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Endophytic bacterial diversity and communities of banana
cultivars with different resistance to fusarium wilt disease

XU Le"* RUAN Xiao-Lei® LI Dong-Li** LI Hua-Ping*?"

(1. State Key Laboratory of Conservation and Utilization of Subtropical Agro-bioresources,
Guangzhou, Guangdong 510642, China)
(2. College of Natural Resources and Environment, South China Agricultural University,
Guangzhou, Guangdong 510642, China)

Abstract: [Objective] In order to understand the relationship between endophytic bacterial
diversity of banana and fusarium wilt disease, thus providing a scientific basis for the biologi-
cal control against fusarium wilt. [Methods] Endophytic bacterial diversity and communities
of different plant tissues of two banana cultivars with different resistance to fusarium wilt were
examined using Terminal Restriction Fragment Length Polymorphism (T-RFLP). [Results]
The results indicated that resistant cultivar “Nongke No.1” showed more abundant endophytic
bacterial diversity than that of susceptible cultivar “Brazil” in the root, pseudomeristem and
leaves of plants. Diseased plants conserved more abundant endophytic bacterial diversity than
that of healthy plants in different tissues. Endophytic bacterial diversity of “Nongke No.1”
kept basically stabilized, but that of “Brazil” showed a great range of variation among healthy
and different diseased stages. Dominant bacterial populations were various in the different
tissues, and there were some specific dominant populations in the healthy and diseased banana
plants of different cultivars. [Conclusion] The results indicated that resistant cultivar showed
more abundant and steady endophytic bacterial diversity than that of susceptible cultivar. Dis-
eased plants showed more abundant endophytic bacterial diversity than healthy plants. In ad-
dition, there is a marked diversity of dominant populations in different plants between resistant
or susceptible cultivars to fusarium wilt disease.

Keywords: Banana, Fusarium wilt, Endophytic bacteria, T-RFLP

TRV 2 AN E &0 B I EH 2
I ZFARMIA S 2 A i, W3R E R
T FEETAEYZ — BEMZER R R BT
M&E D, & Wl MR8k J) & (Fusarium  ox-
ysporum f. sp. cubense, FOC)7 | i i — Filt ™ 5 fi
T AL E, AR S A, oS
R ENEEERRE . AP EREE S K
(Musa AAA Cavendish) 4% & F 1 & FE M 250% T
1967 FAESEE IR AR EIRHERZ L E N 4

SAHUINGY), BRI AR . B AR, )
PO o F SR KA &k, HBek ™,
HATTEAE 25 B 5 7= X, A B A A T ik %
— %k 10%-40%, H Ak 90% LA I, LASAELE
Fidr. HAEMZBROE KA M) % G
G R b FEA PR RERT G2, B 11 AJE DX 3 11 ol
B, BT M AR B R A e A A A 2
it

AR, o A R RS e A, S

http://journals.im.ac.cn/wswxtbcn



1252 s E R

2012, Vol.39, No.9

PTG R, WA AT, R aR ) A
A NFHBE, A N A AR A AR B R A Ak
M EE RIS T EOREEZ W EN., YN
A TRNZ 8 IR A AR 3G S i e — B B AR VR TE
TEA LN, XA LH 245 B 3 s 3 e R Y
TEY, EAER A AR s R — B B

AT A 355 1 TS A ek B AR 1 B B 4
VER R SRR A R BRTAR B A P A Y
FFEFFIE T 1997 4F Bacon 250} w5 E 2 INA: B
IR, Bl AT AR ZAEY), WE=E . M5
HE L BN, MG . ARAE . KRR, A AR
WA TR 79T . PRIV 2 NAE T 518
FIWMERM ISR, B RN AR
JEME TR A TR P A R A A F2 XA
SIS T A2 PR (AR DL | P B SO
JRARESPLAE) . fE BRI s B A
R P B 0 7 A 4 T A A T B Y, 7R
T b, A SO A D A T R T
T TR U 2 B AR N R 4T L L
A iy 20y 24 A T AN T A K U TS T 21 40
WAE AR IEAT T o B M, ks T —HH T
AYIBTIAR AN . AP AR B B LR
PRIEE A AEBUE RIS L KRS . HEYE
KT E R Y i, SRR 8 =Y
T, S5 AE EAEY AT LRSS AR T A R
Gipitk gl R A KT B TR
ISR AR B L, AT EATR B Y
1) % HE ™ AR B S AR N A TR U Y A
ISR AR o A A A A R T A R mT L
SBOR OB S RN Kk = M S S NE 2 ¢
TN AR A TSR, X 2R AR T
BrFRm T, Blinss4 16S rRNA J:[H E51 40 #r
) DGGE. T-RFLP. ARDRA %5 AR H T kW
TEVE AR 00T o ik AT 75, Lian 251 E 2 5
JENTHEFEM DGGE kWAL DNA

