5508 £ 6 B H =~ ¥ # Vol.28,No. 6
2008 4E 6 H ACTA ECOLOGICA SINICA Jun. ,2008

MABEREE SR EE 4 A w8 EE RS

# O, IR, EAR, X &Y, EaR, N Eas
(1. FERVAXLEBEYEARTRN, FE 266109;2. F R\ KFR L, TS  266109;
3. BFERRIVAKFEERZLL, FE 266109; 4. TRV AFMHFER, TS 266109)

AE : MR (arbuscular mycorrhiza , AM) R RAEYHAEF L WIER, ) ERETHRSESRET. PFIARY,AME
-5 HRE{E 4 407 (plant growth promoting rhizobacteria ,PGPR) Z [ EAE A, LR BN Z R H BRI fE A (LR mtE 4 52 5
RMFI R R R RE R R DRSS EYB RS, MAX T I RER M BOLE BEESRABEF THERNE
Xo B, EERETARESXEMBIR. SR T AM A5 PGPR 2 [B] MY+ BB i B EC RT BEROFE LA, LR AM BB 5
PGPR BHRIBCEHE Y E SR AE K ORI HORRE . R E LR TR, B7ES S AM K5 PGPR #8 B/ RAY UL 51
77 R BT I R, A BRI R R AR BURIE .

R SRR B R EME A A0 M EAE R B R 7 A s 3R
X E S :1000-0933(2008)06-2854-07 FREIS %2 :Q143,Q948,5181 SCHREFIREG: A

Effects and mechanisms of interactions between arbuscular mycorrrhizal fungi

and plant growth promoting rhizobacteria

DAI Mei' ,WANG Hong-Xian®, YIN Yuan-Yuan’, WU Xia*, WANG Miao-Yan' ,LIU Run-Jin"*
1 Institute of Mycorrhizal Biotechnology, Qingdao Agricultural University, Qingdao 266109, China

2 Division of Science and Technology, Qingdao Agricultural University, Qingdao 266109, China

3 Division of State-owned Asset, Qingdao Agricultural University, Qingdao 266109, China

4 College of Plans Protection, Qingdao Agricultural University, Qingdao 266109, China

Acta Ecologica Sinica ,2008 ,28(6) :2854 ~ 2860.

Abstract: Arbuscular mycorrhizal ( AM) fungi inhabit in various terrestrial ecosystems and play important toles in key
ecological processes, including nutrient cycling, conservation of soil structure, and enhancement of nitrogen fixation from
rhizobia. In many of these processes, AM fungi interact with a wide variety of living organisms. Interactions, especially the
synergism between AM fungi and plant growth promoting thizobacteria ( PGPR) not only influence the absorption and
utilization of minerals by plants, occurrence and development of plant pathogens, soil physical and chemical properties, and
bioremediation , but are of importance in agricultural , forest and pasture production, and ecosystem stabilization. To acquire
more beneficial effects, a wide investigation on effective combinations of AM fungi and PGPR was carried out. The aim of
this paper was to discuss the effects and mechanisms of interactions between AM fungi and PGPR. Future study perspectives

were also given.
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MR (AM) EE R — KW EF CHILE R, FE T A ESHE D, SERBEEYE LA
AR R P E R (mycorrhiza) , M BIESE, AM BT GBI g MR R RO E AR AR YRRy , IR &F MY
St FEA KSR SR ) BB Y SR AR IR R YRR L T o e
PeAste R D A RCR S R AER T R RERR Y HEXENERE
(thizosphere ) R TE— BV R FERL YA K AR 4 5 ( plant growth promoting rhizobacteria, PGPR) B4 4, &
1155 AM KB ERET. HATEMAET PCPR MBESEL"™ ™ ), Mk —. A3 PGPR 245 H i £
7 TR YR E N — R EY A K EHURIRY R R EYPUR A s A0, i AR OV R B R A 4
o B 1978 4F Burr %78 % | &3R8 PGPR LIk | E4ME &8 20 £~ BF6 ) PGPR BA Bk
HEHIVERE, ¥ K B F FUAF B R (Bacillus ) R 5 M0 B & ( Pseudomonas ) | B AT 5 J& (Acetobacter ) | [E R IR H B
(Azospirilum) 75 J& ( Entero-bacter) . [E %55 J& ( Azotobacter) AT R B J& ( Burkholderia ) %, %S4 HE v &
i BB A MR R AR BEPREE R EYRE " T SRR E R Y
K,

