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Research Article IRIESE &=

HERBRANERDNE YC89 RMEREE
Wik, KT, mmE Y, ues, hes ', FEae

' IR R SRR, = B 650201
PREARN R T REIR T, = B 650201

W [ HEY ) kD ia H REFRJE T (sugarcane red rot) 4L B R #E . [ ek ] 28 LIRTIA B9 a0 H
REN AT HARER, LA RE S B3 0805 [ 0 TR e ft i JHL T8 (Colletotrichum falcatum Went.) A HE7R A
SR FHPARON IR 125 05 126 X 3200 T AT S5 s I k) 4 T X BRI PR, SR 8 A B R 7 IO 00 5 e Al 7 0 X 4000 7
PERISZI , IEXT B B RS HUSCR 0 = SR AR TR R A B X L T S . R TR AR
A FRAEARFRIELL K 16S tDNA Fl gyrd JFHN 53 B X Rl Bk YC89 R4 . [ 452 1 4ty i i 18 21 17
PR EIRTF 1.60 om 1 5 ARAEBLANEE, Hoh X22, W2, YC89 MITAH I35 1.87 em. XIS EIM 5 #k
WA TR TR0, S5 RPNk YC89. HI. X22. W2, YT93 XF4RIE AR B A4 T SR HAE 75%LA I,
HorP Rtk YC89 X0 i UM RSCR e i, HAWRI A 78%. Wbk YC89 UKW . LIEW . i 9B [
FHLEE AR B S A i JH B A AR KA BRI RIVE AT, ELTE R YC89 X KRB . T RERS e . Hids
FREFIAE T T St TR A B AR AIOCR . e TR A e 450, 1204 YC89 RIPR X oy U1 i il 2R HudT
W (Bacillus velezensis). [ 4518 ] WMk YC89 X4t i JH I HAT B A il Z80R . 3R WG H 1 25 I
LR D BTG HA R B T )

KB HRERIER, SRIIIHE, BN, ik

R R B 2 F 2 H R T T B R B R JE tucumanensis)|M. TR IR T 1893 ELEEIE S
W (Colletotrichum falcatum Went.)5 | 2 # EL 5 MK PO & A IR AT e, 8 A T
X, HAMENBOY R IE ] Bt 5c JR 55 At 5 P R 2 —, BHECETEZ A TR AR A 7 [
# [Physalospora tucumanensis Speg.(=Glomerella A4k L, WAEFE H AR L ENE | B3

EEWA : WERMICEFHZH B CRERVI O ITBIRBI(NERO2018.6.1); = FIA B TRFARIF AL 41 H (201910143) ;
5 F A B T BE ™ P B AR A R 1 % 157(2018-2019)

BfE1EF . E-mail: 1fs810@sina.com

Ui BEA: 2019-06-30; 1&[E BEA: 2019-10-03; MLERBEA: 2019-10-24
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IS8 R s S 22 A T RE R I e Sy 7 E Y
HREM F 2 —, R RE & B 7 i R AT A
25%-50%, L A H AT RERR AR AR 71X
T5e e RS T 2 P TR R R R 5 &
AR, BB 6 AL ERAERN, — AU s
FPAE 4-5 AERUCRL, DRI I o R o H e Y 98
FEM Mg AT B R i AL, R IR
AR AR AL, R AR TS0 el D AR
815 ¥ TR 2R B 5 SR A2 % T R By 2 H T I
AR T, (A Ak 5 28 1RG50 2 5
o955 L TR 7 A PR TS BT VA R BRAIL, A
ERZGFRER, faFAESIAEE, B A H MR
F R H BEDR R B BII6 5 FEATURE R, 1k
SRR L s ) EA A YR T MU 3
A= WA B i T TE AR I 2 I8 — b A & Ho 2 (0
WREEFE PR B . EWNAN T FIA 84
Pyl P H REAR ISR R A R C AR 2 A, Tk
T AL IR B (Pseudomonas spp)™ . K E
(Trichoderma spp.)" F12F #1 47 & (Bacillus spp.)!'”
S5 2 Mo HRE SR I B AT R I TR ASOR 1A 45 L
7/

