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T A B TYS3 . WK29 . JR28 =Rk XF H I A% 0 TR I P AR R R TR, 4R S A i R 3R e I A A A
( Streptomyces virginiae ). GHIEEEEW (S. iranensis ) FIREIKEETE (S. lavendulae ). WK29 X 6 FfiA 495 JF 1 (1 411
HHN 68.41%~78.22%; JY53 X 5 Flip 5 14 AU 1 24 58.66%~72.85%; JR28 X 4 FhAE i 5 b B9 18 3K 27.69%~
60.15%, 3 BRI HA —E) it E— SR HMBEYIE LB, FPk TYS3 il 7= p-H RN . g MIE kY R
I R ARG, R WK29 ., TR28 UE A 7 AR U . B-H SR . ZT AR R . W kR S A Ve B e B AR
A FR I, BT TYS3. WK29. JR28 WVRALER)E , T REAR S R e 55 31k 28.00, 25.33. 22.67, BEMLT
CK 1 64.00, I HEABIFMIEA KB, ABF5EEM, TY53, WK29, JR28 =Hhj sk @i xt H R B — E WA
RO, HE— AT T AR I A By R R
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Screening of Antagonistic Actinomycetes Against Sugar cane Red Rot
Pathogen and Efficacy of Potted Plant Control
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Abstract: The study was aimed to screen actinomycetes with good control effects on sugarcane red rot and enrich the
resources of biocontrol bacteria for sugarcane red rot. JY53, WK29 and JR28 were screened from sugarcane rhizosphere
soil, which showed superior antifungal effects against sugarcane red rot pathogen. They were identified as Streptomyces
virginiae, S. iranensis and S. lavendulae, respectively. The antifungal rate of WK29 against six plant pathogens ranged
from 68.41% to 78.22%. The antifungal rate of JY53 against five pathogens ranged from 58.66% to 72.85%. The inhibi-
tion rates of four plant pathogens by JR28 ranged from 27.69% to 60.15%. All the strains exhibited a certain
broad-spectrum activity. Further exploration of the antifungal mechanism revealed that JY53 inhibited pathogen growth
by producing fS-glucanase, siderophore and volatile substances, while WK29 and JR28 inhibited pathogen growth by
producing protease, f-glucanase, cellulase, siderophore and volatile substances. Pot experiment showed that after treat-
ment with the bacterial solution of JY53, WK29 and JR28, the incidence indice of sugarcane red rot was 28.00, 25.33
and 22.67, respectively, significantly lower than 64.00 of the CK, and had a good growth promoting effect. This study
indicates that actinomycetes JY53, WK29 and JR28, have certain effects on the prevention and control of sugarcane red
rot disease, further enriching the resources of biocontrol bacteria for sugarcane red rot disease.
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HE ( Saccharum officinarum L. ) & —4F4E B
ZAEER IR C4 AEY, KRBt H ey
1912 t, At FEBIIE 80%F1 A1) L RENY 40%,
P ik 8004236 e AE B RERY ZFh AR M o
ik 5IH T ( Colletotrichum falcatum Went ) 5|
T 1) % JB8 9 2t S el PR ™ ) 24 H R M T
SRR FEERE, Do EHREM R KR EZE
R, WUR S R KR I e R ZE AR B e . TPk
N T 5 SRS ) S0 B 222 0l 21 /N A, B s 1
AR RS B, B I bk LR g, A
S5 HR LT (A BE S, SRR LU B B
I T B B B B B A i T AR AR e e 2R I
PEZEYN I F T WA AL BIRA A B n %
RBEHR, 20 1A SEH & BRI R . AR
1 5 A BEAE H RE ™ 08 5%~50%, X —Hik T
OB IR 31%5, BRG, HRER 8% A9 B
AN e AV B = LN o= =397 by LN o7/ 19))
HRECEE. MTPEERENK . ditkS ek,
2z B i PR A AR, HLAR T K s 2 % T )
G R AP, bR R A S
. TG YA, BUN H REAR R B G 0 92
SR — KGR Y DR, X R A e T L
A IEPE AR A B AR, X R AR R A B
BIRRGEIR, DLRCH EAR R e 2 2 e A
HFEE N,

