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Effects of Bacillus subtilis J-15 secondary metabolites against
Verticillium dahliae on diversity of soil fungi
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Abstract: [Background] There are many studies on the use of antagonistic bacteria to control crop
diseases, but there are few studies on the effects of secondary metabolites of antagonistic bacteria on
cotton rhizosphere soil microbial community. [Objective] To investigate the effects of Verticillium dahliae
resistant metabolites of Bacillus subtilis J-15 on the diversity of soil fungi in cotton fields, and to evaluate
the ecological security of soil microorganisms for controlling Verticillium wilt of cotton with Bacillus
subtilis J-15 and its secondary metabolites. [Methods] The cotton field in Manas area of Northern
Xinjiang was selected as the soil sampling point, and 10 sampling points were randomly selected for
mixing. After treated with the substance that secondary metabolites of Bacillus subtilis J-15 against
Verticillium dahliae for a certain time, the total DNA of soil sample was extracted, and then the ITS1-1TS2
region of fungi in the samples was used to sequence by Illumina HiSeq high-throughput technology, and
the effects of the secondary metabolites of Bacillus subtilis J-15 against Verticillium dahliae on the
diversity of soil fungi were analyzed. [Results] At the 97% similarity level, the OTU number, Chaol and
ACE abundance index of fungi in the samples after 10 and 30 d of treatment were higher than those of the
untreated control group at the same time, while Simpson index was significantly lower than that of the
control group. From the community composition analysis, compared with the control group, the relative
abundance of dominant fungi in Ascomycota and Mortierellomycota, such as Mortierella and Tricharina,
was significantly increased in soil samples treated with secondary metabolites of J-15, while the
abundance of Verticillium and Fusarmm, which were higher than 1%, were significantly lower.
[Conclusion] Secondary metabolites of J-15 resistant to Verticillium dahliae had significant effect on soil
fungal community and abundance in farmland, but did not change the structure of soil fungal community
affecting agricultural production.

Keywords: Bacillus subtilis J-15, metabolites, against Verticillium dahliae, cotton soil, fungal diversity
and abundance
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M EZERIFT B J-15: Brssimis s yibes 5
G HE W2 S G 2 D HT R AT AR EH AR AR AR B A
OrES. alifk. %E | R RN

Z B s G VR RO e . PRI B
ZEAUFT TR J-15 B TEVE HERD T AR R 2 R
Fikkrp, 37 °C. 180 t/min R HFE 18 h )5, X
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112 HIEMHMEARESLE

F 2017 4 3 J A 9835 44 A FH (2016 4F
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B4 B T RELL, T Simpson FEE S BIE T
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X A AR #3473 B 4343 BT (Principal  Component
Analysis, PCA), 540 1 fos, F5 1 (PCI)
FFERLST 2 (PC2) 5 He A 46.33%F1 30.02%, AbFE
10 d 11 30 d A% B ZH AALFRZH 22 [E] A I PEARAIR,
TIREAREEZE A0 A0FE 0 d 1 60 d FFR% B A
SO Z (RIS i, TR A2 R RV, U
Wi SMs AbFXT 3 ELRR AR A — 2 AR

#*1 SMsAEHIEAREMEMEFEEEMSFLIES

2.3 SMs AbIE IR [E R B B & AF KT K T
MEBFhBES MR
A OTU KT PFEREE R, 1E
[P E XA A A it LR = R A 74, il
+ R SN M BB T (51.71%) ¥ ok F 1]
(Ascomycota), FARXF I BELEASFE i 3 5 4 X5t
P, METFXTIEFES, % SMs AbBS, HiE 4
W 11 (Ascomycota) () = JE R HRLH A $E mpfa %, Jo
FAEALRE 30 d R iy AR S 0T R ZH W] d i
s AEHTE (15.79%) 855 [ | (Mortierellomycota)
M FEZ SMs SR EFA, BT 30 d Xz
o, AEPRAH SRR R 22 AR E; Ak, SMs
A0 AT IA X — SR T A B TR AR A —
U, (HARTHE 30 d 2 5 S50 BRZE Y R T B B
2557, UL SMs AbFRXT 4338 BLTR [ 1KF B R
R R FEA —E s (B 2),
2.4 SMs b1 HIEAE R B BERE A REKFR
MEMEES IR
EJE K &, #iE)E Mortierella) F1 43 T &
(Tricharina)TE T A A BRI 4= HEFE oA 0 2 B 3
A XL, H A8 (Mortierella)fE SMs Ab
PRI LS PR F2 B2 BT B, AP 30 d R A

Table 1 Fung abundance and diversity indexes of soil treated with SMs at different time

i TG Chao 1 $5%% ACE 18%% Simpson 54 R
Sample OTUs Chao 1 index ACE index Simpson index Coverage (%)
CK-0 209.00+34.83ab 227.28+4.79b 233.33+£19.2b 0.06+0.002d 99.98

SMs-0 211.00+34.66ab 230.01£8.59b 232.5+2.17bc 0.06+0.002d 99.97

CK-10 155.00+4.36¢ 177.89+0.53¢ 175.7+0.47d 0.12+0.01a 99.98
SMs-10 230.00+27.49a 231.52+0.90b 240.7+1.06b 0.08+0.01bc 99.98

CK-30 174.67+9.51bc 186.50+1.28d 185.9+0.34d 0.12+0.01a 99.97
SMs-30 218.67+2.52ab 247.38+1.51a 253.2+0.96a 0.09+0.01b 99.96

CK-60 185.67+8.62abc 200.68+0.40¢ 220.7+0.47¢ 0.08+0.01bc 99.97
SMs-60 175.67+39.63bc 185.27+0.49d 186.1+0.4d 0.07+0.01cd 99.98

W RIFVEEE AR/ NG FHREER R 22 57 B35 (P<0.05, n=3)

Note: Different lowercases after data in the same column indicate significant difference (P<0.05, n=3)
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Figure 1 The principle component analysis
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Figure 2 Relative abundances of fungi at phylum in soil
treated with SMs at different times
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Figure 3 Relative abundances of fungi at genus in soil
treated with SMs at different times
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Figure 4 Cluster analysis of fungi genus in soil treated with SMs at different times
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Figure 5 Effects of SMs treatment at different time on the abundance of pathogenic fungi in soil

TE: A: 8RR B: klE; C: tffls; D: 9RME)E; E. BXEIE; F. fOBGRE. *. AHIRIIE] 1 4b BIZE 55 %0 B A ) 25 5
B3 (P<0.05, n=3)

Note: A: Alternaria; B: Cephalotrichum; C: Cladosporium; D: Fusarmm; E: Malassezia; F: Verticillium. *: There was significant difference
between the treatment group and the control group at the same time (P<0.05, n=3)
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Figure 6 Effects of different time of SMs treatment on the abundance of two beneficial fungi in soil
TE: A: BREDR; B: Hs/E. *: MR A AL B2 550 BR2H 7] 22 57 . 25 (P<0.05, n=3)

Note: A: Chaetomium; B: Mortierella. *: There was significant difference between the treatment group and the control group at the same
time (P<0.05, n=3)
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