FEL 9 N 4= 1 (endophyte) & 48 FL A= 16 s o i —
FE BB AR By, AR S TR FRA ) & R 2L
TE NI E R . A AR R A
TER YA N BA TS AP 25 0], Ao 32 I Fak
BRI, ARG TR — R )
HWE R . PN AR LR AR VIR R TR AR TE 2 AR
B AL, AN IR N A A EAS R B A B AL . A= B
T LE BT V6 AE e T I BEE o I BT R . S
k7o = 12 7/ D% 12 B WANN (8722 = 7 R B8 I 1 7
ALY A B 2R G AR I I R
HWBIE E RN IZ RIE RS, I N
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FRAIAR P 38 o3 B e 2 R B 0 AR B e, H AT
EAANDEGTEBOT s T HiY. YN A
P H T MR A AR S, AT BEX AR ) L A%
YEA T AL 22 B IR B IR E R e B
MR BALE N, e BOA N EYIBTIE IR
G, MPINAER) AT ORRE . k. B
BEEZRMEY R,

HRE SR I 2 rh R R A T 5 R A S L
P, T I T RERI AR X e 3t K A R
JH MR A TR A K T . R P i
AT BTN R T 4 e T R AR R, R B
PEA VAL 2B 00 32, s R i A 2 5% B I3
Bin Y e 22 2] 12 R0 . AR E AR
Xt URFE DA EL 22 70 9 R PN A 0 T 7 1 o Xt
REARIE A AL B RCR BT RR , FFXTHEAT 5 E , LA
o H REAR B B Sl A W B i S AR

1.1 e

111 HERAERBERK: HRENAEERA TR
My R HRERTSE BT 8 H TRE PP o 18 S

1.1.2 BT R AR 15 P A B RR T A
O3B A AR R A H BT 12 A HkdE R 5 NP4
FhEgAR . 25, nptY,

113 PR IRE « TR ICBEN R RBE " 5t i
fA T (Exserohilum turcicum). FAK/NRERIRE R &
)R B IE A (Bipolaris maydis). RAZEE 9 R E A
RO (Fusarium graminearum) . HHE IR R
B AR I 1 (Colletotrichum gloeosporioides) . &
KB i 5L DA 7R 22 4% R (Rhizoctonia solani)

LR K B9 iR LA KA ) FL TR (Botrytis cirerea)
= B A R S AR ) AR AP 2 B A W) B R S 36 = 4R
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M, T RE 2R B9 i LA iR I TR (Colletotrichum
falcatum) F1 H #E RS 5 5 R B B A 2R Bk T
(Fusarium moniliforme)HH == B A2\ K24 H REA 5T
Fr o3 B TS o
1.1.4 SRABHEEHEIIEREFFEPDA): 200 g/L £
R, 20 o/L AAINE, 15 /L Bitlg, pH AR,
1.1.5 LB MAKIEFRE. 10 oL HAM, 5 oL B
:#y, 10 g/L NaCl, pH {H 7.0.
1.1.6 LB FEAEEIREE. 10 o/L BN, 5 o/L B
BF¥y, 10 g/L NaCl, 15 g/L Biig Ak .
1.2 H P AR AR B 4 TR B O
12,1 WAEAEBTEMRIRG: RO IR R
PEI N A PR AR UEA T 8 206 05 1 H RERS
JE B B TR 2 AT LA AL PR B AR 5 mm D,
HEMIEERN 9 om 1Y PDA PR H L, RIGTE
PR A 30 mm Ak 4 A5 T HE RN R N AR 41 T
ASFHHE 4 BRASRIBERE, DAASEERD N AR 1 1 P4l
X RE, REASALEE 3 KES . fE 28 °C TSR,
3d e WEMTARCR , TR M R/
1.2.2 ABHEEMYE I : LB B 58 R 16 mm
AP A TR, A S AOGT IRE 35 5% 5 vk 6 HL AT R
Fiii'%, 7€ PDA RiFR3 VARG P A — LB RN
5 mm B H FEARB R IR, EFE & HL 30 mm
b RN 5 AT A IR N AR TR, A
3, LUETCRK AR, 28 °C &4 FH55% 3 d,
FRA 22K, SR 73 SO v HE 4 B AR
AFRZAEAR, FERAE AR (DT HAN R A

