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Screening of multifunctional biocontrol bacterium against watermelon

Fusarium wilt and its effect on disease control
LI Jin, PU Qian, ZHANG Shuaishuai , ZENG Guohong , HU Xiufang
(College of Life Sciences and Medicine, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Watermelon Fusarium wilt caused by Fusarium oxysporum f. sp. niveum (FON) is a
devastating soil-borne disease, and beneficial microorganisms are the most potential method for controlling
watermelon Fusarium wilt in production. A multifunctional biocontrol strain ZJ T2, which was both acid-
resistant and salt-resistant, and antagonistic to watermelon wilt pathogen, was screened out by acid-
resistant and salt-resistant medium and plate confrontation method, its acid-resistant and salt-resistant
activity and disease resistance were tested, and it was further molecularly identified. The results showed
that the strain ZJT2 could tolerate the culture conditions with a pH value of 4 0 and a NaCl content of
11%, and the control effect of strain on watermelon wilt pathogen in normal soil was as high as 100%.
And the control effect in greenhouse soil (acidified and salinized soil) was up to 67%. The 16S rDNA
identification indicated that the strain ZJT2 had high genetic similarity with Bacillus siamensis and their
homology was 99%. The multifunctional biocontrol strain ZJT2 is expected to become a new material to
control watermelon Fusarium wilt in acidified and salinized soils in a biological manner.

Key words: Fusarium oxysporum f. sp. niveum ; multifunctional biocontrol strain; disease control;

biological control

1202904026713 120 2louthabl
(2020C02030)
(1996— ), , .

, E-mail : huxiuf@zstu.edu.cn



)

50 mLL NB ,

[19]
o

686 ( ) 2021 45
0 pH s [14]
’ pH .
(Fusarium oxysporum f.sp.niveum , FON) s e
s [16]
2] . ’
8’\’10 ’ ’ ’ (7] °
[3] b 2 b Y
(4] (18]
N s D)
[(): b ’ ’
[7-8] ,
Bacillus Pseudomonas , s o
[9] .
1
, f1ol 1.1
s (FON)
(i ’ 9
s s s FON PDA
. , ; NB ’ GM
fiz-s] ( ). SC ( ), 1,
1
PDA 50g/L. 10. 0 g/L.NaCl 10. 0 g/L.pH 4.5
NB 5 0 g/L, 10. 0 g/L.NaCl 5. 0 g/L.,pH 45
GM 10. 0 g/L, 0.5g/L, 0.2 g/L,MgSO,+7H,O 0. 2 g/L,pH 45
SC 3.0g/L, 10. 0 g/L,NaCl 30. 0 g/L,pH 4.5
1.2 ,30 °C,220 r/min 24 h,
L21 s s 10°  /mL
5¢g , 100 mL ; FON PDA ,
, 5 min, 28 C 7d, 5 mm
s GM , , PDA
SC (2 5 cm)
o o 5 ul
122 , PDA ,
10 d,



123
1%
45.40,35.30.,25
, 28 °C.220 r/min
oD ,

pH 20
48 h,

GM .

1%
5%.7%.9%.11%.,13%
15% SC , 28 C.220 r/min
48 h, 600 nm oD

SC .
L 24
L 241

GM
600 nm

FON
7d
, 30 C,220 r/min

PDA )

28 C NB

24 h,

R , 10° /mL .
30d

( 3,

20 s;3%NaClO

1 min; 75%

3 min; 3 ),

24 h,
FON ,
7 d’ b

L2242
40 d (
) , 5 mL
/mL , 3d
10° " /mL FON
.10 d ; o
(pH 6.

108
5 mL

687
0. 22 g/kg) (pH 5 0,
0. 45 g/kg); ’ N
’ 4 ’
CK( )N . . ,
9 s, 3 o
.25
L 251
) NB
, 28 °TC 24 h,
1L 252
CTAB DNA
[21], PCR ,

27F; 5'-AGAGTTTGATCCTGGCTC

AG-3"  1492R: 5'-TACGGYTACCTTGTTACGAC
TT-3',PCR [22], PCR
NCBI  GenBank ,
. MEGA5. 0 .
2
2.1
GM , 7 .
SC , 2
, ZJT2  ZJT7,
2.2
ZJT7.72)T2
. 1 . 1
ZJT7.7)T2 FON .
ZJT2  ZJT7  FON
. ZJT7
28.33%, 7] T2
66. 39 %, , Z]T2
2.3
7] T2 ,
2 , 2 JZ]T2 pH 40
NaCl 1% ,
Cear YARW



688 ( ) 2021 15
(a) X8 (b) ZIT7 (¢) ZIT2
FON
2 ZJT2
NaCl /% pH
5 13 15 45 40 35 3.0 2.5 2.0
+ — — + + — — — —
2.4 , 100,
24,1 ZJT2 FON
7] T2 2 s 75%,
3 o , ZJT2
0, ) .
CK. ;s FON. ;s FON+ZJT2.
3 ZJT2 (FON-1,FON-2)
/% s (FON-2)
CK 0 —
ZJT2 0 —
) ; ARV
FON 100 —
FON-+ 7] T2 . . FON (FON+ZJT2-1) ;
2.4. 2 (FON-+ZJT2-2) )
7] T2 s ; 7] T2

