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Symbiotic interaction between ectomycorrhizal fungi and
endobacteria: a review
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Abstract: Ectomycorrhizal fungi (ECMF) often form symbiotic relationships with many higher plants,
and widely exist in nature. They play an important role in promoting the growth and nutrient absorption
of plant, enhancing the stress resistance of the host and maintaining the stability of the ecosystem in
forest. In addition to being closely related to host plants, ECMF often establish the symbiotic
relationship with endobacteria, and interact physically and metabolically with bacterial communities
during their life cycle. These bacteria had positive effects for ECMF on the growth of mycelia, increase
of biomass and the formation of fruiting bodies. The article summarized the discovery of symbiosis,
establishment of the symbiotic relationship, the promotion of growth, development of ECMF promoted
by endobacteria, and the research methods of ECMF and endobacteria. In order to better consolidate the
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basic knowledge of biology and ecology of ECMF, and utilize the bacterial-fungal interactions to
provide ideas for the biological control of edible ECMF, study of bacterial fertilizer, artificial

domestication and cultivation.

Keywords: holobionts, bacterial-fungal interactions, formation of the fruiting bodies, volatile organic

compounds, research methods
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FRERP SR, BN T A R poxEREDTY ) JE BAF
FE N BTN A 33 S 4 TR X X6 i T A 22 AR 1 2R K i R
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ECMF ffl 1. WKM7 RA L NMA S
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K& . ECMF 5 P9 A 4 o A g iy e A e =X
ECMF- G UAE Y AN WR R AE KK T
M, DA K SR 0 vh 2 by B R A LA )
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A2 (Fluorescence in situ Hybridization , FISH) %)
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UEHT . XF T A B Tk o0 B i s i i 0 vl s 1Y)
ECMF, —E55 2 KW, ECMF A g2 b —
SOREE AT, AR SO SR IR (Burkholderia) i
R e T T T 2 AR BT SR, 30 B HOA A3 Rk
FeAyPI MR WA RIERR, AR R A G
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EB REMS-K B ] 76 1 3 LA P e B8 1 A 400 3 L 1 24
A, WEAREE AL T E A A PSR . X e
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AR HE R . (EAS — 8RR, 2O MR
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RRKEBFEBERFEEWLREME TN, 50
SIRBE A AE— B R 22 R P20 R AL
L& PESe/NF 20 MRIE TG, BAKS
T (100500 Da). #7283 . (KB SRR AR
PSR 1O B U T A T AR b
IS5 v (5 e M BILAL G 3 2o 7 T AR TR
FL BT H A R 45 & S BRI EAR
T 3 A S B N R A A AR, (A
B A PN R S 7 i e 8 vh ik A 7 e
HEE R R 5107, REBEEMAEDN
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ST B e R SRR R A
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S R S S T A SRR U Bt )
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AU T, H R OC T AL 2 A B A T
TR — e B TSGR B, B 7K
A & 2 %X (Pearson’s Product-Moment Correlation
Coefficient) 3 W7 F7 /R 2 (1 4E S Bk AH ¢ R %K
(Spearman’s  Nonparametric Rank Correlation
Coefficient), Il OTU [a] iy i EM HEAEAT, #
FAEAFINE 14 Do 2 ASE Y, N A A g 18] 4 DB 24 7 P A
oo 2 M Z8 AR ) 2l i - A28 i 1 Tk
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PreE A ) A S BRI T AR AR
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SR S5 ARSI A 8 2 S B Ry PR IE XS Y T
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R . AALEN . KB IR 55 45 Ak i 4y e i LB
FIE, I Danell 57 SRR, BTh o s £
MSIME S ECMF 20k, St , Fries! EHF
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o oAb, EIEFRITE R, A A
ECMF } EB f EAESEME 70 BK . BFSERMT, XSl
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TEAE KRS . 5 BT 45 A 777 R
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iz FH BT R 3% 5 16 2 0 ARG 3% ECMF I 22 14k ) H%
YIAHOCH) EB, IS AT g 2 Mg L s 5 50 5 |
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WP FOAR B A W32 . B 2R AN I 58 385 B A
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YT AL S R ) ECMF K H A= S A W 21 ) F
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(14 TRT 22 A TN AT D BT B ) TR 22 AR SR AT T 2 Sk 2L
JEordr, iR RN RIA ST E eSS T
TARTE e B R, 48R T A I TR - S A S R
T B 43 F LT . X0 A B S AR e W 2R I TR
(Leccinum extremiorientale) Fl X4, 4~ B 14 (Boletus
bicolor) LG S 22 AT T 73 hr o R TRV FREE
() BFIs, FFACHZH ik w ] ARG fEdT, I
Y03 T BAERIAR A BT, B P AR IR A
B AL AE T BB ARG i AR
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A 2ITE B SR AT IR S
IR AT LSRR A 1 B A BoR B Rl Bh i s TR Z
HATRRUEY ST, E— 20 E WUEY EAE
AR AL 5 AL, AT AR
W T X LT A S R E A A S R D fE
HBEAE B B Z [ B EAEBLE], HEE BN 545
ML AR RE MR 2T R