VG R=[(W B TR TR B PR 7% BAR)/

Xof BE TR V& HL A2 1% 100% (1)

1.3 ARAERE YN RAREEEZEK
I el

TS A B IR FER T 100 mL LB W 14 R:

FRIEH, FE 35 °C 5T 160 r/min PR 1557 48 he
I KIS R 4 °C KM
12000 r/min #5.0> 10 min, FUCHER FIF. 14 I8
A4S B RV 0.22 pm 4 18 2 I S BT
o VR UR FIHWCANS VR ISR A il 4 B WA
UEVRTL 4 °C 24 ho B FDHERIE AT A5 K35 52000
REW 4 °C 44 F, 12000 r/min &5.0> 20 min,
TUUERC 3G, 2 BB B R AN RAE EIE WA
AR B DIERIEZE 70%IRFEE, 4 °C &1
T, 10000 r/min &.> 20 min, 4 °C VKA E 17K,
3+ b3f, M pH 7.0, 1/25 &% 10 mmol/L BEfRZE
MBI UTIE , I T AN B DB e o U b B i
Al REAETEm A,

KHBRY HOPAR L, BEAE 5 mm 199K
IR PHEM T PDA Bigp Pt g, Al Smm
FTFLARTE PDA AR 45 HE 4T 3 AL, FIR WG
A 100 uL FIEW . IR . AR R R
R ISR U W, 28 °C 557 3 d, fEXT
HE g I T 7 TP Al N, SR e SO
Ab PR I B AR, AR R A (DI R R
TAME IR ES 3, JrikR 1.2.2,

1.4 YC89 BRI SN &

KA IR, DL R K BB R . R
SR . AR RTINS 7 MR IR o HE ST
WIZE YC89 BRI TG LS 15, FHAT LA
BCEAR 5 mm WG ARLF I e R TR e E T PDA
SEAR R, DU SE R YC89 kK, AR YC89
PR X IR, AP 3, THER R R,
kA 1.2.2,

1.5 YC89 WK E
1.5.1 JESFHEMARAEMRELE: S (F
DLANTE RGeS 8 T ) % b3 43 B8 i 1) v 5 2E
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BiTR R YC89 JEARHELEE . S BESCHR Y 1y 12 0
FEVEM KA . GETR A R BTG TR . PR L .
LI A V-P i aAF AN Rk R i
& (RN T) A RN R AR T 22 QYL o, P2
g, Bk,

1.5.2 O FHEYFEE.: IKIEAMNE DNA $2IH0L
FE(OMEGA) BRI YC89 IHAKM DNA, R
FHZHTA 16S rDNA JEEAiE 514 27F: 5-AGA
GTTTGATCCTGGCTCAG-3', 1492R: 5'-TACGG
CTACCTTGTTACGACTT-3'Ph e 5 F H K gyrd
1519 GyrA-F: (5'-CAGTCAGGAAATGCGTACG
TCCTT-3"), GyrA-R: (5-CAAGGTAATGCTCCAG
GCATTGCT-3")i£47 PCR #1412, PCR Jz vk %
} 20 uL, 55 DNA #4872 uL, 5141 (F/R)4% 1 uL,
mix 10 pL, ddH,0 6 uL. PCR § H4FE/F . 94 °C
AEPE 3 min; 94 °C A8PE 30s, 55°C EHE: 30s,
72 °C $Eff 30 s, L 30 MEIH; FJF 72 °C LEAH
10 min, PCR P47 1% g MR e i 1k I [ i
Hi R B, B R Bok 248 TAY TR RO
ARRAFEEATIY, WFE5HRH BLAST #R{AEAE
GenBank LA 2 b4 7[Rl I Ho X, 3 MEGAT7.0
B ERE LT W

