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=T REMENAM BF N KERFEHSHBIRZIE

Vov— N \ T =
REER £ B ¥ fF ok RXm I K
(RIETLI AR A Bl 22 22 58, G /R 150080)
OE R R R R R G M A T AR CAMD) TR0 A AR B G R R R LR

SLRATFERT G, B[R] 5K il ik 43 550 5 in AR ) Bk %€ 8 ( Glomus intraradices, G1) H1BE V4 3R %€ % ( Glomus mosseae,
GM) Pl AM B3, LAt Ak JIE Ab BE (F) FOA it i AM B 500 K Ak IE &b B8 ( CK) 4 S o B8, R F A2 48 5 3402 7
AW FB PR R GARPR R T M) AR RN AM LI 2 AR, 45K A GL.GM A B ) K 5 R 17
Y B A5 = iR F 78. 3% 1 86. 6% ;GI .GM F b 3 1% K 7 AR B - 398 v T 35 5% 40 B4 L B A ANk 4 TR — K IR 1) 4
5 CK A FAH L B34 (p <0.05) . B KRG L5 F WM PR + 4 b AM B & 17, L 3K 45 Acaulospora Jg ¥
# 3 B, Glomus J& B 7 Ff, 78 T % 8K, G. intraradices Fl G. mosseae 35 J9 %% [ A BRAG AL S A BE . XK EL
S5 IR R AARBR + 5 PCR-DGGE &1 1% 4517 (19 3= B K A0 #4457 40 0, 45 SRR WIAR PR L3 i) AM B T4
RO B TAR R P AM BB 09 BB ACE, GL AR B () K TARPR - e AM H B F B (H IR K, GM b3 K 5
MRZ R AM LT F B (B e R, F AR B A AR R R 38 v B AM EL B (0 5508 e /b s m AML T 30 4 B R AR R R
AR B A 3 v () PR 3 T 43 31 A A0 TR o i P AML LT

K5 iR
HESES Q89

ARALR B X EAUA Y = KRR S 2
— H A EAT L BTIE IR 5T R A DL K A P
AR S T [ A R A ORE R (R
A T o B B RN R 2 A B X
DX e FH R B A R H 28 R
Yo M A 25 A& g b Al H ORI AR O T BR R B
R AR TR Gy B AL AR R | R ke M R T4
RE 7 LA S - HE R S A 7 b o s 32 S A, AR A
TR RGN RE A O R DR 1) 8 v
FHAE WYL & - A8 5 A4 p 8 4 DA A 72 0 1
&Y K B AR (Arbuscular mycorrhiza,
AM) HR 2 L Tz o0 A 1 — SR, TR 22
TR BE AR A B 1 S AH W) 2H 240 L P, e AR AR J 2 A
L PR 7 A R DA R TR S L H T
PLAM EC A 32 2R W i AM B 550 BIF a5 0
gl T — 82z 3 1 Ry B G o

AM H B 5 4 R 250w SR R IP 8 E

AM BT 5 SR A WD TS 5 TRAR R 2 3 5 A8 P B JEE R WL 9K 5 R 2
MR A

Ak, B, CaRHIFIRIE R AM K 8 i
200 Fi, 7 A FIR A B AE Y R AM f 3
m . B DY R X AM R AR A
P MR MR, A AR ) A v A R R AR
M EEAEEMGES BT EHIEN
AR R IF R T 7 R A I ER5 oh it i AM. R )
XF R AR R AL A BE ST, UESE T AM B A R B
A AU i S T L AR g 4k S LK -
AM FLR - Y 2 B R WE S VDA L, R AL 52
8 S Al A R U A 3 R R SR B M AT SR A Al
[EINCRE I & N R i R i
PCR-ZE o6 2 B8 J5E FL Kk 7 3 o R T2 AR AR AR s
Herp ANREALET IR AM BB RESS K 0 AT, B (R
7R AR I AM. B TR X AR ) AR B R A5 A R
S AM B4 A I B A A ORE , WF ST 4 SR X
Pl n] R R SR R BRI AT — E B B

w E R HARBAIA T FIH (31270535) JEIRILA H AR 3 4 & S0 H (ZD201206) B IBVLA At FE R 2= 2L &30 H (1C201306)

