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A bacterial endophyte from banana: its isolation,
identification, activity to Fusarium Wilt and PGPR
effect to banana seedlings
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Abstract: Strain DB09208, an endophytic bacterium exhibited strong inhibitory activity in vitro against
Fusarium oxysporum f. sp. cubense FS-0704 (race 4: FOC4) was isolated from Musa AAA, cv. Baxi
grown in Hainan. Based on the morphological, physiological and biochemical properties, and the 16S
rDNA sequence analysis, this strain was identified as Paenibacillus sp.. The strain DB09208 obviously
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inhibited the mycelial growth of FS-0704, with an inhibitory rate of 74.09%, pot experiments indicated

the strain suppressed Fusarium wilt of bananas, the control efficiency reached 65.2%. It could signifi-

cantly promoted the generation of roots with the effect was similar to that of IAA. These demonstrated

that strain DB09208 should be useful in biological control bananas Fusarium wilt.
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1.1.2 fRIRE: AR B L 45 A4 BN
M (Fusarium oxysporum f. sp. cubense race 4, FOC4)
A S50 % 2007474 H M B AR AR Ly 5 A
2, %' FS-0704, HARSRBRATT: MNA VLKL AR
TEFE IR MR AR AE S 2 B ADRE, DAL {58 A4 1)
HUHEZR, JeAE70%P0RE iR 1-3 min, F1H]0.1%
FEORMEATRIETEBE, B FHRKBEK v PE3 Ik, Fs 3L
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W (550 mg/L BEFEZ . 100 mg/L HER) L, BT
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— W VR 0.5 mL 5 AT IR, BIA R IERE
FRHE, T 28 °C-30 °C IREHFE 34 d, LIKIE 2
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A AT AR R 2k alifl . 15 3R, SRIE K HEE A
r 30% Him ARk O, F-70 °C fAE s N,
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2.1 E#k DB09208 8935 3R

e EI N A0 157 BE, X FS-0704 A 515k
B 5 Bk, HAPEPCR RO E R DB09208 (]
1A), FEHUMHIRLT] 74.09%, MR DB09208 F
MGHIRERE % 5 d Js, AT Y FS-0704 1 22 s A=
B, WL RERK, MRAEY, A HEAE RS
B R P2 TR (B 1B 573 iR) . B s

1 Bk DB09208 XF FS-0704 HY$ 0
Fig. 1 Affection of strain DB09208 to FS-0704
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&, FERINTAHBTEL, AAAEREHER
Bide . B, RET.
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Table 1

2.4 =%k DB09208 BY A

X TR Pk DB09208 1 THE & Ehnid), K8 —k
a5 B B RR (DB09208Sm”), FJ ] DB09208Sm”
FER LT AT R B 5L, 5B 3 RAEFR AR
B AbrmEtk, BN 2.0x10% CFU/mL, itk
DB09208 %5 3 RO &= AP 25 5 KIE
RS RN B B TIZ R, B o Bl ok
2.5x10%, 2.7x10> CFU/mL. %53}l DB09208 A 1Y
AIDATEAR N B8, JF A — & ny T M
2.5 HE ik DB09208 A &HE/REER

ZL TR Pk DB09208 Ab PR A L KR 1, MZEFIR
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AR R TAA L0 PR X A HC 2 3 22 5 (K 2).
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WA SR A B AR RAE, WIE AR, IR A,
FEHLRE, BRI, BN A A L ARE
W 2,
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The inhibition of strain DB09208 to Fusarium Wilt in pots experiment

.. SRRRRE KRR R b
Strain code Real plant-  Plant numbers being Infected rate Dead Dead rate  Disease index  Prevention rate
numbers infected (%) numbers (%) (%) (%)
Z W R Carbendazim 70 43 61.4 1 1.4 33.7 57.4
DB09208 70 35 50.0 0 0 27.6 65.2
CK 70 64 91.4 8 11.4 79.2 \
2.6.2 16S rDNA F3I5#: Xf @bk DB09208 1