2 GRFuaH

2.1 WA PSR

W R PN AR DR P AR VT IR VR A TR B, A5
) 22 MRS H BETR BRI A >1 em BN AT
Pk X22, W2, YT93, HI Fl YC89 X758 S 1A
AN RO AT, AT #RESE] T 1.6 cm,
HhRRIF R ERE X22, W2 Il YC89, &
WHIAE T 1.87 cm, HI F1 YT93 Yk, HAMHE
M 1.70 em (3 1)
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22 K

XSRS B I KT 1.6cm Y 5 BRI A TE
HEATER, Nk 2 PR, Rk YC89. HI. X22,
W2 YTO3 X H S s B R R TE 75% LA I,
FLrP gk Y89 S I 2R J 5 11 410 A Ak SR e e
(E 1), HAMERN 78%, HHE YT93 s, HAm
BEER 76%.

® 1. NEERIHERR R RE ISR NES
iR
Table 1. Analysis of bacteriostatic zones of

endophytic strains against sugarcane red rot pathogen
in stand-off culture

Strains Bacteriostatic Strains Bacteriostatic
zones/cm zones/cm

X22 1.87+0.55d MT-g-7 1.63+0.25¢d
X22-g-11 1.63+0.40cd X10-g-6 1.27+0.12bc
X22-g-8 1.27+0.21bc MT-g-13 1.60+0.10cd
gsm-y-6 1.5740.06¢cd YZ-g-11 1.4340.29¢cd
X22-g-6 1.57+0.06¢cd GT-g-3 1.37+0.1bc
wjm-g-4 1.5340.15¢d wjm-g-2 1.60+0.10cd
w2 1.87+0.32d YC89 1.87+0.15d
H1 1.7040.10cd wjm-g-4 1.5340.15¢d
bm-y-3 1.67+0.29¢cd YC89-g-19  1.27+0.06b
wjm-g-1 1.27+0.12bc YT93 1.70+0.44cd
MT-g-9 1.4+0.26bcd YT93-j-3 1.43+0.21cd

The data are “x+s”. Different uppercase letters in the same
column show significant difference at 5% level by Duncan
smultiple range test.

*2. MNHERRREENESREGH 5 RAEEK
Table 2. Five
bacteriostatic effect on sugarcane red rot pathogen

endophytic strains with good

. - Diameter of Inhibition
Strains Origin
pathogen/cm rate/%
1.98+0.18a 78

2.10+£0.26a 77

YC89 Leaf of YaCheng89

H1 Root of Narenga
porphyrocoma (hance) Bor

X22  Root of ROC22 2.05+0.40a 77

w2 Leaf of Miscanthus floridulus 2.13+0.32a 76

YT93 Leaf of YueTang93-359 2.17+£0.25a 76
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1. YC89 E#kxt iR EEMIEER

Figure 1. Antibacterial effect of YC89 strain on
Colletotrichum falcatum. A: Control (Colletotrichum
falcatum); B: Antibacterial effect of YC89 strain on
Colletotrichum falcatum.