http://journals.im.ac.cn/wswxtbcn

PRI 16S rDNA, LR T % a2
o S 1 L0 VG 6 ) A 0 A 5 i BRAELAR Y
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Table 1 Numbers of TRFs digested by three kinds of endonucleases in different tissues of banana cultivars

ELpE AchizE
PN i Brazil Nongke No.1
Endonucleases piis e I R [5EA I
Root Pseudomeristem Leaves Root Pseudomeristem Leaves
Hha [ 19 15 8 11 12 12
Hae III 14 17 10 14 13 11
Msp 1 19 22 19 16 14 22
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Fig. 1 Endophytic bacterial diversity index of different tissues on healthy and diseased banana cultivars
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X ARG L PRI B A B e kY, IF7AE Clostridium 1 Strepetomyces iX 2 it
THOUT, AEARIUAR . BEEFIM R ARG AOE A ORI X s A PRI S, AE
PFPRE SRR 2)RMILAE 17 FpREF  (RFRAIRIERAR | BEERI 5 TR HR A 4 Filb
o XTTHURR 2 DA S, AEREREEL  MFEILHEFEE: Clostridium, Flavobacterium.,

6 B Before inoculation O Early stage of disease @ Diseased after one month

1.4
1.2
1.0
0.8
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0.2

Diversity index

Brazil root Nongke No.1 root

B2 AREESMAELFRNHRNENRES HFIEHEY

Fig. 2 Endophytic bacterial diversity index of the roots of banana cultivars in different diseased stages

R2 RBREMAFAREEMMZHLAE IR

Table 2 Dominant populations of different tissues on healthy and diseased banana cultivars

B KF—5
AT et Nongke No-L
Dominant populations = for= . "h = = . "
Root Pseudomeristem Leaves Root Pseudomeristem Leaves

D H D H D H D H D H D H
Bartonella + - = = = _ - _ _ _ _ _
Brevibacillus = = = - - + — = - — — _
Clostridium + + + + + + + + + + + +
Cryptomonas = + - - = - — _ _ _ _ _
Cytophaga + + + = + + - + _ + _ o
Escherichia = - - = = - + _ _ _ _ _
Flavobacterium + + + + + + _ + _ + _ o
Mycoplasma = - — + - — = - — — _ _
Palmaria + + + + + + + + - + + +
Pisum - - - - + - - - - - - -
Phormidium - - - = — _ _ _ _ + o _
Paenibacillus = = = - - = — = 4 _ — _
Strepetomyces + + + + + + + + + + + +
Synechocystis = + + - - — = = - - _ _
Sargasso = — + — = a — + _ _ _ _
Sphingomonas = = = - + = = = — _ — _
Spiroplasma - - = = + - — _ _ _ _ _

Note: +: This genus exist in the tissue; —: This genus do not exist in the tissue; D: Diseased; H: Healthy.
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Palmaria I Strepetomyces, {H7E R & it bk
3 M b R FEAFAE — SRR B UL AR,
Bartonella, Pisum. Sphingomonas #1 Spiroplasma
HAEET LM ALid, 1 Cryptomonas .
Mycoplasma F11 Brevibacillus H77E T i 2H 41
H, XEFPUR SR RB— S, AR
FEARAR . BCEERIH v =2 A 2 APl R Y 35
¥ Clostridium 71 Strepetomyces, 1iij Escherichia
1 Paenibacillus “fy % 5 20 2V A 09 D0 AP e,

Sargasso WA SURAT IR HFIEE . X FRIATE
U AR RI L, BrAEF R R S8, K
TS FPER AN ARIR], 17 ELJE SRR LB SRR AE
AR S A T R AR 0 22 52

