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