2.3 AR Y0 I e R o T 2 4R
K m

Nk 3 Fros A W7 B IR O 285 o 5t AT PR
2 KA RERIHRIVE ], bRk YC89 Xk
T 999 D DR A1 ) 3 g R 15 100% 5 AE B TR 4 |
AR LEMERIAE 70%04 F, Hd w2 #1
R IR, Bk E] 87%F1 86%, HKJE X22 ik
| 84%7F 81%; A= By i UM AR S B B R 1y
TE 60%LL I, Hirp YC89 Vil IR A 74%,
HI SR8l 78%, 159 3 A U8 vk
T R R A RO i 5 A B T AR R B RO
IR JEE 97 97 Do A A 22 AR R A R, Heh
HI R, K5 84%, HIRNHFE YC89 Fil

W2, PIEZIET] 83%H1 82%.
2.4 YC89 METEME R ST

NWFSEERR YC89 BT, RPN IR
VXS A TINETEIE . TRk YC89 X 7 HRfkiak
s S L A I A SR AN R 2 BT, YC89 Xt I
PRUERAT B U A I TR RO, % T 00 9 D T 410 1 A
65%—80%, HHXT E KRB . HEEAHE N . =
B R BRI RCR I, HAMTERYES] 75%L
EEF 4.
2.5 YC89 HHRHIEE

2.5.1 YC89 JEABEMAEMANKE: Fitk YC89
e LB }iFedk EREIE R IIRIE SR, A
o, WKL, PR, ffE2 K05
PRk BMR YC89 HyA: HRAE AL A5 R L3R 5,
FRE YC89 XPhs &R NUK i . fSERER A . B
Je . BEHERT . HeMhlE . VERIKME . VP Il
BRI, XFEAERE . B3R . Z BRI 8 R
PR . 382 T8 A 2 R AR B AR LSS B B W) 5
FE R AR R (Bacillus)

252 SrFAYELEESR: UK YC89 1
DNA WM P 1 16S rDNA FER F B, it
BLAST {47 UL LT, IFF MEGA7.0 %X
TR R G R E W . 45 WoR F 40w E 51
27F/1492R Xf Ttk YC89 #E17T PCR 4734, ¥ 34,™

® 3. ERERHSMREREERZE KRIEER

Table 3. Inhibition of mycobacterial metabolites on mycelial growth of Colletotrichum falcatum
) Inhibition rate/%
Strains
Culture medium Crude protein ~ Supernatant Frozen supernatant Filtrate Frozen filtrate

w2 89 82 88 86 68 66
H1 81 84 85 73 78 69
X22 85 79 84 86 72 71
YC89 100 83 81 81 77 74
YT93 79 77 73 72 69 64

http://journals.im.ac.cn/actamicrocn
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E 2. YC89 E#kxRIREE AN ER
Figure 2. Inhibition of pathogenic fungi by YCS89 strain. A: Exserohilum turcicum; B: Bipolaris maydis; C:
Fusarium graminearum; D: Colletotrichum destructivum; E: Rhizoctonia solani; F: Botrytis cirerea; G: Fusarium
moniliforme. 1: Control; 2: Treat.

® 4. YC89 I mREIEE ML 24T 5. EFE YC89 IR LAFE
Table 4. Analysis of antibacterial activity of YC89 Table 5. Physiological and biochemical characteristics
on the tested of strain YC89

Diameter of  Inhibition Physiological and Results|Physiological and Results
Pathogen . . . .

pathogen/cm rate/% biochemical biochemical
Exserohilum turcicum 1.83+0.29a 80 indexes indexes
Bipolaris maydis 2.284+0.28ab 75 Oxidase - V.P. test +
Fusarium graminearum 3.12+40.24c 65 Arginine double hydrolase + Gelatin liquefaction +
Colletotrichum gloeosporioides ~ 2.30+0.17ab 74 Indole + Mannose +
Fusarium moniliforme 3.15+0.25¢ 65 Methy] test - Acetylamine -
Botrytis cirerea 2.25+0.85ab 75 Catalase + Starch hydrolysis ~ +
Rhizoctonia solani 2.8740.35bc 68 “+”: Positive reaction; “—: Negative reaction.