AR, B RE AR e LR W B IR AR 3
R 5 F AT ( Bacillus spp. ). R 5 &
( Pseudomonas spp. ). K% ( Trichoderma spp. )
JEFF, OG0 R T T 7 3 T T 20 s P A o i
HARGE . B, XIA 2O 3 — bR E T 2R
FFEE ( B. xiamenensis ) PM14, 70 2| H EAERE T
RINFLREUE B8 S b A A B TS M A 2R & i, i
AR H R RGP, A SOE AR I~
JEp B EE ST, [FIRFE HEH REM A K, SHAIR
UV, o TR A0 0 T LA S A P B A e
LB HU-8 Fl HU-9, BEHEA T H R bR X 285
B A A S 5 JOSHI 2213 B i e 1531 2 dhok
o | I B U 12| D N w1 2 e
254 3 AR 2y =, TR T OREE R
BELLIBS i WM 78 71 o i RAE AP R 2
KU, HAERTSOR B E, Kk AR LR,
FEl PN A 2 25 0o i o T B TR R 0 0 T R JT T AR
LW, i, WANG U & B, MH B
MR B 4 38 vh o3 8 0 e 19 B KR AR BE R T (S

griseorubiginosus ) BTU6, % & ik Al 38 o 9% 15 H
TR AR Hh -5 3 B A G 1% T 1 AR
I 2 B i H I BA R (B ; SR AL AT B
BTU6 HA AW & UL T . p-1,3-70 FbH il F1
ARSI RE ST, A YA KT X
5B H A bR f R LA A . ARl
TR L 1 6 AR A 57 R IR O B AT
MR T, @A B 8GAE] 69.23%~100.00%, HH
B LM AMEE T . BSRY pH FIER TN 52 68 1 %
Mrl &I s R, HLE8EE (S recti-
violaceus ) YC2-3 AL AGIA YT 2 FIH b5 2H 35 ] (5%
R /INZE ZE BB 0 1) S SR AR G e 8 BRI A oy
MraR M, iz EA & R AE RO,
gk LRTR, TR AR Z A b, BER
PR 0 1) A 0 0 PR A A L BE ) B e 3 T Bt
B R, O AR A B AR A g SR BRI . (HL
FHF HRE 2% J85 55 B 3 19 A= 7 s 2 AR R b
KATHIRESAN %517 g i v 15 1] 10 MR
HXF BRI TE (C falcatum ) 304 58 K
3.0~27.5 mm, T H A A& WIHAEAE R BT RER;
ROSE R ST RaE . Rk, A B —L 0.
7 395 XoF R 2R o LA A B v 28R 9 A B
LR o

A5 R FHAR U A0 Tk 43 5 15 57 1 REAR
RmT BE IR AR B, 38 A T AROOT IRF 2 R TR 22 A= 4K el
R HARiE R R SRS HIss . B g he
TR AT . AR EAAIR IS A A Y R S R
A E AR B AR 0 S 5 FE L SERE [, e
MG, FEit—25 5 I H AR BRI 7 M4
AeJ1 . FRRBERE AR MAE R I AR ), R
MrEEALEE; e, et Ao 10 E H AR
PRI A DR AE KW T, IR O R A H e R 5
g L W Bl e ) o B P S S8