AR VLI 8 J2 RN A SRR 5 H (Hdd2010 - 12) B8 1)

+ B IN/E#H , E-mail ; changwei@ hlju. edu. cn
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1 MRSk

1.1 Rges Rl

HER R G A e E =S BT A Rl B
pift . i AM B ) b AR Y Bk 4 5 ( Glomus
intraradices, GI) Fl1EE T ERPEHE (G. mosseae, GM) ,
I AM AT S 24 1630 420 g7 (B
T VTR A A fiw 2 Be il 25 ) o Al A0 I8 oy B R — e,
kB BIILA LR F B
1.2 HERKEEITS5ERE

TR b A PR e VA8 WA IR VR T R 22 KR RV K
SRR . 6 H A RTEEEY o E oK. 38 pH
6.8, AHLF i 12.9 g kg™ AH 9. 18 g kg ' &
(P,0,) 6.25 g kg ' 4B 15.42 g kg™ ' A
196.3 mg kg '\ A4 %L B 124.2 mg kg™ &k AP
131.8 mg kg ™' I HN 4 ANALFE: (1) GM, Hjit
JiT GM R ) (2 225 kg hm ™ * H &) 5 (2) GI, Bt i
GI B 7] (4% 225 kg hm ~* F &) 5 (3) F, 1 & it fin
R 4% (#2225 kg hm ™ * F &) 5 (4) CK, At il AM
B S ACREAL B, A AR BRE A 3 AR 4 12 A4
INK LA /NX 15 mox2 m, BENLHED] . B
o AR 5 O AP AE K S AR
1.3 iEHRNE
13,1 EARE G0 0 E K Fl KOH Jiii f,-fiR
Vb ar e ta gy o R R T 2R
45 S BEHL LI 50 ~ 100 S5 B, R )5 #4735 B
et W R AW AR IR T RO R R YR,
AR YR = (AM L 1= % 09 AR B 250/ 46 T AR BB
) x100% .
1.3.2 R85 SR P A 48 op nT 8% % 0 W v R
4 MR WNEEARE R, AR
SRR I LW ERAEK 1 55
FRIE o 43 PR BURE A b B A B - RE 10 £ H R
VR R BT IR AT AR s, A bR
3o
1.3.3 KELIIARPR £ HE AM H 1 17 % B 1)
T 7 05 HOA [ 4 B8 K AR B+ 88, R R
7 AT R 0 T A B AR PR M R AM B TR 41
T IS T IR TS 10 g LT b i A
TS PRI AT R A S e R R T
AR/ B, A RESS Y 3% F6 TR 22 B RRAE LA A 45
B R ) PR S 45, 2 R Schenck I Perez' ") i
“VA BB EE % E F M7 L& INVAM K (http://

invam. caf. wvu. edu) | i %% & F, IF 2 5 ¥ JL4F
R R G IC sk Rl LA K ] P A0 B JE A R R AE BT
¥l 2 18 Morton £l Redecker (el R ARG k1T AM
LR AR SE A
1.3.4 PCR-DGGE J5 73 Hr K G AR & M AR Br +
AM BT S5 K AE RS ZR 5 A A4 4 R
JH 0% J2 Ay DR A PR i 44 i) 8, AR B b S P A
ORI A 2 1 3 KR PR 21 48 BUAR) & (E. Z. N AL Soil
DNA Kit) , 4% B U8 B 8 4

KO R SGHPR -5 d AM E H Nested-PCR
P YRR PCR 51928 AM 1 (9 47 55 P 38 H 5
Py aE =4 PCR 8 Ok AR R AR bR
+HEAM B R A B, PCR YIS Wansk 1 fr
/LB — I PCR 7 14 R HI ECTH 18S rDNA J8 H 519
X} GeoA2 Fl Geoll ;25 YRk PCR ¥ 3% AM H. 14
Fe MG % NS31-GC I AMI; 45 =¥k PCR ¥ 1%
K JH 18S rDNA NS31-Glol X i H 51 ¥ %f NS31-GC
1 Glol o BUAR[A]I 46 4b P /%) 2% — ¥k PCR ¥ 34 ;=4
55wl ZEAT 1% 35 i Bl 6 1 FB VK 4G T Nested-PCR
PIGEE R

