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Abstract: Arbuscular mycorrhizal fungi (AMF) are a class of symbiotic endophytic fungi that widely colonize plant roots and play
important roles in the growth and development. In this manuscript, the roles of AMF in enhancing the host plant resistance to pathogenic
stress were summarized and analyzed, of which the plant diseases were mainly caused by bacteria, fungi, nematodes and other
pathogenic microorganisms. The results showed that the inhibitory effect of AMF on different pathogenic microorganisms had obvious
specificity, and was affected by plant species, AMF diversity and colonization density. AMF-mediated resistant mechanisms were mainly
summarized as the activation of systemic resistance mediated by plant hormones (e.g., jasmonic acid and salicylic acid), the expression
regulation of transcription factors (ERF), the improvement of nutrient absorption ability, the optimization of plant root structure, the
competition for pathogen ecological sites, and the regulation of beneficial root exudates. In addition, plant symbiotic actinomycetes
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(PSAs), dark septate endophytes (DSE) and Trichoderma harzianum are capable to generate synergistic interaction with AMF. It is of
great reference value and theoretical significance for the implementation of ecological agriculture, green planting of Chinese medicinal
herbs and biological control of plant diseases to clarify the mechanism of AMF on improving plant disease resistance.
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synergistic resistance
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EREERIEY K. RS E . 1
YirefE . RYFE R EEWREZ —, T H
AMF I SR PP 18 58 77 B2+ AR A AL %
SEHAEAS AR . AEPIB Y E N A BB S
ZAMAE RN SE B . WFFCIUESE, AMF 7E3m1E £l
VI s IR e e O R R AR, (HE
TEFRNLHIE IR ZHE, MR N RGH TiHiE.

1 AMF MR INEE

BE B FEAWHIRAN A AFE RS AMF ZE[H 7
FIEEXT, AMF FEAWIE N, T —ANHT 5 3
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sativus L.[*4. F}Z Salvia miltiorrhiza Bunge[®l,
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Table 1 Common plant fungal diseases and enhanced resistance mechanism of AMF
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melo L.. BE&. @A IJF@#im AR BB MR A KR R ERSEK e 1522,
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lycopersicum L. EAEZ R %
R KRR RIS, FH2. AR, TR WA B H 58 40 2 i BTG RR B . (b Y UCE £ 779y, 15-16,
JERERIIE . SiAb 28z Lyciumbarbarum L % #Efh, MTIALEE, E M R BRI OWORME EPIEbLEL (R 27-31
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HATH AMF 2 S42 =5 J5 40 5 198 58 77 1
HRIE RN o HHEE Nicotiana tabacum L.[44-481& 4y
H AR # M0 B Pseudomonas solanacearum f5, M H
FE, . 2R RS, HEABEL;
g 1 R TR e P 4 G R B R S DU T DA re R
Prisitk, FEACTHE R R m R AR AL A4 AMF
PEEE PO JEAE P ia g 1V ML DL 1.
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Table 2 Common plant nematode diseases and enhanced resistance mechanism of AMF
T Ll kS TR AMF i UL ik
MRS B RAAE.  RORAIE, IR RS RECRE T R . ERRE . BEARREE, HWO%H  35-40
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PRIt MERES BE. BIRARRLEE,
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Fig. 1 Schematic diagram of mechanism of AMF on improving plant tolerance to pathogen microorganisms
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LA OAEI, AMF 258 3 BUE RFIR . 7K
MRS =N T I RGP E R s 0%
Wi 87 (R -4 i S DRl 3R A . 98 FRM I . e
YR R, SEGR IR ARAES AL TR
A o WK S YU RE S, IERT SR ARAR
JE P Sinorhizobium medicae*®-49l, DSE[SL, fE4 4k
AETZ R (plant symbiotic actinomycetes, PSA) [0,
ME R AR, FH A & Epichlod®l, g4 [P 7 19 BF
Brettanomyces naardensis(52145 25 A= [ 77 7E B [7) 15 2%
YERL, BB R3S L A it — 27
31 EEREMHENSHNRG Y

B AT E AR KE S A
JRfR, B, BHEEYIRE 28 A P T g% N
EEEEAER, (YR PRodE B B, 7R
TR FREN, EYEEBIEEE N T R E R
7S PitE (mycorrhiza induced resistance, MIR) [19]
I SRAPURE /7 o AEREPIR G F I, FKFTERESS],
IKIHERBOL, 27758, I PRI, AE K ZR O
WEE R AN, REPiIgE, 1 AMF 1)