1 MEE5AE

1.1 Rt

111 AR R bR [ £ B AR R
I FE AR H A ARAR PR, B T80 ‘CUKFHIRAT, 25 H .
112 #XmRE HEEAERE ( Colletotrichum
falcatum Went ). H BEAS J& K B ( Fusarium
moniliforme ). A2 ¥ # ( Rhizoctonia solani ).
RAGRTIH ( Fusarium oxysporum ), MR IR 2R
W ( Alternaria alternate ), £ K/NBEWR # ( Bipolaris
maydis ). WE RIEFHE ( Colletotrichum gloeo-
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sporioides ) Y = F AR R 27 HREAI 52 BT IR A o
113 BXB @A b AT B A R 7
W H D p e IR A BR AR AR E M
PG AT NS R A R A R A
1.1.4 Bk Rssr  fOXH V6 22 5,
FH 25 B A M R 2= HRERAF 9 BT 9 U T 4 3L
1.1.5 ARk SR MU g B
Hil s R — S B gt . DR ERITIG IR . MR
Ml % e Kr g 3k | AR RESE E HER AL . ARG
FEEFRHE | VR AR IR Ol
P E 5 RS2 ) USTEC ) 1% 57 4 AE WL B8 35 7
5 AERAR R e SR
12 Fik
12,1 BHAALHGLH RAWBRA LD
OB R . B 10 g R 4R SN ZE 24 90 mL TG
7K 250 mL #EE R, T 28 °C . 180 r/min #ik3%
1h, #'E 5min, DIEWRE THA 9mL TEKH
KRG A R ER BN 10° 104,107,
UL 100 pL 7 BEWOR A TS I 0.05 /L H 4% FR 4
R EC 1 SR FR3E, T 28 THiFE 3~5 d, #EUR
[T 25 PR TR e 12 2 RARIB 4lii 52, 70%
HIRAE T80 Coksarh, #H.
122 FHRAKEGHE RPN Ik P
SHEPUR R AT RI0 . FTHCEAE N 5 mm AL
LR A VHERN T PDA PARIGFREE, T8 4 5
Hefp, A0SR SR I A0 25 mm, F 28 CHEF%
1 do BEJGFTHCEAR A 7 mm A8 H RE 2% 8 995 12 42 /b
FRiFRHE g, DIRE R B 1 15 95 5 % R
AL PE 3 RE L T 28 CARLE S 35 2 %) B 5
PR VR R B R 0L, R A o738 Sl 45 Ak 2
I JEL DA TR 8 B, TR R . P RR = HR
7K H AR AL PR TE VK B4R/ IR 75 B A2 % 100%
SR FH BT 22 1 K3k 23 P 1t o) -4 B 20 SR s e
IR R AT 0 o FTHC 3 AN BN 7 mm L
LU, A THA 50 mL & K— S iR 3%
FERHETE T, T 28 'C . 180 r/min R EFE 7 d.
B 30 mL BT 10 000 r/min &5.0> 10 min, F3
WM 0.22 pum JC PR JE A5 UE A5 2 0 R & B
PR KBRS PDA BiFREELL 110 (1Y) iR
IR, VR ENEE [ 5 AR T AR IR I b e A
ol 5 mm BRIREEE. DUINA R — e B
KB EEFRIE XTI, AP 3 R ER, F 28 °C
B % 200 RO LB R VR KR, SRR
T D0 A5 A B TR R TR AR, TR TR R

123 HHAALZBH S EEE R B
MR 45 PR T 1Y TR 22 A T IR 25 2540 o Ik Bs O
PSS R ) VSRR ik, K d
U BRI L4 4 Fh T 8 B 5 7 3 . &
IRHE IR 3L | HM- R AWM 373 | TTHLERTE R KT
FRIk | WERRE-ZZ ARV IR AL | MR IR BR
BUIRHE IR, WERBEFRARE, FHEUEATIE M K i
5. AL . BB . HoS AR
R A | A R A it 6 B sk Y ) R
WREEF5 B TR B 0 A B A AR R AE

I RAR M RN DNA 42 BGRAF] & 1
PRSP T M DNA, I AR 16S
rRNA L 51951 64T PCR #4523, PCR P24 F]
FH 1%35 e WEEE e FL VR 5458 ), %48 T AR T
(R ) B A BRA FHE TR . 3RA5A 16S
rRNA FEHF3] &2 NCBI ( https://www.ncbi.
nlm.nih.gov/ ) §t¥E E#E4T BLAST JF4) Hext,
AR A S R T S, AL MEGA 11 3
PEAT IR MY, SR SRR A R G A
1.2.4 BHRAEKAGIFRAENE KT IR
T I AP R e TR X TRE A B8 T L ST 22 AT
IRAIHRTIDE . MAF AR . FOR/DBERE .
BRI 6 PR R L A AOR , A
A3 3 RER , kR 1.2.2,
1.2.5 HFEALZBWEANEWIE (1) F=HINE
RB TR o 43K e 6 VT o 2 80 SR W Il 6 7 B
Frdk | FHERME B . BOME e R
M, T 28 C 3R 7 d, MELHIESNE A LB
A Pl ol A7 (0 P B

(2) FPEREERRRE M E . Bt 43k
R TR S B E R R R AR, T 28 CF
Rigt 7d, WSS 5 S I JCiE B

SE R AE - 21 MACHUCA 25241 7 il
PRIRR I 7= B RK R B T o TR AR LA 1% 1) 2 it 42
% MKB AR E F=EF, T 30 'C, 160 r/min AYHE
JRef#EsE 3 d J5, BET 10 000 r/min Z5.0
10 min K EFE FIS RS CASHIWE L1 2 1Cv/Y)
FL IR AT RO 1 h, F K 630 nm AbI a2 /2 i
RAI B, PLE s FRIENZS B IR
T WHRADEEEMHICHN As, STIICHN Ar, &
JE TR B R AT & (As/Ar ),