H52 b, AM HFE M PGPR 7E 1R F ( mycorrhizosphere) WEIL R £ K RHY, BB T, ENZFIMHE
{RHE U IR R IEFE R, L HAE A R 3 R HEAE Y 75 4B S A A B IR An 3R g R L SRR A
KB REEBRESTHAAEER L., AMIBFFHEE AM HE5 PCPR HEXRT P, AT B
AM H 5 PGPR A/ FRRUN-5 PG BB S8 BUR AR TR, 3R] M BUAN S S5 ) R &5 1] o
1 AM HE 5 PGPR W EERSHE

F7E 1986 4F , Meyer il Linderman 5574 T AM H B Al PCPR 2 WMAREAEF™ o WG, AMMIFFRT
—RFIM SR, X BHTSLFEA, AM BB A PGPR 2 M BRM BT M RS REAREM, T AM K
B \PGPR FI&F FAHY M FPAE BRI E T X LM B RN SR, TH, RAEMEERKY AMEES
PGPR 2 IR B I &

AM EERINE 27 LR R, BEREHE T ERE NS MAEZE EFREE™ LR A s
BAETERENEEKE™ , XTHRESHLREY BV EE R T RG4S0, B B EnmE TE
2 BA X Tk AM AR E— SRR RE T H AM BB BYBIE T — R4

ST, A A — 28 AM BB BB %1 #8 4> PGPR 7EMR B B SEFH, I G. mosseae T] LA FEARTZ LR S M0 18
pseudomonas fluorescens X1612 BRRTE/NEHR Bl YA E P B8 Ko SUAR VS ™7 AM ECR T DA BB B/ 01 1)
i PGPR FBEE AR AETE ™ . X SR ATE B BETE 5 57 4 AR A A1, 7242 — et PGPR A il 4 FI A9
YA AR = BUB IR A I Ak 2 4R, 3 T SR o BRAR ¥ PGPR™ ™ e ML R AR TR

$—77H ,PGPR X HIBEHAY B A K KT RE DI EEA — R A", #iln, Duponnois Al
Plenchette!™ BF55 & BRHi bk Pseudomonas monteilii HR13 BERA B4 HE A 7 P B W A oM BEAR A P9 A2 B AR KO (2
Y, Mamatha 2" %5 T —FHAERS 4R AM HBK P BI#RK P9 Bacillus coagulans bk, SEHEN i Y0 &
TE PGPR 2889, Bacillus thuringiensis(B. t. )X T WFp AM EHE (6. mosseae F1 Glomus intraradices ) 18 4l
RN ETH , BRIEBEKF T B. t. BRAHE R EME X PR AM ERERMIRANEZ KT, R AM 52
B A EREVER ™ . WANA % B Paembacillus validus BIWi-~ 18 #k (DSM ID617 F1 ID618) {23k G. intraradices
Sy167 MK FMAFIER . Garbaye 5 ¥k 42 i “ B #R B 4118 ( mycorrhization helper bacteria) ” FHE 2,
MEARAEREESHEYRALNEROARE, XT AM REMAFHEMAREO/ERNS B ies 108
. B RRE S BT BE = AR B Wi CO, B H A% K Wit fom) AM BB RSBk il
FHEDY B/ MESHABRAL T HERARSSWRA TR R EEE LIRS REE X,
AR PGPR 3 AM HEEAMHMEA" . WHERAMT Bacillus sp. [ G. mosseae XTAR R
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HRY"" , Xavier fl Germida %3738 TEBRKMET Glomus clarum 5 HH0T P A4 40 B AR B4 41 89"
PGPR %t AM E & HiH/EF AT 8855 AM EE M PGPR 2 M E A A X R A X, W SHRE =R NEL
AT Y E MR R A K.