6 BY

AR, X BFIs BBFSE R 2, TR
PR A2 BB T AR LA P 22 LTSRN, S TT T
YRR — e . WS T e
4 SRR ARWIT &, BFIs MIFRNES
URBEZ W n, X AR BAE R Bk 25 ik
LRI SRR, TR R A L P TR
PEAUH T H . RRAIBEITE S A 4 5,
6.1 ZEREMGEEAHEHITER-HAEEEMAR

FERX PR fE IR, SRS 5 ik
LG TVF AR, FFEFRAT
RENE BT T X S il A W 1 A 25 24 D RE ARk B
EATZ B A EAE RO . EMTZEMKR L
FIUL 3 1 5 Ry 3, (L H A SRR i 36
NEEMEIR AN T AL . B, Gorter 450
P T RS W TR AR A B TR RO L AR, D
— A~ Z W) b BE VK 1) AR AR B AR A AR R
Castledine Z:PYil i A BEVS ] B S BUR S, 12
BET U BAER) 7 —Fp S . AT #RsR I T %
RS B B AR s . SR, B
A=A R TR RIS, JFC DG IR [R] 19 &2 Z 1 S AT R
BRRE . FIL, BT 0000 8 K e A 56 45
FRHEAS . BULAERIE Z 40, T8 A 0 4%
FiOs A TR ST 208 o e XSRS Gl A W e A
FIEHAHT, FVUE BUREE 4L P 77 BFIs 1)
AR LSRN E R ME RS, W
e e E MR skl A 27
AR AR R R s A A L . ik S5
gERAI KRS ECMF 5 A SR E Wit st

FHARE AN BFIs FTEAN AR AR
6.2 ‘HERHERFERAM KR EEIRE A E L
HBIR BCMF BIWFFEEA AP SCHR, HENTR
Z A5 AE SR U BT TR ) 5T 1) 7 8 B 24 (B 1
JF& b, Xt A & ECMF 53 EB i EAERF5T
FIXTEZ . fxit, Carrasco ZEPTHRiH T7E ECMF
S5 0] B FH R B L DA O R 1 A (] B B i AAH DG
YT, SCRHRFUX LA X ECMF [ 2h85%m
SRR g B W R SRR SRR A S 4
RN B Ml R vk ARt TR AR . A2
ZEH MR PDA BiFRIEMSLI ) Ak A T HG 4T
955 4 i (Xerocomus  spadiceus) #2244, F7EIR
A S SR RSB . B i DY
0 X1 #4501 5% B0 AE 1548 199 4l 2 T T (Phlebopus
portentosus) AR LRI A, FSER L TE
BT RAE L, FoE PR EE
5 20 TR TE HIRHT 4% T ¥ G A T 22 A K R 5K
RIE BrA 4 BRURGE . %5 F ECMF 210 2253
BIRIME, Rk XS XS A S R R SF ECMF A 4 18 1
T 0 20 ORI Bl 2 K AR 48 A BLAG G g A
NI fig W B 98 AT S SR A A A SR 0, slE
— S T R SIS AR R Y R R SR AR AL ) 4 i
TIEGWMAEM A AF MBS, XA EB i#17
il MR EA LG YT e, I+
Frick Wil EB 1425 8] 2 A FEL R Rk, 1 2D
RE R B AR B 5T 45 R MEA ML PR BRI
ARME TN, JF70HF ECMF 5 EB 55 Sk
WERECHARNLR, 2B AT ECMF F32 KT8
R EHZ —
6.3 ARFMLZNRFZRE-MAEEIENE
BEE AL FHOR . R IRE . RO R R
AWIE BEORSE A AR, ECMF 5 EB 3t
HEHAET BB Z R EE . (1) ECMF 5 EB @
TESLIFYERFILAE IR R (2) EB il il b ELARHL
Hil0 ECMF RYLERC . REFERNE; 3) M4
A PR AT AR EL PR AR, RO i PR S Ak 1Y) BR
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Bi, VLRCRKMHEA R P bl X L [R] ) £
W, SR 2R R B8 XA S FE SRR A Wy R S ) g rp
JoohE L, IEAR B BFIs B4R RS2 6% Al Sk
E7/buy i o M e e e (SR E PN ] )
R . 18 R R EEA LS R
(AHEAE LS s AR BFIs ML RTEE T, W]
SRR R A RIS, A
IRERSE N R EAEHLHI . BFILs HLEH % I B4 f HL o
R MR F AR B Mol . FREER
BRI AR RS YAE 1
64 RHMEEREEFEAERBAEMNE
Fh R IR PERY I ST

Y T AREE A TR AR K — B 43 1 A 53 5 L 45 7
iz, WMEHAT, /EMAIE 2 A% ECMF
EB HEV& 1 —/ N4 o FIURAERE SR H R AR 124 0y
P45 ECMF (1% EB E7%, 45 MR APt i
WAL TR S AR IR PR SRR . BRI A, S
A BT AR ISR AT B 5% EB YA AE 3RS, 2
7 EB BYTERRZRENE , TR £ 1 7 S TE B Y
EB, X HIE SR A BTG Ti0 5%, BT
N FP S IR A, BRVTHXT ECMF & W AE S
FRERSZN, Z2EEm AT ECMF = i F i it 45
Az —, [FRFd o A& ECMF
T M 2 REE RN T AR B TEAHTIE 1.
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