(3) ¥ %MW S50 10 B AR I e o 2R HOBLINL
8113k 2V s 55 T e 2% TR 4 %V 0 RO A I
9o JEL TR 1) 0 BRI BB T o O A Bl R TR R e B R T
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FER—5M b, T 28 CHEERFE 34, BIMT
TBOHT e 5 IR TR B UF, B2 D 2T PDA SEAR
e R I TR BT AR R A AR R ik
AR b, FHOREEEDR 2 NSRS E, T
28 CHHIRRIFE 5d, UURLHEIULREIELEY
Jo Ak PHL 95 S S AR PR S X R R A A 3
W o R 57 28 VR I 5 o Dt o AT VR LA, TR
TR,

126 BEEHEMNZGIEKX WE 7T DR,
(1) WEKRAEEAXI; (2) ZHR; (3) @k
AT (4) B ARTEREEN; (5) JYS3
s (6) WK29 s (7) JR28 Hl ., EARMLTE.
B A . KEIRA B H IR ZE, HEW
RIZWMWEE SR AR T HATHERE , 7 d J5 BRI 5
— R AR AR 1S ecmx15 cm BYIARAE
b, BB, BEMEERS 4, 3WKEE. it
K& 55 )5 T Uf i D8 E W, WO E S 1x10°
CFU/mL, %:#% 50 mL, &EFE 7 diEde 1 Ik, e
3 WK ZBH R B M B ) it R R U R 2 15 BH
Pt . Z 5 R4% 1500 50 B, M7 50mL, A

[ AR 20 d, KB AEIIEDE 1 W Rk ZE AT
WA 1000 F5F RS, 445 50 mL, [RIRIREHA A
30 d, RERHIMEEDE 1 W mAREHFlHE 500
M RE, 4 S0 mL, HEFEIAN 20~30 d, 50
WA DS 1 VK o Bt 2R P AR ok e R ik B o 1x107
CFU/mL W25 B i 6 7 . 30 d 5 &itk
PR, HZ IR XIE PO 05 kAT 55 4%
Y, ARG 8 ORI X B
1.3 HIEAIE

i A Microsoft Excel 2016 %44 %12 5 A 2 i
frAb ¥ &, I IBM SPSS Statistics 27 4511
A ANOVA AT XE 5 2022 5 W 40T o

2 HER55H
21 HERHZEESBESHE

MR+ B9 5] 364 B R . IH
T2 IR S 05 TR A PR TR AR, R FH P ABORT IR 4] 0 A+
FIEAEPEF R E 19 ¥, @R T
70%M9E 6 ¥k, 43518 WR12 ' WR37.JY53  JR28,
WK29, WR1 (% 1),

R1 BERAHEER

Tab. 1 Initial screening of actinomycetes
k7S Jis TR TR VR HAR Bl k7S s JE TR R LA ME A
Strain Colony diameter of pathogen/mm Inhibition rate/% Strain Colony diameter of pathogen/mm Inhibition rate/%
WRI12 18.36+0.36" 78.40+0.43° WY18 29.38+0.14¢ 65.44+0.16"
WR37 20.26+0.21™ 76.17+0.24° WK30 29.44+0.09¢ 65.36+0.11"
JY53 20.32+0.18™ 76.09+0.21° WR2 30.43+0.27" 64.20+0.31'
JR28 21.41+0.03' 74.81+0.04° WK64 30.50+0.30" 64.13+0.36'
WK29 21.47+0.10' 74.74+0.11° WKS 31.42+0.05° 63.03£0.06’
WRI1 22.51+0.09% 73.53+0.10¢ JR13 33.260.12¢ 60.87+0.15%
JCss 25.57+0.07 69.92+0.09° jc42 37.41£0.21° 55.99+0.25'
WR25 26.00+£0.08 69.41x0.10" JR35 42.36+0.23" 50.16+0.27™
WC25 28.47+0.25" 66.50+0.29% WY17 42.50+0.10° 50.00+0.12™
JC14 29.30+0.05¢ 65.54+0.07" CK 85.00+0.00°

I FSIARFR/NG FEERR 225 3% (P<0.05 ),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).

