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Effects of the combination of bio-fertilizer and potassium fertilizer on

control of banana Fusarium wilt
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Resources Institute , Jiangxi Academy of Sciences, Nanchang 330096, China)

Abstract The control effects of banana Fusarium wilt (Fusarium oxysporum f.sp. cubense, Foc) by bio-fertilizer

(F),and its combination with potassium fertilizers of KCI and K,SO; were studied. The soil microbial community

diversity was investigated by FAME and T-RFLP methods under greenhouse conditions. The results showed that

bio-fertilizer and the combinations both promoted plant growth, reduced Fusarium wilt compared to the sterilized

bio-fertilizer (control). The combinations of bio-fertilizer with KCI and K, SO, increased control effect against

wilt by 60% and 90% compared to bio-fertilizer treatment alone. The combinations improved soil Bacillus species

and bacterial diversity indexes including richness, Shannon diversity and Shannon evenness. FAME results demon-

strated that the combinations promoted Gram-positive bacteria and actinomycetes, inhibited Gram-negative bacte-

ria and fungi compared to control and bio-fertilizer treatment alone. The results suggested that the combinations

of bio-fertilizer with potassium fertilizer could effectively control banana Fusarium wilt by enhancing the soil bac-

terial diversity and improving microbial community structure.

Key words bio-fertilizer; banana Fusarium wilt;

Tr A2 A T AL S ol L i, = 2R
T 7] W i B &AL B Fusarium oxysporum {. sp.
cubense 7|2 1 7 FE AL F L o T U N 40 A
JTUBER MR A R 2~ AR R
ARSI G s — B 0 S D afE LA o 2k ™
T A A AR el 1 B EOR R AT i . HRTE A
R R 6 T ARG 220 10 A0 25 300 o T b AR B
a5 K A VE P e AR A A= B AR 02 LR

2016 - 06 —26 EITHE:
[ B AR # 34 (41001150)
E-mail: 312665645@qq. com

g =pip 2016 - 08 - 02
HLUH:
* JEEE

potassium fertilizer;

microbial community structure

RIS . A Bt E N A 2 A DGR
Pseudomonas fluorescens . 5% W Streptomyces
violaceusniger Wi 5. 2 WA B Bacillus subtilis . M
WARE Trichoderma harzianum 255, (B2 M4l
B WA Py BTG A AR 22 18 HACR AR )
RESZ X BT A MR R AP R WA 32 T3 SRR e o
NG TE R e RS AURERCR . E NSNS R
A WA S A ALY B G 1 B S B



. 66 o 490 44 25 2017

AR BFRRCR

A BT (1 5 B A6 AN AR KR R A
e BAEY RS, A2EE U TR A AL
FIHR SR KA D0 « AR R RS — 103 480, ~F- 241 W A
0. 14 3 B 4. 14 7, FRSURAE Y A K T o0
2. [F SHEY R RF Y, 55 ER AR E
P AL A P RERR S A N 2B Bl R e A LAl 1
I FH s SR AR £ /R PR R, R K i
RSP 176 I3 A BLE A B e,
FEE T SR Y I 56 R AT T AT 1 BIF ST AN
iR I 2 400 24N, A4 400 Z R . B
AR RN TSR T 5 SR B R R T [ B
T RE IR 42 ) e 3 1 2R L AR A M T R
PRAEECA A 078 MLRE XS B A 2205 1) 45 il 55 SR Akt
A S IR BT A, DA - A A O B R A A AR
AR 7R B TR A ARG 2R I LB, R B 8 AR A
TR ORI

1 #R5FE

1.1 KIessy
1.1.1 R e s+

VAL : B SR KT IS 19 HENE AR A AR B 5
W BT 288 A CHENE Pl XS 258 RN A AT DR S & 8% 55 d fil15)
YN TINASBIE S T 07 126 5 555 5% 10 I ot 2 B AT 1 Bacillus
mucilaginosus FE KZFNMFFE B. megaterium 555
BAEYA HUIE . A4 YA HLUIE b 28 A R S 5o
0. 4X10° cfu/ g (WP 2 HIAT B & 5t 5351 4 0. 15X10°
cfu/g F1 0. 25 X 10® cfu/g), & A& 21. 30 g/ke, 2 #
15. 30 g/kg, 24 21. 40 g/kg. A HLIE 42. 3%, F K
2604 .

