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Effects of neem bioorganic fertilizer on banana growth and fusarium wilt
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Abstract ; [ Objective] To manufacture neem bioorganic fertilizer using neem cake waste, and test its
effects on banana growth and fusarium wilt caused by Fusarium oxysporum f. sp. cubense. [ Method ]
Neem bioorganic fertilizer was prepared by fermenting neem cake with a biocontrol bacteria Bacillus
amyloliquefaciens HN-11. The effects of neem bioorganic fertilizer on banana growth and fusarium wilt
were determinated by inhibition test and pot experiment. The pathogen mycelial morphology was observed
by using a scanning electron microscope (SEM). [Result] B. amyloliquefaciens HN-11 had obvious
inhibitory activity against F. oxysporum Foc4 with an inhibition rate of 72. 1% . Biocontrol strain HN-11
had good compatibility with neem cake. Treated with 5% and 10% neem bioorganic fertilizer, the

banana grew better than the control group with the fresh weight, dry mass, plant height and stem diameter
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significantly increasing. The disease indexes of the two treatment groups were 20 and 25, and the control

efficiencies against fusarium wilt disease reached 72.2% and 77.8% , respectively. Strain HN-11

reduced the number of Foc4 spores in soil and destroyed their mycelial structure.

[ Conclusion ]

Application of mature neem cake by fermenting with Bacillus amyloliquefaciens HN-11 could avoid

phytotoxicity to banana plants. The prepared neem bioorganic fertilizer can efficiently promote banana

growth and prevent fusarium wilt disease.

Key words: neem cake; bioorganic fertilizer; Bacillus amyloliquefaciens; banana growth; banana

fusarium wilt; control efficiency
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1.1 ##

i 7€ By 2 M FF Bacillus  amyloliquefaciens
HN-1 1A EIARAR R -3 b 7385 5 %5 , P b [ 1
A W TE AP R T2 D3 2 Tl A v O (DR S
CGMCC NO:8421) . 7 FEAb 2 Mg I i A ik U1 7R
W EEA LA 4 5 A /NFh ( Fusarium oxysopoyum f.
sp. cubence Race 4 ,Focd) 48R b KK F Pt
YR 2 TR R A s (A 9OE B GFP
PRICRYSRALE T B R AL B 4 5 AR FUN R (Focd-
GFP) 1) AR A8 A B2 Bt SRR IS i 2 45 T 114
ko BV Ay B A R BB B S Y I
BIR, BAR 1 ~2 mm, ELPEEE Musa acuminata AAA
Cavendish cv. Brazil ‘B FHEAMHEH H T & LB
FBERBT ST F AR oS, R
HARm A Ry, Wb+, AL 2R 20k
LT A B S R 200501012 ,0.45 F1125.4
g - kg™, HHERT K H S 5 o

PDA Ji3R5k: 425 200. 0 g, ;#EHE 20. 0 g, Bifls
18.0 g,Z&M /K 1 000 mL, NA §53#3E. % A% 10.0
g, FINEF 3.0 g, WALHN S. 0 g, 35l 15. 0 g, 2% 1RK
1 000 mL, Landy ¥%3# 5. #i &0 20.0 ¢, L - &
24 5.0 g, MgS0,0.5 ¢g,KCl 0.5 ¢, KH,PO,1.0 g,
CuS0,0.16 x 107 g, FeSO, 0.15 x 10~ g, MnSO,
5.0 x107° g, 7&1%7K 1 000 mL, CDM %523 . NaNO,
3.0 g,K,HPO, 1.0 g,MgSO, 0.5 g,KC1 0.5 g,FeSO,
0.01 g, 30.0 g, 38 15.0 g, Z&1E 7K 1 000 mL,
VAR LA B 37 3k . KH, PO, 1.0 g, (NH,),S0, 5.0 g,
NaCl 0.1 g,MgSO, - 7TH,0 0.5 g,CaCl, 0. 1 g, FEEE
0.2 g,2z%i87K 1 000 mL,pH 7.0, EJ#FE [E AR 5%
HE BB 95% (w) , S INZZ 5K 5% (w) Y& & 1
1.2 £PEMNEEMERENIIEER
12,1 Faasdsfa 8 PDA B SR 5P Al A
—M 2 em LE4EEFNEAR Ny S mm [ A LA 20 I R
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HN-11 X509 J5 A Foed (R0 TR P
1.3 ApESERENESENE
13,1 fpiERBUR AR HEDHIE 10 g,
SEIMA R EE LR LR 2518 7K 45 10 mL IR 5] 5
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FIVEPETERS (8. 0 g) BLE KK (8. 0 g) FE Iy ME—B A ;
S E TR A, 180 r - min™',28 C & /F FHi 5.
48 h J5 3 B 1 mL A TR, DU RE 2% ZH ) Do » Fl
W HN-11 P RRA A BB A5 LA EIBR I by o — Rl T o
1.4 HIEHNERR
141 EEHREFMNZHAXR AWKE3 D
AEFE S INENBEE (6.0 g) , HERh A AERG 220 1A Focd-
GFP(5 mL) ; BB ik HN-11(5 mL) , 50 7 £6
HiZE 8 Foc4-GFP (S mL) 5 %J Bt I 45 Ml FE A 22
Foc4-GFP (5 mL) , AN ¥ Jin BB ¥ A0 A= Bl B bk
HN-11,