22 HRHMEZEERUR

K 224 KR T R KT 70%
MR T . 45K, 6 Mtk mn Tt
AL R T R 380 X i OB s TR LA A o R, TR B
JY53. WK29. JR28 MR RCR LS, MR
WIoh 87.53%., 85.84%. 84.93% (£ 2). Itk
BEkk Y53, WK29, JR28 VE N4k mtk, M
F itk — LT o

23 EMHE&KEHNEE

TR TYS3 . WK29, JR28 #1755 324 1F UL
g2, GERFW], Bk IYS3 SRR 2 H R
AWM . BRGRR R R A6,
REEFEP R EOSIREC,; SN LTI
TR BREESEREPEAM, EHA
R R amBite, AR, 2o
% TR EEER, T OAMETE (B 1A, %
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Tab. 2 Antagonistic actinomycetes rescreening
73 9o JEL TR T v LA FIES
Strain  Colony diameter of pathogen/mm  Inhibition rate/%
JYS53 10.60+0.09¢ 87.53+£0.10"
WK29 12.04+0.67° 85.84+0.78"
JR28 12.81£0.55° 84.93+0.64°
WR12 18.34+0.05¢ 78.43%0.05¢
WR37 28.69+0.07¢ 66.25+0.08°
WR1 34.54%0.18° 59.36+0.22"
CK 85.00+0.00°

: FSIAF/NG FhEFRR 225 B2 (P<0.05),
Note: Different lowercase letters in the same column indicate
significant difference (P<0.05).

3). HtE WK29 ZEf [RKi 53 R R K
o, SENHZE A6, FHRNESRE LA
PR, LN LR amB o, SLNE
ik, TobERE . AW, SAEWZLS Tz
il 722 B ARTER, 7 M R S RE (K 1B,
% 3). FKE TR28 M4 B 224 8 FR Billg 1 R 4k
oA f, fEHARIRE PO R asiR S, L
TR 22 17E S BRI AR 0 L B (0, 7R R
IR MR EM R LR A6, FHRRR
B LRE¥A, IENHLTHR, SR n XL
M filFez2 HeEk, fr B (& 1C,
#3).

A - B 5w
’ T 3
ST s i - -
A/ L .
/{\ / /e ‘év
\ 2 ) ¢ 3 .
i sl Wil
R ( 7/»} el ;
| S— £t
0.05 mm 0.05 mm
B1 BE#IY53(A) WK29(B). JR28(C) MEBHLEH
Fig. 1 Microstructure of JY53 (A), WK29 (B) and JR28 (C)
F 3 HE# JY53, WK29, JR28 FEAREIHE & L AUKE FR4H1E
Tab. 3 Growth characteristics of JY53, WK29 and JR28 on different media
JY53 WK29 JR28
Bigesk SR ENEZ TEEGE SUERZ AL THENGE SERZ A2 THERaE
Culture medium Aerial Base Soluble Aerial Base Soluble Aerial Base Soluble
hyphae hyphae pigment hyphae hyphae pigment hyphae hyphae pigment
[ R Ik WEA B X KE A G WEA H o
Him-KEBHEFRIE A6 e ¥ A wHE ¥ RER W J
TCHLEL VER B 77 JE %56 HeE ¥ M A ¥ REE HeE J
WERPE - R A Cgch x M ek x WEA oyl J
W e REA A ¥ M R H A, & £ H{ ¥
DR RER A ¥ A R H & E S Hay €A, &
BIRENRR TR A H X EREN H{ G A B G

AR ZE R, AR JYS3 1 HoS
FEAE I . B AR L AR A SR Y o BH
PR, RERERI RN . 2200, Wtk WK29 e
WK . AL . R . AR
W R Y O B, RERI R AR Rk JR28
(R TE Ry K RS A PR A SRR 56 S B, AR I
HIEWE . R (R 4),

Wt P E R TYS3 . WK29, JR28 ) 168
tDNA 5, 7458 114 % GenBank %X

i, B 541 B0 PX533038 . PX533039 .
PX533040. 7£ NCBI %4fs)% s #E4T BLAST HXT,
e BRI 458 v AN ] T 0 e 9 A 2 R 8 7 A
(K 2), Z9RRM, Btk JYS3 55 e miks
B ( Streptomyces virginiae ) [ I M 75 ( 99.65% ),
HRH—X; W WK29 5096 %H KW
( Streptomyces iranensis ) [FIEYERE (99.86% ),
HER—; MEK JR28 W5k 58 K 55 % &
( Streptomyces lavendulae )[R JEVEF = 99.93% ),
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x4 B IY53, WK29, JR28 iy 438 A L 45 4E
Tab. 4 Physiological and biochemical characteristics of
JY53, WK29 and JR28