actamicro@im.ac.cn
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Yz, HERRFBR/INK 719 bp. B Fgh Bacillus velezensis strain PG-2-MS (MH838019.1)
HU{E NCBI _FF BLAST HOPEEAFIRIBRE O RS, iy AN o gyrd JLDUFAURIMFATAAE NCBI

¥ YC89 5 DI 3 2E fUAT B (Bacillus velezensis) HiiEAy BLAST HOXF, iR EOREHE YC89 5
FRVERY ZEHUFT I (Bacillus amyloliquefaciens) A Bacillus velezensis 1 gyrA ZEH Fy ) MAHMRL, [H]
VY W 25 16 4 B (Bacillus  siamensis) ) [8) I3 P4 15 ALK 100%. #EE RS LA W (4 3-B)HITR YC89
99%. FIF MEGA7.0 HIFHERG R EM (K 5 Bacillus velezensis AT [F—A7r30, Hp 5
3-A)YC89 5 U1 3 2EHUFF 1 (Bacillus velezensis) . Bacillus velezensis strain M75 (CP016395.1)H 2%
FRVERY HAUFT I Bacillus amyloliquefaciens)VAJepd Mo L3 FIREERRZIG R YC89 e I3k
U} ZE 0K B (Bacillus siamensis)|a)Jg—4r 37, Hp 5 W7 ZE AR (Bacillus velezensis) o

(A) YC89

Bacillus velezensis strain PG-2-MS (MH838019.)
99 Bacillus velezensis strain P34 (CP040378.1)
Bacillus amyloliquefaciens strain CIAD-IB72 (MK941881.1)
Bacillus siamensis strain ML094-6 (MH236617.1)
100| | Bacillus siamensis strain K14 (MK696264.1)
Bacillus amyloliquefaciens strain SH-B74 (CP030097.1)
Bacillus swezeyi strain NRRL B-41294 (MRBK01000096.1)
92l Bacillus licheniformis strain D3 (MK574702.1)
3% Bacillus lichenifor misstrain ATCC 14580 (NR-074923.1)

Clostridium sp. BO10 (LN998007.1)
Endophytic bacterium Enf54 (DQ339615.1)

(B) Bacillus amyloliquefaciens subsp. plantarum strain B2 gyrA gene (KJ136127.1)
7 Bacillus amyloliquefaciens strain Z2 DNA gyrA gene (KJ833588.1)

T2 Bacillus subtilis strain HZAU7-1 DNA gyrAgene (KY939764.1)

36l Bacillus amyloliquefaciens strain GB1 DNA gyrA gene (KP337615.1)

51| Bacillus amyloliquefaciens Y2 (CP003332.1)

—Bacillus sp. XPP6-1 DNA gyrase subunit A gene (KC422334.1)

YC89

Bacillus velezensis strain M75 (CP016395.1)

Bacillus velezensis strain L-H15 (CP010556.1)

Bacillus velezensis strain OSY-GA1 (CP031880.1)
Bacillus velezensis strain Hx05 (CP029473.2)

73

0.050

3. EH YC89 ARG L HR
Figure 3. Neighbour-joining phylogenetic trees based on 16S rRNA (A) and gyrA (B) gene sequences of strains
504. Numbers in parentheses represent the sequences accession number in GenBank. Numbers at the nodes
represent the bootstrap values based on neighbor-joining analyses of 1000 resampled datasets. Bar 0.5% sequence
divergence. Target strain was labeled in bold.
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3 b

AT o B H RN AR,
F)— PR DS 2R 10T B YC89, i MR AU H T
I o T HAT B B AR B RO, R A —SE A )
o D Rt LA B AR SR, S T RE SR B e Y
ARG SEAE TR A PR