#1 PCR 1834
Table 1  Primers for PCR amplification

514 Primer W 3£ 7 41| Sequences

GeoA2 5"-CCAGTAGTCATATGCTTGTCTC-3’

Geol 1 5'-ACCTTGTTACGACTTTTACTTCC-3’
AMI 5'-GTTTCCCGTAAGGCGCCGAA-3’

NS31-GC 5"-TTGGAGGGCAAGTCTGGTGCC-3’

Glol 5"-GCCTGCTTTAAACACTCTA-3’

7 :NS31-GC ) 55 5'-CGCCCGGGGLGCGCCCCGGGCGGGGCEG-
GGGGCACGGGGG-3')F %] Note: the 5’ end of NS31-GC is 5'-CGC-
CCGGGGLGLGLCCLGGGCGGGGCGGGGGCACGGGGG-3!

DGGE S5 Ak 7 i 2 BRSCHR [ 18 ], vl Ik A6
TS O [19] . DGGE %7 iy Il i 77 K
BrZ BOCHR[20]

1.4 #E\EHH

DGGE %45 % F| Gel-Pro Analyzer 4. 5 3% {4} 347
O3 5 Al U 56 B 4 SR ) SPSS 13,0 SRt 44 AT
b B Kz Duncun BRI 2R J7 22 9017

2 4 R

2.1 AXEFERERENTL
%t GI.GM .F F1 CK 4K T 70 I B 8 L 40 4
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) T A6 03 R 45 3 09 4 ) JBURE DU TR AR AR G R
FE 1 R, BE R T ALK AL,
Fit AM ECBA H BB AR 4 b 5 K 0 A AR 38 A 1 OF
HAR e 2R i 25 7 A< 1sF [0] 9 396 i 52 0 3% 947 184 K 1)
B, ORI 56 b BRI E K R 2 8 1 I T AR AR e R
K E (Gl ALK 78.3% ,GM 4b 3 86.6% )
MR EHAE K WRE , GM 4 B 1 B4 AR 12 e R 1y
BT GLALEE, W] GM 5 R G ML AE LR TR,
HRZR AT LK A B 22 e 4 . [R i, F AR BEAT CK
SRR GRS AR K BRI B T AM E
ARG, 76 K L 45 38 W e AR e R o ik B 15. 3%
F16.0% ,F 0+ AM FLE L RE S5 K B8 WA R
A A CK AbFEWE 25 F F AL 31, 0] fig J5E P2 it AR %of
AM ELTH MR YA — 2 Ve (RS CK A L 2%
FARE(p>0.05),

1007 _o_ck —m—ar
90 |
80 f
70
60
50
40
30

20
10 [
0 L 1 L

I I il v

KREAEKH
Growth stages of soybean

—4&—GM —®—F

B
Colonization percentage (%)

e T I I, A0 I, JF 4630 5 IV, 8598305 GIL it hn AR Py ek 28
% (G. intraradices,GI) {b 3 ; GM, Jiti I & VG BR #E 55 ( G mosseae, GM)
S ERF 5t AR T AR EE 5 CKLORTE AN AM 3 700 B AL IEAL B . T 1A Note:
I , Seedling stage; II , Branching stage; I, Flowering stage; IV, Pod-
setting stage; GI, Inoculation with G. iniraradices; GM, Inoculation with
G. mosseae; F, Fertilization; CK, No inoculation and no fertilization. The

same below

FL O [ A BT R B AR R e R AR AL

Fig. 1 ~ Mycorrhizal colonization rate of soybean root relative to treatment
2.2 AEABLENKERELEVERBED
HENZD

2R BRI LT R 2 T O o b B B 26
o M2 BB AT LA Y, R AR PR b B
(0 R e /0, A e 0 0 e 22, il AR IE 5 - AM
BRI 70 249 A £ vy P AR B T R R R R
Forp F A BT 4 8 F A 2 BR1 R 4R B R ) i K T
GM Ab P %k 4 88 v EC TR Y 2 WA B . i AML R 5