W H Item JY53 WK29 JR28
VE R K fff i 5 - + T
H LT3 56 - - _
e Al i 0 - + _
H,S 77 A il g + - —
BB A 1 + + _
iR R 56 + + +
] 2 A + + T
L + . _
T EE - - _

T +FOR M R,

Note: + means positive; — means negative.

89
100

89
65 100 — WK29
91
100
JR28
—
0.01

HE N —F ., GAIEEWE ., B mme . &
PRAALFERR X 16S tDNA SESE R, W15 H bk
JY53. WK29. JR28 43514 5 o 3 75 & 0 ik 75 I
(S. virginiae ). PHEASERE TR ( S. iranensis ). IRE
KEERFH (S. lavendulae ),
24 HFEHHEZEHINEILE

R FH P ARG IRV 0 2 R TY 53 . WK 29 . JR28
PIPITE I, 25 REM, Ek WK29 M pE ) ik
e, X 6 FRIYIREE I E R R 68.41%~
78.22%; WEAK TYS53 ¥Rz, XFH HERY SR e
il VE L Ok H Al TR TR B B R R R 58.66%~
72.85%; BEAR JR28 HNE) iEPERE 22, X H REAY
JEIRTE . SEAN AL B G B ROR , X AR
SR BB RN 27.69%~60.15% (% 5, K 3 ),

Streptomyces rochei strain NRRL B-1559 (EF626598.1)
Streptomyces carpinensis strain NBRC 14214 (AB184574.1)

Streptomyces matensis strain NRRL B-2576 (EF626596.1)

L Streptomyces iranensis strain HM 35 (NR 116697.1)
Streptomyces luridus strain NBRC 12793 (AB184150.1)
Streptomyces microflavus strain NBRC 13062 (AB184284.1)

99(JYS53
Streptomyces virginiae strain cfcc3118 (FJ792555.1)

8£ Streptomyces lavendulae strain SZN118 (MW391658.1)
Streptacidiphilus torunensis strain NF37 (KT933137.1)

B2 ET 16SIDNA FIIHNRGEXE R
Fig. 2 Phylogenetic tree based on 16S rDNA sequence

®5 HE#H JIY53, WK29, JR28 % 6 Fhi& )
IR E R E R
Tab. 5 Antifungal rates of JY53, WK29 and JR28 against
six plant pathogens

955 L EL I J# % Inhibition rate/%

Pathogenic fungi IY53 WK29 JR28

H R B T 0 68.41+1.27 0
SEAG 22 A% TR 58.68+0.46  69.29+0.27 0
ALl JT A 63.30+£0.16  73.08+0.19  27.69+1.52
T B T 53.86+0.18  72.87£0.19  53.90+0.70
TR /NFES 51.35£0.77  78.22+0.38  34.60+0.53
O 1R AL T 72.85£0.28  70.88+0.94  60.15+0.18

25 HFEHB&ENEVIZEDER
2.5.1  FERashEEAE A P AMNEERE S AS I 2 R 40
E 4A Fi7n, WRR TYS3 RERS ™ p-1 MEEE, (HA

RN YERM; FE WK29 F1JR28 177
B, p-H R S 2T R

252 FegEskEabh CAS BRI IR |- 3
PR b R RIS A i B, w2 A 3 B
FEREERERE S (B 4B ). RSN RN
3 MR MRk AR ) E AT e, AR RS
BRE M i (As/Ar ) FRR/INACHI B T Bk 4 6 18
BREMIRE ST, As/Ar B/, R B R &
Wz, MK 4C AT, BAREESR 3 d 5 RSk AR XS
SN JR28>JY53>WK29, HERRE, £
BERRF= B2 R WBE T WK29 > JY53 > JR28,
253 B|RMEHRIARS  SRADBUILE L
W22 R T B bR TY53 . WK29. JR28 ¥ &1 i
X A5 T 5 TR (I BRI SOR . S5 SR AR, ERE TYS3