PRI 24. 0 g K 158, 4% BRI 50 40 30 3] 75
B SR B R, AR S 4R 5 mL A sk (A 5O 1
GFP Fric i & #E 4l 25 5 1 Focd-GFP (L 7k B
4 x107cfu - mL™") , FEMIATGHE K 4 mL R &ET
IR 28 C 25 T RIS 2 d, ARSI K
1.0 g B, A 10 mL JopE7K, #55), IR 10wl B
TH R T2 R b, 90 30 WLEs it i A+ 19
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Fh PR AR 1% et 3 A& 2 L ¥k NA K
FRILAY S5 L =P ,28 C4M F 180 r + min ™' PR
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FIENBRIE [ AR R; 23 YR AT S B B IR HE IR, BT
FIEEIE R LR AR AR T EAN T K S, AR
FHBIE 40% ~45% MEORIEE i & i JE 17 B A 2
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Fig.1 Inhibition effect of Bacillus amyloliquefaciens HN-11 against banana fusarium wilt pathogen
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Fig.2 Effect of neem bioorganic fertilizer on banana growth
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Tab.1 Effects of neem bioorganic fertilizer on banana morphological indexes
Qb3 i i/ g T it/ g P/ cm ZEH/em
At 25 (CK) 75.5 +6.8a 13.5+1.1a 12.4 £0.2a 4.70 £0.6a
5% (w) HEYZ5HE 104.4 +2.8b 21.9 +1.4b 15.9 +0.2b 5.46 =0.3b
10% (w) A=) 258 111.3 +3.8b 24.0 £1.4b 16.1 +0.08b 6.03 0. 1b
D) A3 & LAH —AME NG FEH A TEF R EF(P>0.05, Duncan’s)

2.4 HREENMHENEEMERIZIN

3 Dy it FH BB 25 ) 24 FIEL X A A A 22 0 1) 52
Wi o AN FH EARE A 1) 2 HE RS 2 b A RERS 22 0
Focd i[5 11 00 F (18 3D) , F A IE R ALK, BEA G
ZIG TG AR EO 0, H5Ah Focd J i i 1M AN Jiti
P R 2 HE RS (161 3C) ,30 d Ja iz BRAL & K
R R RS ZAER, TS SR BOA 2 T 90% o %
b Focd S JE B H T w0 29 5% F1 10% ENBGE A= 42

JECE 3B 3A)BF,30 d J5ix 2 AN AahEEA] A 4 K ER 45
TR PR AR B B4, AN/ B3OR o 1 I 25 1 B2 A
TG R TE AR50 R 20 F1 25, 5% 41 24 5%
Fo BRIt w R 5% F10% BB A
Y2 MO X o A 205 1 B S5 o Sl iR B 72. 2%
77.8% o Lh 255, BB A W 245 I8 T LAAT 8K
iR YIE STy e o

A:10% (w) EHIZGHE + Focd ;B:5% (w) A YJZHE + Fock ; C FIHERS I (Foed) 3D - 28 (% I .
B3 EMREEMAENERHERNHIEHR

Fig.3 Control efficiency of neem bioorganic fertilizer against banana fusarium wilt
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A, Fo AR B TR HN-11 2 e 220 B 8047
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100 pm

E4 EDEREMAEREH# HN-11 MEERERERFHRME

Fig.4 Effects of neem cake and biocontrol strain HN-11 on Fusarium oxysporum Foc4 spores
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Fig.5 Number of Fusarium oxysporum Foc4 spores after

treating by neem cake and biocontrol strain HN-11

,‘D,,,, Y. g‘

20 pm

6 AREE HN-11 HEEHERE B LESEENEm
Fig. 6 Effects of biocontrol strain HN-11 on the morpholog-

ical structure of Fusarium oxysporum Foc4 hyphae
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A RESE: Y A 200 BB it A 0, R BERE A
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