2 E#k DB09208 3 & & & HI (2 E1E A
Fig. 2 Promoting to banana seedlings of strain DB09208
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16S tDNA Hy¥ 34 5 Bai AT e, KEH 1.4 kb A2
47, GenBank %354 HMO037043 . #iZ ¥ 55
GenBank AHZE5E 34T BLAST AL 40 #7, HEHL
[i) 5 2 v P A X PR R, ] Neighbor-Joining 44
RGEREWAE 3), HRER, RERKEWM LS5H
¥k DB09208 16S rDNA [F] 51 44 = 1 2 R 25 2E H AT
W&, 5 Paenibacillus elgii #tk NBRC 100335"
(AY090110) [ L E] 99.1%, R EFM LR N
— R A A A B R, W NI
FFH -
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* 2 E¥ DB09208 fY4E TR A (L 4F4E

Table 2 Physiological and biochemical characteristics of strain DB09208

I H Test item Strain DB09208 T H  Test item Strain DB09208
H 22U {4 Gram staining \% L-FHi{fiH# Pectinose =
iR £k Nitrate reduction + HEBEA AL Glucose oxidation +
HAbEE Oxidase - JRE 4K Anaerobic growth +
Mk Catalase VP iz VP determination +
ZEfYe s Spore staining D-AMEF=R Acid production of D-xylose +

FEAR Shape FER
7= 4215 Indole production

izl Motility

W Z /K fi# Casein hydrolysis

5% NaCl 4K Growth under 5% NaCl
4K pH 5.6 Growth under pH 5.6 +
50 °C 4 Growth at 50 °C =

A BN = B .

Note: +: Positive reaction; —: Negative reaction.

99

Paenibacillus azotofixans DSM 17357 (X77846)

Paenibacillus borealis DSM 13188 (AJ011322)

L Paenibacilius macerans ATCC 82447 (X57306)
Paenibacillus campinasensis KCTC 0364BPT (AF021924)
53 —— Paenibacillus glucanolyticus DSM 5162 (D78470)

N 100 '— Paenibacillus lautus NRRL NRS-666" (D78473)
68

Paenibacillus azoreducens DSM 138227 (AJ272249)

Paenibacillus amylolyticus NRRL NRS-290" (D85396)

75 L—— Paenibacillus chibensis NRRL B-142" (D85395)
8

Paenibacillus macquariensis ATCC 23464 (X57305)

Paenibacillus kobensis IFO 15729 (D78471)

013
S

—=

81—

100

6
95
L’_‘i Paenibacillus thiaminolyticus JCM 8360 (D78475)

L Paenibacillus alvei ATCC 6344" (X57304)
100 —— Paenibacillus alginolyticus DSM 5050" (D78465)

Paenibacillus larvae subsp. larvae ATCC 9545T (X60619)
91 ——— Paenibacillus validus DSM 3037" (D78320)
nnnnn

86 DB0(9208
93 | Paenibacillus elgii NBRC 1003357 (AY090110)
100 | , Bacillus ehimensis IFO 15659 (AB021184)

100 L— Paenibacillus koreensis KCTC 23937 (AF130254)
————— Bacillus cereus TAM 12605 (D16266)

AT e 1T (rrncAcy

Bacillus subiilis subsp. subiilis ATCC 6051" (X60646)

Alicyclobacillus acidocaldarius ATCC 27009T (AB042056)

0.02

El 3 {Kk#& 16S rDNA F5IHEZ M E K DB09208 SHXERM AR L EH
Fig. 3 Phylogenetic tree of stain DB09208 and related strains based on 16S rDNA
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FEL4 N A= 40 4 (Endophytic bacteria)fe$8 A 7E fd
JEREATL 40 2H 250 PN AV S T KA 40 N 1 S M f s, O
SRS T REIR G SR . N AR TR X A
FHY A EYFER, 3 20 e 80 FRAFIEA
IEE . KREFREY, NAMEACEAAYE
RHARE S, mEX A AR A BT REA

ZI5 RN A A YIBA T, A 0 AR B
PL FZA P EPUER | SR ESMMESR, S
LRGN . KRR AN T A A
TR 5 Ak i 5L VA 2 D B R A 7 2R A5 LA O U1
PN AR 20 TRV A 27 A 2 3 DL R FE AR I A ) AR
F YRR RGN E BB B AL
LN SRR RIS 2 AT ) A T A AR
BB AR, R 2 —E W, 7RIS
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