2.3.2 [ S AE % 7% BT 2 AR 4H 40 Ao £ 25 b
Bt XA Bl — S e Y A AR 4H 4 A
B AP (M sl ) R A — H s i
1T 3 PARFRLL LU RAE A, IR RN ZUE
1 25 MERFBE(EE 3). HP 3 ML HEFREE

*3 TREERMETRLFERFHREHET

Table 3 Dominant populations of the roots of banana cultivars in different diseased stages

[
(R B Elizt

AF—5
Nongke No.1

Dominant populations £ L)

Before inoc. ety s s

of disease

KA Kiw—A )G
Diseased after
one month

KO R HE

Early stage Diseased after
of disease one month

By

Before inoc.

Aranicola = =
Bartonella - +
Brevibacillus = =
Clostridium + +
Cytophaga + +
Curacaobacter = =
Erwinia + =
Escherichia + -
Flavobacterium + +
Flectobacillus = =
Flexibacter = =
Klebsiella = =
Microscilla +

Oceanospirillum +

Palmaria + +
Pseudoalteromonas +

Pseudomonas +

Phytoplasma - -
Psychroserpens = =
Pyrenomonas - -
Salmonella + =
Sargasso = =
Synechocystis = =
Vibrio + =

— 4t — —

| |

+ + + + + + + + o+ + o+ + o+ + o+ + o+ o+
[ [
[

+ +
+ 1
(I
+ |

I
+
I
I

Note: +: This genus exist in the tissue; —: This genus do not exist in the tissue.
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KIRJE B — 1 A e AR 40 X R B 1
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K, TR R BB S B 22 1
“EIAE"Z 9 N, BRI A —1H
JE PIPLIAFPHRE, “RBF—5 L T Pa AR o e/ 2
AL ANE . X RPITEARR AT, B ST
TR it A SE Z2 W DL, (E e A e
Prsw AP O SRR B LR AP T R
3 Wi

T PN A SR S AR S TR R DG 2R o3,
MATAE ST RRPCR, I NAH kA
A PR RR AR K D S S BRI A 2
X PN AR TR 45 70 RV A LY T e i N 2R
TR 5 77 AR S R G R A . ARG Ze
ETEREENRE, MARPUSSF . DA
[Fi) 2 B SR R A5 302 P A TR 2 R PR R I 254
BT, TR A s B B

G R LA 93 1 & G0 2 I 3R BE ik Y
T-RFLP FAR T 1 O il AR — 5 R
g e L PO R R R i B 5 2L 4 e N A 4 TR
AL, HARLZERIEH T PCR £ . DNA R
HIHERFUIEAR | ZEhmic BRI DNA JF31 H 3l

SITEAR T LUAEAE MR IS 4540 o FEZ AR
Hrh, BT AT B AR, B i H
Fr DNA FrBoARIa], DL A3t i AR T 75 = A A,
R FEAE T-RFLP TSI i A e 25 5, IR
TEHEAS [R) 1 B 1 P D10l 2 %o B 45 SR 7 A 5
mi P, AP T T-RFLP BF5E H % HI Y
Hha I . Hae ITIF1 Msp T 3 Ff Py 5 5 B A
[7] ity B AN [R] RS2 (R A L 2R 7 T W] L3534,
LR WY 53 B 10 25 5k i 2 H T AN [R] i ol
HLUR T-RFLP 3t & i i N DTS . —
WK, REREF= A4 TRFs AYRRMEIM: LI 5
3 AT A R S A A Z PR, AR
ZE W] Msp [ Fll Hae T BV 45 Btk T 8%
B TRFs, Jait, ASLIHEH Msp T A1 Hae 11T 2
FRBREIPE VIR T T 5 22 5T