AES o b S b = T A B, T RE R TR AR
PR 1R e R R AR 2R i 3 A AR RE 23 6 S A ) B fie
A A SRR P Bl A Wy 09 2R R BB i it in Ak E BE
f v b SEAR PR A Wy ) KR, AT AR R i T A i
KGR Z JH A 0 38 00 18 00, e dE PR AR &% 2
Ko, BT AR 3 T AR PR R A 0 B BB

®2 FAREKKELEBRERFEIEFMENHE
Table 2 Population of microbes in soybean rhizospheric

soil relative to treatment

T HH A

b ¥

Bacteria Fungi Actinomycetes
Treatment
(10° cfu g 'soil) (10% cfu g 'soil) (10* cfu g 'soil)

CK 37.7+1.8b 12.0 £1.2b 32.0+1.2¢
Gl 48.7 1. 5ab 19.0 +1.2a 41.0+1.2b
GM 50.0 £3.2a 22.3 +2.0a 44.0 0. 6ab
F 56.0 +£2.9a 19.3 +0.9a 46.3 1. 5a

TE R RBUE R M8 = iR (n =3) o FFIARRI/NG F 1
FARBUEZE R % (p <0.05) Note: The values in the table are means
+ SE (n =3). Different lowercase letters in the same column indicate
significant difference between treatments in population of soil microbes

(p<0.05)

2.3 KERBRLERAM EEHNESFERE
TER SR PR - 5 rp I3 B 3145 3 Fh oAl e % R
(Acaulospora) F1 7 FhER 32 %5 )& ( Glomus ) ) AM B[
(% 3), Hroa 550N B) GM F1 GI M Fh Bk 4
BEEE B TIES WA 2, 78R E 45 WM BR 1
Herp AM B A 7 % BRI, w] BE I AR LR R
B AM EL B R B, B0 58 T Bl R L
W22 07 AR AE T 3P A OG0 R[] b 2R
TARBR LHE AM HE AT S IR S
Glomus sp. 1 1 Glomus sp. 2 W fgJ& T3 p a0+
FEAM HEER, LIEP AT A L G intraradices
Fl G. mosseae E.IH , (HAESMIETGE I GM | GI B 71 (1) 1%
M F,G. intraradices F1 G. mosseae .41} BE B N &
FI A B Y 32 A R o5 A B AR S AL
2.4 AEAKLERERARRRLER AM E
EH 18S rDNA £EES5 &R

2.4.1 R FR N AR BR 5 5 N 4 A $2 BOSOR

RTAR FR GEE DR Y 32 IR 0 o A 4 B DY 41
PR &, 20t 1% 0 3505 B i R Tk 1 4
R, )25 B — TE Ml W AR AR, U
Wl DNA 42 R ROR B i o B 3a i il DU i
CK . GI Fl GM 3x 3 />3 56 &b B 1) X TR A& L PR 2H K
T 15 000 bp, ifif F &b Bt K GAR 35 K 20 0 /N T /i

http ; //pedologica. issas. ac. cn
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3AAREE,R/NZY g 15 000 bpo T 4 AN IKE AR B R SR UA b B A R R AT S I 4 PCR 3
REARPr IR A BRI 15 000 bp  #, =3 PCR §7 945 , 28 1% (9 Bl it v A 0 75 21
ety W 3b, R ZR 5 MR R R DNA J BR/N I 4
2.4.2 REMARLMRER LGN A R PCR Y H44E iR,

£33 TRRELBEXSEZEHRETIEAMAERT

Table 3  Density of AM fungal spores in soybean rhizospheric soil at the pod-setting stage relative to treatment

fib 3 il 5 Y E R 16 &1 4 5
Treatment Spore density ( pieces 10 g~ ' soil) Identification Sporephoto No.
15 Glomus sp. 1 1
23 Glomus sp. 2 2
CK
5 G. versiforme 6
2 Acaulosporsp. 1 10
106 G. intraradices 5
8 G. etunicatum 4
GI 5 Glomus sp. 1 1
11 Glomus sp. 2 2
2 A. spinosa 7
88 G. mosseae 3
11 Glomus sp. 1 1
GM
9 Glomus sp. 2 2
1 A. rehmii 9
18 Glomus sp. 2 2
F 3 G. versiforme 6
2 Glomus caledonium 8