— SRS A PGPR Fl AM HL B 2 IA] i A ELAE F R B kT R AR . SIS AM KR
FREMEAEFR R, Bianciotto ™ R, AIMER LB T HAEK AM ERBTHHELZ LA REE
MBRAMERE, EACERERAEMEARTR, T H— DN E R E AM EW W2 E YR,
Artursson %8 i FH VR il & IR B % % 3K 158 ( bromodeoxyuridine immunocapture ) £ R F1 ¢ 8 9% Y 5 5 ( green
fluorescent protein, GFP) #RicF AR T 5 FPAHETE AM E B Glomus claroideum 415 H TGS HE 4
RIREERED , RRAEEKRAERREBERESEZ FHRERNFEBRAZRY , BWEiTHENH &
PGPR ZE R KRB WIBRT , ERN R TR EAESEER . s, AM EE 5 PGPR 2 RR TR %
He— B M AR, — SR R L TR 5 R HRE . Artursson™ S5f0 IR0 B HABBTFE 21,
HEZRATAREMNL, S KARAEERS S5 AM AR RKEBEER, KBS gHERN TS AM E§#™
A= IRV T B 40 B8 R B R 5 == IR PR 4 B AT v-2R A B8 (r-proteobacteria) ,

2 PGPR 5 AM EEEHEEWE FNE KA

AM EH 5 PGPR SRR YR REA KBS T H AW BHRCR, REM—RIL T3
BRI IHEK(Zea mays L. ) 6. mosseae MEREFFEEITH Pals AR B 5 AR H ERE YR H
R BERRAB SR EETRER SRR, BFRE 00 T HKk R E A B T30, 4 5178 L35/
DIEAM T HATRER , FERFPE F SRR EBRAE Bacillus megaterium JF4L =M EEAK RBFE 77 RICH %
MK, T AR G, mosseae M B {2 HELL =B AR K AT BRI RS ; T AM L1 -5 B 40 T DU A X 40
EMEMAKMBEEFRNBE RN B B UMERN , XD ER M TR ARE . X—FEHEHERER
KT MBS MNAER ;s 7 — W PR Y RIS IS E R .

I 90240 B T AR AL o R A R, 36 LB s AM ELE R iR 2R, AM B S
ERE, LHES A BRABEZ M EAER K BEEMR. B, Glomus fasculatum 55 B BIRHE Azospirillum
brasilense XUH:FP T LAWAR 1+ & 0 WX B AR THRERERE e , AM. EL78 5 I U P DU R X 5 78 B 18 ( Medlicago
sativa L. ) B RS HBAREER" . BRKTFHIES AM EERERZER BEERERE
£, AM AR HEP R HELFMETE MY EKANERREBED —EREEHR. RE AM
ELTA AR HE E E RN — M B & EA YR E R RUR AN, BEZMRFERN T ERBHRE P X
M B4 AVRTEER RS AM BRI E  H iS4, TR/ LT A M. #I10, Glomus hoi
BRI 3 IR A ML (IR RIS M) B9, IR YR R AR IR o SR T, AM B HE A DR P B
BB PR AL AR B 24 Bt PGPR JF3E— 2B RIS T B 20 P i) [N R BB ) 78 B LA X A1

AR S BBARN T3, ol B8 BRCE & B A DLBROR VA e XV MR BRIR 2L, 3 1A B &
B, —SeRRsTiEse TS BRI A AM BRI R RS, Blin, 7SR AM EE MBI E RS
H, PSR TR R SR BRI B, T R AR RS I VA B e AR AR & . HeFp AM EE AN AL, 5 RFFTI
BERP X R LG, B R AR Y B S AR D A BHR R 2N B, SR YA B A e, 7
7P B EM B & L AM BB AV BN B W AR A9 HeiS v (PP P) (RTFSH 5, Ui =& th IR R
AR ARSI BRIE ™ 250 AM EE M PGPR Wb F/EFTE@RANMER FAS B R IEEE LR
HIEM
3 PGPR 5 AM KB E##5% FE ¥ B3R