514 o AE A F AR 47 %

JYS53

WK29

JR28

HRER R AL RAGRITE MERERE  ERDIERE TR SRR

Fusarium moniliforme Rhizoctonia solani ~ Fusarium oxysporum  Alternaria alternate Bipolaris maydis  Colletotrichum gloeosporioides

B3 FEHk JY53. WK29, JR28 3t 6 Fhit 195 & H A9 6 2 R
Fig. 3 Inhibitory effects of strains JY53, WK29 and JR28 on six plant pathogens
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A: Determination of extracellular enzyme production capacity; B: Qualitative determination of ability to produce siderophores;
C: Quantitative determination of siderophore production ability; D: Inhibition rate of volatile substances against the pathogen;
E: The antifungal effect of volatile substances. Different lowercase letters indicate significant difference (P<0.05).

B4 HMZE JY53. WK29 1 JR28 I E ML
Fig. 4 Antifungal mechanism of JY53, WK29 and JR28
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AREEH . FEATE 2 HRAEHAMLIL, Ak

2R A AL PR AR T R = 2R, R AR AL
AP JR28 SR FIRE R . 2R
W 2 RACEAR L, tRm 5SS T 17.31%.
24.20%7F11 29.63%, Ui B AR i £ A (SO H T 2l
&R B AR, RS H A AR AR (R 6 ),

R 6 ARLEXHERERHBRREELRITN

Tab. 6 Evaluation of control and growth promotion effects of different treatments on sugarcane red rot disease

fib P W= =M VNEIER AHXT B 3K
Treatment Plant height/cm Stem diameter/mm Disease index Relative control effect/%

CK 22.81+1.36° 13.2240.79° 64.00+2.31°

LR 25.14+1.60° 14.09+0.73¢ 20.00+2.31° 68.75
KB 27.78+1.94¢ 15.09+1.15° 28.00+2.31° 56.25
LA 26.24+1.90¢ 14.69+1.44% 25.33+2.67% 60.42
JY53 29.05+1.60° 15.98+1.04° 28.00+2.31° 56.25
WK29 32.17+1.68° 16.60+1.06™ 25.33+1.33% 60.42
JR28 32.59+1.18° 17.06+0.83" 22.67+1.33% 64.58

T FFIAR/NG FPRFRRZ R B3 (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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25 9 AU FF SR g o 85 A A I R 2 T T A S o
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YFE, TEMEIERIY A AR B E R G
5 T AR B PN A58 R F Ak I vk
FITR 22 A Kl 263 X CH TRE AR B - 38 43 B 1Y
364 PREMRIEATRITH AR O, R EILE R TYS3.
WK29., JR28 1Y A T U8 TR0 205 JE 9 AT ) 4110 TR 3838
84.93%~87.53% , Ut HH 12 T Ak R H 1 % o TR L
—ESEPUEA, TG R 5 S 4 8 M7 1A SR
MBS .

Toft Ja S 5 e A I B I T B R, ASBIE S 3
SUNIZEOEIE TP UE SN T (L & 19 UE ~SNIA g LAY F b e
K 16S rDNA %55, B2 i Btk JY53. WK29
L IR28 il %85 gl R WEE R I (S, vir-
giniae ), THINBEFRE T (S. iranensis ). R55IKEER
W (S. lavendulae ). %R & B+ & HixEE
MR R ZERE, Tz A T R R AR S A
SR F AN A K i B AR T AL A
M EORIE, R AE Y AL W By A TP o
FRE FHARH T2 B —2 R B P Al
W LB, B W R W RE L AN . p-H
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AR, e TR 25998 114 19 B A6 97 380 40 i) ik
48.98%H1 34.01%, 75 2% %5 UV e 45 2] 1 1k 25 K
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BRI I Y R A BE ST, B R SR R
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mors-panacis ) 77| Z A PG FES A s 09 B 16 BOR o
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HHREAME . AR TR, Hik WK29 Xf
6 FPHIYIR R AN RN 68.41%~78.22%; K
PR JYS3 XF 5 Floi IR B A B0 R R 58.66%~
72.85%; Ak JR28 X 4 Fi 4 A B R
A 27.69%~60.15%, K F K JY53 ., WK29, JR28
ELA T K R A b7 B 0 g T 2 RV E e 3 B IR 1Y
Wiy, BRI, 3% 3 FiRCR B0 A ) AR A s S5 B 1Y)
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