FIFH T-RFLP i ARXHTER SR AR A G R A=
NS T I 1T K TST L0 o L S & S WY low oy €8 4
BRI SETFERIRIT, £ EUh i Py AR TR R 2SR L
B A BT O, R RR— 5%
HAVYEAG TCI I T 12 U i 45 AL 40 1) P AR 40
F A AR — 20, T EL PG A7 2 3 SR A
Y, SHLNAEMEN M KA, X
VERABTIR S A AR5 75 A To I A2 Y i AR AT
FEE AR, (RIS 2 py A 0 B 1) S AR A
Z B IR g S AT RE PR AR RS e 1Y oA o i —
AN AR I L P A A ] i SR AR AR
ERN A TR B ZREVESE T T R, R BT
FERIGHT . RIRPTARUE—A A 5 B AS R s
) P, AR AR MR PN A 4 B ) 2 PR PR L 1
PUREEE, FERP—577E R E M AE 4l
PR 2 PR A AR, i D VG A AR b A
Ko Lian ZEMEFFTUER, B A P AE X A2
FEZEIR A — 2 IR, Jie FE0NIE W3 f
T A R — 2 RIS N A TR Y A AR A B AN
A DAV AL 220 1 A 32, 38 AT LU S A R 1
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AR, HAEYNATH 518 ERAATE BRI A ¢
ZOL RS FRATAT LA, 7T BB IE KR —5
I B8 2 AR 43 R P AR A TR DA S e D
AR Y S AT AT LIRS e dEFr N A 40 - = S
BUF, IR 1 “ARB—5 "X F A ZR bt
PE, JF MRS T —E MR E

Ko A ) it P AR [ 2 B30 P9 A 20 e 38
REOTHTRI, 3 AOLHFNHE I & 2 A [F] S A A
[ R B A LA TR, A —Le RS AR A
[e] et A AN [ AR I T A2 Ak . HLAERE R K i,
U S LR AR S 2 S, (B
R MR A SE e A ) DL AR B B B R I
QT SRR AR R A P AT R
PR R I HA M RB R B E NG A
Frie /b, AR AR TR A BT 8 09 £ H A BT
A MR R E R Erwinia? | R R
Pseudomonast e &5 5 SEAS P AR . 3 mT
FIE PR A A &9 i o it T 6 AL PR T 5 1 2R AR
e T —E R FR R R A S T
— S Py A AR AR R P A e T, AT ek AR A o i
B IPLSARRE RAEAR, IBA —SE T B TEA AR Y
AN TR A I B B S AR A Y, ane e AR Y
Escherichia, 7E3ZFHAIE ML EFIRE, 75 & w011
A&, TERM G ISR, XA E Y AE
TR ) Bh S22 Az R Z I R s, Bk
1) S KA R — 2D AR

TEPLFAFPRE B S B rh FATaT LUR B, Hi i
AR AR LU B it e L P AL AR A
T 22 XA AR AR A (R AR FH A 5 3 A — o 411
HIVER T . AT R B AR A E YRR
G & Erwinia FIEEFT )& Flavobacterium H45
SO bR A et A KOV P, e T TR AT
J& Klebsiella 726 G = P Az [T U, 1M AR [
R AT LA [ ROk AR AR ) RS SR 8 A i
Yy KR B oAk AR KB, I S R AR
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¥ & Klebsiella FI{E .M & Pseudomonas H
A — LR M B BRI A — e RSP E A,
ARFS S PO L S Al ) 9 A AN T A 50 SR T S 4 R
SOFEFRYIL . - EYUETEEY) DL A
W7 A R G b A 2 e Oy SOk BB 1R
W ER R . PIHUR fb AR B L
T L PG AL A N AR Al R 2R B 2 H— 2585t
wE AR A REEZ, XX S5
A 20 T AT RE X A AR AR PR BT PE R AR A B T —
SEMIVET . 2 X el 43 P A= 4 e i EL AR AR
S e e S ) A | e

ZEA VL REER, BAT R BT A AR —
57 5 B i R LV AR AR LA, R AR bR R
HHERFEENAEAE, BAEERAZRIEOT
TONERE, TENARZERE AT R A T 2 R e it
A A A A RN 9 i PR Y R, i SRR T R S
“RFF— SO TR G . — A AR N A= 4
R IR TAE Y L 58, DN AE AR A A B2 A 7 S bR
H, FRATAT LA 3E A A Ayt i A I sl ik T4
PR M N A TR I 7 ok iR i IR IE I R 2
FEE, BRI A AN 25 A F5HUE
YHRRAT I H 42 A AN 7i5h A
TP HIBG A ARG, — LR T D REL
J 518 FAERRIAIRAH AR IS A R — 2058

2 % X
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