3 4 . ,
(Z(J(I“)Zl_(i?%—]Z[OZZ_%)(‘,hina Academic Journal

1.CK-2)

b

H

ZJT2

Z]T2
N ~fpe c P ichino N
(laﬁgtr onic [ %BB%I’H: House. A
Z]T2

b b
11 rights rescr\'cg7 o /http://www.cnki.net
09

b



5 689
YARVEY
-
3 ANV
.CK-1. ;FON-1. $Z]T2-1. sFON+Z]T2-1. ;
CK-2. ; FON-2. ;2] T2-2. ;FON+Z]T2-2. ;
4 ZJT2 5 ZJT2
/%
CK-1 0 —
FON-1 100
ZIT2-1 0 - ZITz -+
FON-+Z]T2-1 0 100
CK-2 0 . 1397 bp, NCBI MT605505,
FON-2 100 - BLAST , 2] T2
F()I\ZIJJrTZ?I‘Z—Z g(; ;7 (Bacillus siamensis) ,
99%., MEGA 5. 0 Z]T2
2.5 GenBank 9 (Bacillus spp.)
251 ; Z]T2
NB Z]T2 C 4,
5 . . R
N , ) , L3
R tesl, NBT-15
252 60. 50267,
7] T2 s o
—Bacillus velezensis CR 502 (AY603658)
i Bacillus amyloliquefaciens DSM 7 (FN597644)
— 891" Bacillus siamensis B28 (CP066219)
Bacillus siamensis KCTC 13613 (NR117274)
ZJT2 (MT605505)
47 Bacillus subtilis NCIB 3610 (MT421926)
85 Bacillus nakamrai NRRL B-41091 (NR151897)
i Bacillus cabrialesii TE3 (MK462260)
irBacilus tequilensis KCTC 13622 (MN598645)
Lo Badilblsihatoidlerans ARCIC26006 (MNS40041)
Burkholderia metallica L73 (LN890069)
4 Z]JT2  16S rDNA



690

( ) 2021 45

Z]JT7  ZJT2 ,

a) ZJT7
28 33%, ZJ T2
66. 39%
b) ZJT2
pH 4. 0, NaCl 11%

o

7] T2

c) N

100% ,

67% ,
.16S rDNA , 2] T2

(Bacillus siamensis)

(1] . ; s .
[J1. , 2013, 26(3):
1019-1025.
[2]
[D]: : ’
2019 15.
[3] ; . [Jl.
, 2004(1): 17-19.
[4] , , .
[Jl . 2002, 18
(2): 71-74.
[5] ; ) ,
[Jl. ,
2002, 15(2): 65-68.
[6] Faheem M, Raza W, Zhong W, et al. Evaluation of the
biocontrol potential of Streptomyces goshikiensis YCXU

[D]. : . 2013 13.
9] , , .o
[yl . 2019, 33(2): 167-172.
[10] . .
Ll , 2018, 49(20): 90-91

[11] Van Nguyen S, Nguyen P T K, Araki M, et al.
Effects of cropping systems and soil amendments on
nematode community and its relationship with soil
physicochemical properties in a paddy rice field in the
Vietnamese Mekong Delta[ J]. Applied Soil Ecology,
2020, 156 103683.

[12] s s .

[J]. , 2019, 38(5):
225-232.

[13] ; , .o

Lyl . 2019, 60
(8): 1298-1300.

[14] ) , .o

[JJ. » 2020, 40(1): 15-25.

[15] , , ,

L.
, 2017, 23(4) . 1077-1088.

[16]

[D]. : .
2016 57.

[17] . , . .NCT-2

Lyl , 2019(6):
73-717.

[18] Brigido C, Oliveira S. Most acid-tolerant chickpea
mesorhizobia show induction of major chaperone genes
upon acid shock[ ] ]. Microbial Ecology, 2013, 65(1):
145-153.

[19] , , .o

[Jl. (
), 2019, 41(6) . 806-811.
[20]
[D]. : . 2018 48.
[21] . . s DNA
L1 . 2018, 34
(4): 102-106.
[22] , . CTAB
, 2010, 37(8): 1211-1215.
[23] Edbeib M F, Wahab R A, Huyop F, et al. Halophiles:

Biology, adaptation, and their role in decontamination

DNA[J].

of hypersaline environments [ J |. World Journal of
Microbiology and Biotechnology, 2016, 32(8): 1-23.

[24] Tian Z. Chen C, Chen K. et al. Biocontrol and the
mechanisms of Bacillus sp. wl76 against postharvest
green mold in citrus [ J]. Postharvest Biology and
Technology. 2020, 159: 11022.

against Fusarium oxysporum f. sp. niveum [ ] ]. [25] . L3
BuﬂogmalLonnol 2015, 81(10); 101-110. [D]. . 2016 63.
[7] (€)1994-2021 China Academic Journal Electroni¢ #ublishing llou~,e All rights lescncd http://www.cnki.net
[Jl. , . 0. , 2011, 27
2016, 31(S1); 447-452. (3): 428-432.
[8] ( )