DSRS0 2 AT i 2 — R B B A B AR, g
PE A2 Ruiz-Garcia 2212005 4E7E PG HE A B30
Thih iz fin & BRI Hofiw 44 0 2 FLAF T Fl . Wang
EFP22008 AFRE LA 78 o A VE A ZEHUAT TR 1Y S 0 5
R, A 1 AR E A FRAE AR 2
WAk YC89 1y 43S v )28 B S 2R AT R o
A 16S tDNA Jy S #EATI0 Y 704, & BLR bk
YC89 5P U 2E 04T 1R (Bacillus siamensis) . V1 38T
ZEAUFT R (Bacillus velezensis) VA M S VERY 2 AT
(Bacillus amyloliquefaciens)f [A) I35 5] 99%,
XIHME YC89 LR IEMR 432, M HIE
AR TERE, WHETRE PR, RZ
ANTR] ) ZF AT RIS A AE & B s P AR I , 1R 5ehy
I3 EARMEA RO A 5 TR0 3 S o PRLHOx
AR H S ERR T RME G ETTE , bR 2
oy 12 5 I AT 455 o3 o AWETERR TR H]
16S rDNA JFHIXS Hk AT %€, b ik— R
gyrd JP AR AR AT I 3 A, S 4k LA B
YC89 5 Bacillus velezensis WIAYE R 100%.

A N A TR R G LA A BT A 52 B SEN B
A2 R . AR D R D T B SO N AR
WA E RN Ty, HED A B T A5 32 208
SRR R, (HR S 3 58 ] K H Y i
SRR, AR TR AR IR A A A
[ R ), 28 s HoAT B A /e R sk
TERH F A B CRA— @ 1R 4, AHCH T #
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X IR IR 22 e, A LETRARAE P AR AN
AR AEGUE N, EAE S S0 REA L Y A B 2
A, BT RASEER = AR R B RN A REARR ]
MIBTIARCR , ZAA R A [ R FHARCR, b
5 PN 2 5 O B A AR S A B, %
TR YC89 MM AN H RIBTIERCR, M
frit—2 I

Z % MW
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Screening and identification of endophytic antagonistic Bacteria
YC89 in sugarcane red rot

Linyan Xie', Yining Di', Lilian He'?, Lufeng Liu', Xianyue Shen', Fusheng Li"*’

" College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming 650201, Yunnan Province, China
? Sugarcane Research Institute of Yunnan Agricultural University, Kunming 650201, Yunnan Province, China

Abstract: [Objective] Screening biocontrol strains for controlling sugarcane red rot caused by Colletotrichum
falcatum Went. [Methods] The endophytic bacteria isolated from sugarcane were used as target bacteria. The
sugarcane red rot pathogenic fungus Colletotrichum falcatum Went. was used as an indicator. Strains with strong
inhibitory effect on the pathogen were screened by confrontation culture. Antibacterial activity of the metabolites
was determined by agar diffusion method. Then, the broad-spectrum analysis of the antimicrobial activity of highly
effective strains with good antagonistic effect was carried out and identified. Finally, the high-efficiency strain
YC89 was identified through morphological, physiological and biochemical characteristics in combination with
16S rDNA and gyrA sequence analysis. [Results] Five strains of antagonistic bacteria with bacteriostatic bands
greater than 1.60 cm were screened by initial screening, among which X22, W2 and YC89 were up to 1.87 cm. The
five endophytic bacteria obtained from the initial screening were rescreened. Strains YC89, H1, X22, W2 and YT93
had a inhibition rate above 75% against sugarcane red rot, among which YC89 had the best inhibition rate of 78%.
The culture solution, supernatant, filtrate and crude protein extract of strain YC89 showed strong antagonistic
activities to the hyphal growth of Colletotrichum falcatum Went. In addition, strain YC89 also had good activity
against 7 plant pathogenic fungi. Strain YC89 was identified as Bacillus velezensis. [Conclusion] Strain YC89 has
good biocontrol effect on sugarcane red rot pathogen, and has great application potential in the biological control of
sugarcane red rot.
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