2 AT b R T2 25 SE AR B - 3 b A TR 7S

Fig. 2 Morphology of spores in soybean rhizospheric soil at the pod-setting stage of soybean relative to treatment

2.4.3 DGGE [&] ¥ 4 i 2 2 43 b DGGE & it Gel-Pro Analyzer 4. 5 %4 %t DGGE [ 1% 4%k iif v
ik 2t F B R i — XN W A SR, ROk & AR 4 K SR R A9 DGGE 457 19 3 1 E ik
THAS [R] 6 b B K B PN T AT 4% i BU00R B,  O R k 75381, GM Kb BE R AR R LA AM B 3 B {8 i
TR A RV UL AR o R e KRG A GILCK Fl F Ab 38 (WLE 5a) , i H] 4

http : //pedologica. issas. ac. cn
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52 %

15 000 bp

10 000 bp

o
p

7500 by 5000 bp
5000 bp

2500 bp
2500 bp

1 000 bp 1 000 bp

7 :M,DL15 000 DNA Marker;1,%f B8 ;2 Jia i AR N BRPEFF ( G. intraradices, G1) ;3 ,Jifi il BE PG BR 4& B ( G. mosseae, GM) ;4 ,Jifi
AL B 4 38, R [A]  Note; M, DL15 000 DNA Marker; 1, CK; 2, Inoculation with G. intraradices ( GI); 3, Inoculation

with G. mosseae (GM) ; 4, Fertilization. The same below
K3 OR[ER A PR TR R (a) Mo R 48 (b) B K 4

Fig. 3 Genome of the soybean root system (a) and rhizospheric soil (b) relative to treatment

1 2 3 4 M M 1 2 3 4
a b
2000 bp
2000 bp
1 000 bp
500 bp
270 bp 250 bp
250 b
100 bp p 270 bp
100 bp
K4 REMRER (a) FIRER L (b) 55 =K PCR 2521
Fig. 4  The third round of PCR of the soybean root system (a) and rhizospheric soil (b)
a
80 80 r
70 70
s 60 60
E E
s 50T S50
oo m g
o240 1 B S 40 F
# 2 # 2
é 301 _5 301
20 20
10 10
0 ) 0 1 1
CK GM GI F GM GI F
KbBE Treatment KbBH Treatment

E5 KEMR(a) AR+ (b) DGGE ¥kl £ JF (A
Fig. 5 Lane abundance of soybean root system DGGE (a) and rhizospheric soil DGGE (b)
http ; //pedologica. issas. ac. cn
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AN A B R, GM AR AR e R AR R 1AM BB
AR R 2 5 L R R o X AN [l 3l 46 Ak B ) R T2 AR
Pr L3P By DGGE 471 1 4= BZ (H 47 70 #r , G 4b 7
A R AR P - M 2 i B R, HEk O GML CK Fil F
AbPECULIE Sb) , UL W] GT Ak BEAY £ 5 R B ) AM K
B e 2,0 F AR BEAY e S AM R
Hid.

2.4.4 DEEG Z%if 1 ol Wi (i 77 K o3 #r i i
Gel-Pro Analyzer 4. 5 H{F 70 At R G AR & S5 AR B £ 1
) DEEG &3 , 0 BT 445 19 14 503 400 (IR & b

R1 ~R6 it 6 5%, #lPr L rh S1 ~ S8 it 8 4%)
BEAT IO, Inl Wi s B8 R i 35 =Yk PCR 97 3% 9 5
Yo AT 9 4%, PCR (7 W) 1 1% B i W 058 5 P 3K A6z
W SRR W) ) DNA Jr BER/h5 DGGE
ERERE L R /N — B, B AR BT, BB Il Rl
i X P IO 14 25 0 35 255 B uf 1oz 9 FH 1 e B
PR R 2 i AR AR ) R A BR A W BEAT I
e 45 B AE NCBI Hr 347 BLASTn 4347, 5 GenBank
W A AT X, AR AR 45 5 B TR R AR R
4.