JE FE U R B 4 U T X e E SR A i, did %
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MR RE R S5 BB STk LK BE U 3L R A
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GHE RS IR A S B N A A YDA Bl S O B B T
PR ER R, KRRE 525K (CoID) Rk
RO, RN EETE E FRE T LU I R SRR R A
SHEYIBT A S, R 9RO A EEAS L T BT
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Jpi I Xanthomonas axonopodis pv. citri 12 45, 7&H
MR 30 e fin [ 2K Bk 38 5 Paraglomus occultum B 71 )5 ,
TR NI KRR L, FE 0SSR TR - /K R 5
AR, MG EE T PUREOEE ST
FAAR R 995 2061, VelivellIZEM0R1G T 28 ILE R, K
PR MR %25 Rhizophagus irregularis 7E#tm 5
% Solanum tuberosum L.37A#224% 5 Rhizoctonia
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Table 3 Synergetic mechanism of AMF and phytohormone on improving plant tolerance to pathogen microorganisms
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LA DRI AA %% LI AR TS TTTRAE 55 2R H0 B2 B [7) 16 5 46,57-58
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3 56 R PR XS 4 3E
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PR = A R R AL T30S 7. AR 520 i J%
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I AU ) BRI ) AR R R ) R A A P B A Bl
FA AN A S T, B RTE A
TR ), BEARALZm R0, 1A, PEVERRIET
B AR A Populus LR S0 W Ak il AN 2
WAz LT s A B-1, 3-%1 SHBEE L,
i3 PRI R B A2 /N /X521 Dothiorella gregaria 1% 4%
SRR AR, FElREEL 40%01,
33 REEYMEFRYRREE DX EIERKT

PEETE M BE . A K EEE TR R
W HE 7142 AMF S S UESE 1 DhRE 2 —, Bl J K I
AMF B FEIE TR EEH . $2mrE TR i)
WA TH AR KT R R i A 3G
Prik i 2 KRE 2=, AR IA908 “ A KRR
7 B2, WFRREL, AMF AlE S SR
F R %% (common mycorrhizal networks, CMN) [4]
R R . M2ty K\ PHEEE FRu R, M
HEnE A0l K OKI67-681, [ H ¥% Helianthus annuus
L2 ARG SO« R B RO A IR B s S e s i . it
Pt SEIOSI U R I, 52 AR /NG i B AL I AN %))
AR P EE PR ER SRR, nIA A R R S E AR
i 110.51%. FIVATEEE A& B s 200%, ©ERTT
TOCEIERKY, 398 7 himine
34 HMEEYIRARLEN

AMF 515 FHEWJE T A KRR, RHEYEK
(PRI, LT 22 AT DLRE SRR ) AR SR R ekl ok
TR R MR 2414, Giovannetti 251090 it 43
WSS R I BRYE T JB AN [F) LR T B AR N 48 5, HLT
2 RAERG WLBERR . AT AR
AN, 2k T M BRI BASH . M L, AMF
REBE(EfE PR AR KER N, BERTR, AR
X%, HARTRAY RAEM. EFRYITRIL
DL B AR il e 22070, W |, AMF BERE %
HMRMR R I ZF R JZAR)Z, SRR R4

GBI AR, AT A BE A S A T BE N R . ARR A
MUZEE 2 . REIE, MRS E AT R
IRIE AR YL,

35 EREREVEFESMSR, RESRED DL
RE

AMF 535 R A VILE 18 EAEYIR R BHE AL
FHEBEMFERA S, fEEMAF LETRAHRR,
AMF 555 Ji A4 55 5 B 5 s o] A1) J5L 4k 5 1
wHEMasE, BEIURERPIRGRE . Mk, REA
R B AR LA, AMF 138 G+ /E Bt 2
R, ATTPUE AR BERE, Tabin 46072
MR, RAEKRERTELEUA Aquilaria
agallocha Roxb. % {55 S0 B VAR & B Pythium
aphanidermatum &5+ 507 5, FRIRATRE .

T W) R % 38 i AR 5 25 WA o T ) Bl E R 3R
BE, MAEEER T ALK UKL, AMF @
PR AT R AR G R R S AR,
AL JE 35 pH B, SRR YIRER S5, 40
il Jo B AR B, PR A R G KU T AMF
B4 E #5275 Gigaspora roseal i Jz FLAR A1 1
2o n] B2 T R R AR N FLRR, i,
FHUER 2 H& S5 T A Ny 3 0k 18] K & R B 551
(et LI ATR 25T R, O 28 pHL KR E M
WA E K, Bm AR R
(oxidation-reduction potential, Eh) , & amAg#kHHia
Pk, HUAH JE A R L 471,

3.6 SIEHEREYIhEIEER

AMF B BLEEAE T84 PR32 o R A 4
PaitEsh, BRI . DSE SN AR
PLE 2% e i B Pseudomonas fluorescens Z54R B
TEAAEYT (plant growth promoting rhizobacteria,
PGPR) 7AW [RI G R, 38 9 0 o S G AR 40 1)
ittt (R4 .