PIAE : AR FNBR R P L 137 4538 A a7

TR AT RA) N E AR 5 S L A b
A4 AVUREE 19,00 g/kg,pH 7. 25,4 N,P.K
A5k 1.26.0. 51 Fi1 23. 88 g/kg,
L1L2 $imREMEE

A8 ] H A B LA Fusarium oxysporum
f. sp. cubense race 4 (FocR4) AR £l K2 W IR
T2 B 2 RSt B PU A Musa acwninata
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Fig. 2 Effects of different fertilizers on banana wilt disease index

2.2 AEHEABALIE X L E i AE SRR R D

AR B AE AL HET - AR B 14188 1% 2 R AR RO
[l (I 3) it K B HERE (CRO 19 H 3 2Rk
A — BESAR T A AL A BE . - S0 TR 33 1 20
Vg R AR R A2 DI LA 25 R SRR



0680

5 4Ly 2017

TEVE S TERIZZ v BE I Wy . R T-RFLP
Hr LA B DNAL S5 R W] A [a) it AE Ak B 25 i
P b 28 2 S d S 2 it FH T S IE (CRO 1y - 438
BUA 3 FPEE AT 1 - i Bk sl 5 4 E e A 4 A5 L
NEJE » 3 b 2R MO AT s A FP I B (R D,
S rb 2F AT IR R30S A A BILIE H AR 2290 1
ZFMIFT A G CK A A EREREAT 1K AL B i A
E S BT USSR A TR AR BT S AT 3
IR ZE MUAT R SR AE R W 5. CK AR 25 AT B b 26
Bb RHIEA B PIE S5 AR YA HUIE BC S .
P T R 2 I B R e BE T %R Al R Y

CK [FHF K F+KCl
B F+K,S0,

Richness
B3 FREMEAELIEX T IEM RIS SE RS m

Fig. 3 Genetic diversity index of soil bacteria under

Evenness

Shannon diversity

different fertilizer treatments

% 1 T-RFLP S R EIALIE + 18 sh vl BE TR E O SF BT
Table 1 Possible existing Bacillus spp. in soils of different treatments by using T-RFLP method

Qb F ] REZF AT T 44 P eSS e e
Treatment Name of Bacillus Number
CK B. arsenicoselenatis. B. sphaericus, B. marismortui 3
F B. vortex, B. tipchiralis, B. thermoleovorans, B. thermodenitrificans, B. thermoamylovorans, B. sphaericus 12
B. pasteurii, B. arsenicoselenatis, B. caldolyticus, B. caldovelox, B. firmus, B. fusiformis
F+KCI B. thermodenitri ficans, B. thermoamylovorans, B. subtilis B. sphaericus, B. pumilus, B. pasteurii, B. methanolicus.,
B. marismortui, B. macroides, B. licheniformis, B. fusiformis. B. firmus, B. fastidiosus, B. benzoevorans., 16
B. caldolyticus, B. caldovelox
F+K2S0:  B. caldovelox, B. caldolyticus, B. fastidiosus, B. sphaericus, B. thermodenitrificans, B. thermoamylovorans.,
B. thermoleovorans. B. subtilis. B. pumilus. B. pasteurii, B. methanolicus. B. macroides, B. licheni formis., 19

B. alcalophilus. B. fusiformis, B. firmus, B. amylolique faciens, B. badius. B. benzoevorans

2.3 AEFEIBANIENT + iR W B R LS R R

bR R S B AR 2 LR AR DT R
2 AN T LR i Sl A R A i J0T R UL 71 O
BN, A [ it RS ALk B 2 G B A 240 o ) 52 1L
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R RO ZE AT R T 2 B PE AR . 4 22 R
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I {8 (FAMEs) $46 it K i e AR (CK) . iR i
FAMEs {6751k 5 GP 40 M [R] . 5 A= 914 HLAE
s 5 AL EC i PT DL 4 B FAMESs W {5 A 43 b s FLIA
FAMEs W{E28 b 4% 5 GN AL B — 3k (HU2Ab
PR 0] ) 22 S 30 1R 31 K F- . [RIE i A= 9
AHUEFEAL , 502 T 3 DTS 254 Fr e =
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Table 2 Comparison of fatty acid peak area percentage under different fertilizations

FAMEs (/% FAMEs peak

o R (GP) 2 RBIEATE (N W i
Gram-positive bacterium Gram-negative bacterium Actinomycete Fungus
CK (15.73%1.23)b (21.3740. 25)a (0. 6640. 64)c (21.7740. 45)a
F (15.96+1. 2Db (19. 9240. 89b (1.11£0. 12)b (20. 4240. 44)a
F+KClI (16. 3440. 21)b (21.22+£0.78)a (1.43£0.1Db (20.59=£1. 23)a
F+K>SO; (18.6741.02)a (18.7740.54)b (1. 8040. 23)a (21.2940.56)a

D [R5 A AR NE TR RTE 0. 05 KF- 2257 B3

Different lowercase letters in the same column indicate significant difference at 0. 05 level.
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