&4 DGGE £7%F % ) BLASTn £ 8
Table 4 BLASTn of the DGGE band sequences

- J?’?ﬁ'l [ i NC@??MEJ?*EI*EM%W(&%%) E i -
Band No. Sequence The strains which have the highest identity from Evalue Mas identity
size (bp) NCBI ( Accession)

R1 236 Uncultured Glomus( AM946878) 9e-114 99 %
R2 230 Uncultured Glomus( HQ263061 ) 9e-104 97 %
R3 236 Glomus mosseae( JN715800) 2e-115 99%
R4 232 Glomus mosseae( FR751303) le-111 98 %
RS 233 Glomus intraradices( FR717169) 4e-112 99 %
R6 231 Uncultured Glomus( FM875902) 2e-110 98 %
S1 236 Uncultured Glomus( JN559818) le-117 99 %
S2 236 Uncultured Glomus (JGQ336519) 2e-115 99%
S3 236 Glomus mosseae( JN715800) 2e-115 99%
S4 231 Uncultured Glomus( EF177559) 7e-105 97 %
S5 230 Glomus viscosum ( AJ505812) 4e-107 97 %
S6 239 Uncultured Glomus( HQ424229) Se-111 98%
S7 233 Glomus intraradices( FR717169) 4e-112 98 %
S8 233 Uncultured Glomus( FR821567) Se-111 98 %

T BER I X 14 FERSLH ST A AM
FL DA ELAT B I AR AU, b R3 RN S3 i AR & i 1
RESEEVGER %% (G, mosseae ) 47 B W AH L VE , AH
RIPEIXE] 99% , RS FiI ST AR A 447 5 4R N Bk 42
B (G. intraradices) FLAT B w85 (1) 1 FH UM, AH DL 1K
£ 98% 1 iX P AP AM LB 43 51 kg A3 56 A1 5 it o
(1 AM B 71, D6 B A 3 56 A1 5t o i) 7 B AML B
5EFM AM B AH U E R TR R SRR - 3y
HA M # M, R1,R2 ,R6 ,S1 .52 .54 56,58 iX 8 %
FWIrRENEYE T RA AM H§, 5 Uncul-
tured Glomus HA /&5 JE AL ME . S5 A8 2 1) 1
HRVEERETE (G viscosum ) ELA 1w FE A AR M, A
RIHEIR ) 97 % o 3t LA E458 nl A, KGR &R AR

PrbiErhmg 14 2 A FFYE THRESRE (L
SN U N P AR AM ELE) , i GM AT GL AR BR Y
RITARFR SR P 4 8 v i 00 3 311 23 591 o S U5 it
TE PR AM HH

AR I % FH P A AM & 7 (G intraradices F
Glomus mosseae) 15 2 + A H jfi iz 56 , 76 K 5. 45 32
91075 TR AR A G AR B m IR B 78, 3% 1 86. 6% , 1t
PEHIAY 2 Bl AM 50 2 5 R T R Ay AR 5
RLEGERGEEALED IR -5, SR P S
CK AbPAY R G ABA AM B R G (E A2 gL RARAE, X

http ; //pedologica. issas. ac. cn
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NY

E2

i 52 %

HES - AM HEE ARG S DA R (£ 3) .

R0 TP i AM R 7R A B 4 DR 2 AR B 3 vhoaT
B % B 40 B L ECTR ORI IR T B B E W R R T CK
AR TR F AR A S R = RO W R O R Y
AR B i, O EL AN T AR Y BCR Z A T
I AM BRI AR B, AM B 1A
MR B3 25 W 2 B P O AE Y 45 R 5 & R
W (B 5T 4 AR — B

AM EC G2 H AR R G2 0 A B U )
FME, T ANBEN T Al g%, i 20 1 X H AT
MR . IL4FE &, PCR-DGGE £ AR AE AM H I 2 K
PERY BT 58 T i 2245 B 7 B AT i Fh
THERAEA T — R, ABFSE R DGGE %5
RF WA R AR LAY AM B RO 2
TRERATH AM H w0 = 80wE, R RE
HRZR BB 4 38 v 2 B A4 0 34 T 1y A 6 A TR
BN AM ECT , 2% W1 56 20 U5t 0 A 7 A AML T
FUHCR I £ b 135 AM H i HA L34k, 5F HoAE
RGP HA I HE A, 45 R IE92 T | )AL
I AM B AT AT O WA A IRHE I AM LR S
1AM HEZ 5T o R 4R AL T BB