WA, HERER . FHEE LS
fd I 24 REAM | R 22 55 Lolium perenne LA 2R JE
-5 i 41 1 Bipolaris sorokiniana 53 5 H-BE7 & %
F, HWREZBEREL: EANSIER, —F FEE
I AR B-1, 3 SEWEBE AN A BT 2 S O T
P, BHCUR oS i T A PR 2, DT ok 5 401 5
i, BRI BEE A AR 2. 240 IQIR A IR REARTXUN TG
i %€ % Acaulospora bireticulata . i & 1 & &
Funneliformis geosporum. B & & A 3 25 4t ] $22 Fof
i, BRI H 2SN M2t K. P3YERE FEY R
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Table 4 Synergetic mechanism of AMF and probiotic microorganism on improving plant tolerance to pathogen

microorganisms

T AT T RN PR i AR AMF ik HhEI L LR
2 BEEH HiE 2 A% Phomai b iE AR A FETG G R AMF 5258 AR (KT A AR 48-49
medicaginis IR AMF SRR K
HAL, JER R RS 7,
AR
IS P JIT Fusarium sp. 5846 1 75 TR A FETG G R IS SRR, (R bR 48-49
K, HRAGHMT
4 2 FTIR AL N WREOERNEER BRI ERE . HRRE M IO MTEER e fZe, Jt 16
TR A . OB LHES REEERER, B
Phoma leveillei Acaulospora laevis, 4 %
X EEBE fl &
Scutellospora aurigloba
KEEN KA B ER AT SolanumigAItAE AR BEVESMERS . HURIR M BT R A, 50
melongena L. i FEAR LR s i H 5 4
BiHL Capsicum
annuum L.
IS SRR T il IERARE RABREE , EIIRER IEm AMF EE%E, B 23,74
LB RS Glomus A%, SEEEFRIRGL, 8
claroideum, #iBR¥EE  FEMXE R REGUE A
B RGP B HHHE EREE W F Y SR 51
KW B-1,3 HEMER. JLT
FAKFR S &
VR IRIA ] H %% AN IR A BB WMTCHEESR . HEW RN EREET R4 R 52
TR, BEA}EEE  BuREd AMFERMKE
ST SR 2T L% &N 0] WAREES 5 AMF M EAR#SIE ik 46
% 0% ERF3 R EIX,
PR, T
R N Al /NFZE Triticum BRI PEPER R it AMF sE5E, HIEFY 75
Gaeumannomyces  aestivum L. JRAR R, Hambimitk
graminis
e MR & i i I f FF W Bacillusth R ERFEE . FEFER 5 AMF ME{L#EH, Hin 76
sp.. ZHIFHITE FE HEEFRTERER, W
Bacillus polymyxa Pt

WS, kN S S RIS R, FRAICHSES
FEERFL A 5 ECIRIAR B FA IR JEE T A B0, Ak,
NI A B BRI AT P 2R KR (44 28 B, X AMF
SETH MR AE KA BB (R ER . BFFORIN, TR
Y2 % Phoma medicaginis S:E0HR & 5 AL 27 1)
S ETE Medicago sativa L., AMF EEPUEiEER
o R AP TERR M EAERCR . EVO S W R
R 38 IR R T Bt R 28U IR ST, 5 AR 8 BT e R R
LB TEHLA kD T 3 AR R el R A5, T AR
IR B RENS [ R II A, PRIEEMRE T R 7 2
BER, [T 386 0 R P AR TR B 1 B AR R K
b, fRitiEskEK. thoh, —HETIESREE
T A3 B 2 S5 AR OGP E LG . /K fi g AN
YR, HRBE RS (e IR ROR AR
K, KIE EERBEAN , BREWRIEE, M

KB FE R BORES), DSE. HEYIILA R . 1
AR B Pseudomonas sp.25 5 AMF 2 Ja][A]
FEAFAEAG VMF AR, P [FI3 R L S i Bk 2
AL
4 HiEERZE

AMF TEARBERE P E TR RN, AR =R
2. e B oG i A H AR W, B
Bt L2 w5 i R A i 2 A 3 Bt AL ot %o i
AR, ST ARSI, RIESRELRN, K
0 PPPAFNAR P i o e B A B I B R S R R S
HET, KT AMF $& 518 Z Y090 E Ay ia it
P73 FALHI IR FOAR T 55, X AMF 5 A4
WY =F Z AR RZ AR D5, W AMF 5
T3 JE AR ) 2 TR] ) B B O% RAE R BT U
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