WEHRR,AM HEREGHIUREY  BEFENFREY . EVEYEREAMEYHNEERRZ
—,PGPR RAAMHRIREY (e dEHE AR EIEY ™ BIER . EEENEF L PGPR fBiE MY ™ E R
Gepith, N R B AESUREEN ™ @, RIEW ,PCPR 5 AM EEA SKREYE LAY SER
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£ HEPURRY) B SR RGNS TR R R IEER Y . B, i3 i 4R A 2554k 97 PGPR
ROFPISTISCE, TSR A DR ™ s Bl , XUERP Bacillus subtilis M3 1 G. mosseae BEG29 B 2 MKk 25 %5
I R RR B TR 3 AR AR B &% R B ( Hytophthora cactorum) 5 T4 . W I, #R AM EH 5 PGPR
RABANREHS, N THE—SFREXM - TRETE SEHENETEEXN . ABVEREEA
5 AM B 5 PGPR WEMAHRIENFMMEYIRENF M, YaiREEETBHEXHR, TERE —E
R,

4 PGPR 5 AM EEtrREEE LEAIBA

HIA R TR B — N EEEARTY o 1B 2 BRI AR FE ek 4 1 I A o 33 R B AT A
R EABRATIR™ 7, BTSRRI E 2 E AM B T 44 SR — A T R E B B B Ak
b, R E P RANE LB E AR IR =AM E T AM BEX—EH. XFRN AT LA B
HRIET R 22 /5, Bz 4h, AM ELEE T B A —Fh g K IE R - 3RS £ (glomalin) , B IS 5 15
B Rk R E ™ .

RIS R I — AN AT B AR B R R R B R 5 e HIRARUR AR . X4 —F mRek B E T
PTG R BT B, B — AR TEREEEG R E P RS IR, R KA B R o™,
[E A, AM BT Re X i R A K = AR B UR AR R, Bl in 3| IE BUM E £ WM R B B E B K M4
BEEE , VR AR YRS T RPN RE SIS, MBS FREEE R E, HREE SHER
BATERE , B EmAREE "), 1.3 Brevibacillus sp. F G. mosseae SEEFHTT AR L 1 EH =0t
EEKPESE, BRIk AEY R B B B ARM AM EENE M Ee kY, a8
R TES TR AR WA RMLEE . HIN, Vivas G748 F 4515 G 3 2 5 3 8 ZF AT 5 B i — 1>
Btk A, ZREMREZ LB RFEEW LR E R —, 7T AR L =0t ( Trifolium pratense) A4 N F1 P
PR BT B B AR R AR B B R, 2 T b K I B, B Ak A BB SR T4tk , S s
B 5 AM EESGERER TERY TSR . XFSBRT AM EE 5 PGPR AYBE B LA ENE X
B,

g LR, E TR B —E M EE A4, #1758 — R A Rl T A K AR DL & 48808 i A
HHEM., AM EE5 PGPR ] U RV A 3 BA + 4 B B AR BRI AN, BAI7ERE &4
RAGHEE AE S/ AMSREEYHERKEER, FRA2IK L BN F ARG FIH 5, 45K
S|BGE SE A 2 R A YEE S 06 KRR R ENAEYEES TS R RE, R E
ERERRG  BETELHFRFEER L,

5 RE

HEYERE RS FS REASEGRFES DR AT s, ARMEYREERE
AR AR, XEIfEAEMN . SEMAEHE M EAEMES M, K XHE T & B BT
( mycorrhizospheric effects) '), 1F & i FE#R BIRUN ARIE TR TR E0 BRI A4 88 . BRI
BB K TFAL ) B — A= R3O, T X B 25 A 2 RIZEThRE L RS REN G, NYEENE AM EE
5 PGPR ZRIMYMERA —EML—, 1 H AM EEEREIMER R EE X IMEM, a4 ETESHT
BUT T QRERAN R —EEDZMB T . —EMIHY - AM H1§ 5 PGPR A B AE BN , I e =3
HAEHEFF, v EE B BN &Y HEBA S EEEM;Q ESFKELBEAME AM EFE 5 PGPR BiFE
YEFRR 3 F LI, B BA O VR AR 925G, e A e B T R PE R 4 A 1R LR AR B A BUA O v s OB R
BEHEARESEZ MG ARFLEYE AM EE 5 PGPR T L TE SEWHIF R 575, 17 R G
T~ FILATL, HEE 4+ F TR EFHBR RN A, 7T AN F/KFE L8R AM EHi 5 PGPR M EAERK
BLfl, B0 B BNEZENE AM B G. intraradices FER TS, X SRETE L X F AM HE5 PGPR 2 [A]
YEL—0E B, AN Reg R0l A 7= i i Al & 14
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