4 45

FH [a] it AR N BR #E 55 ( Glomus intraradices , GI) il
EE VO BR 42 25 ( Glomus mosseae, GM) i Fh AM T 77 2 g
HIR AR R RS A R R TR AR R G R )
CK AbFRAY 4.9 A5 H 5. 4 £ Tt hm AM B 55 K i fn 4k
HE 2T RE W 25 4 v R S AR B - 48 v mT 8% 3 A 40 TR L LR
PR = KA A W) S et o R P 5 A0 T
BT R SLA R bR g AM HE 4B 7, 3t
Petq Acaulospora J& E. 1 3 Flt, Glomus J& E. B 7 F (3
HALHE SN EE N Y 2 Fl Glomus J& BT ) (H I+ % &
IARA , SN i (8 2 B Glomus J& BL B B A AR B+
Herh EE A AM B 26 HF, R M PCR-DGGE J7 % %}
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IMPACT OF INOCULATION WITH AM FUNGI ON MICROBIAL COMMUNITY
STRUCTURE IN SOYBEAN RHIZOSPHERE IN FARMLAND OF BLACK SOIL

Song Fuqiang Cheng Jiao Chang Wei’ Meng Jianxia Zhao Tianqi Wang Chen
(School of Life Science, Heilongjiang University, Harbin 150080, China)

Abstract To explore impact of inoculation with arbuscular mycorrhizal ( AM) fungi on microbial community struc-
ture in soybean rhizosphere, a field experiment was carried out using soybean as object of the study. Two different strains
of AM fungi, Glomus intraradices ( G1) and Glomus mosseae (GM) , were inoculated into the experiment field with soy-
bean seeds in Treatments GI and GM, respectively, and not in Treatments F (fertilized only) and CK ( neither fertilized
nor inoculated ) as control for comparison. Traditional and modern molecular biological approaches were employed to inves-
tigate microbial community structure in the rhizospherel and AM fungi diversity in the root system of the soybean. Results
show that both the two strains of AM fungi could colonize soybean roots, forming mycorrhizal symbionts in the field, with
colonization rate reaching 78. 3% and 86. 6% in Treatments Gl and GM, respectively, and 15.3% and 16.0% in Treat-
ments I and CK, respectively, which indicates that indigenous AM fungi can also form mycorrhizal symbionts in the field,
but their colonization rates were much lower. Analysis using the dilution-plate method of community structure of culturable
microbes in the soybean rhizosphere revealed that Treatments GI, GM and F all significantly elevated the abundance of the
three soil microbiota: bacteria, fungi and actinomyces, as compared with CK (p <0.05). The effect was the highest on
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bacteria and actinomyces in Treatment F and on fungi in Treatment GM. Besides, the wet sieve decantation and sucrose
centrifugation method was used to isolate AM fungal spores from the rhizospheric soil samples collected at the pod-setting
stage of soybean. As a result, 3 species in Acaulospora genus and 7 in Glomus genus were obtained, with G. intraradices
and G. mosseae being the dominant species, separately, in the genera and they were all quite low in spere density. After-
wards, PCR-DGGE was carried out, to explore band abundance and sequence dominant bands of the PCR-DGGE profiles
in the root system and rhizospheric soil of soybean at the pod-setting stage. Molecular detection shows that the population
of AM fungi was remarkably higher in the soybean rhizospheric soil than in the soybean root system, and the abundance of
AM fungi was the highest in the soybean root system of Treatment GM, while the population of AM fungi in soil was the
lowest in Treatment F. In Treatments Gl and GM, the dominant fungus species in both soybean root system and rhizos-
pheric soil were the inoculated exogenous AM fungi, which demonstrates the effectiveness and feasibility of application of
AM inoculants. The findings of this study has supplied some basic data for promotion of the application of AM fungi inocu-
lant in the field.

Key words AM fungi; Microbial community; Mycorrhizal colonization rate; DGGE; Abundance
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