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BEE K WA KW KRER
ATFRFAENFARE BiiE AWF 832000

H OE (TR ARBHEFELL KRR FREIG—Fr F & A ARTOH (Llternaria brassicicola)
XL2 sl REMRIE, BT HSREEFAGRBLEEFERTRROGZFHEL, BATCRAERHER
REMEN EZZGEREZ—. [BN] ZAEBS BN ERHERLLZRAERTD, KERRAKROITE
R, ARAMGERBEHSETRA. [FEIARERERZED N B AR MAEY, KA -FHF
sk, VA A. brassicicola X12 A¥AFH B LA LA RAERA GBI, E25HBEFNR. AEA SN Fe
16S IRNA R B /7 7] 5 AT b R Ay K ds; ANIFILE L E IR A. brassicicola XL2 #9474
B, RAHAIEIFIRA X A. brassicicola XL2 B4 A K #oe,;, BRI AALMREERYEHFIELR
FEerHEMRE, [£R] AFT@ bR @B RTF A, HF B4R Y24 4. brassicicola XL2 #
BORFFRAE R, 258 L AR F AT H (Bacillus subtilis). B ¥k Y2 4 T B JE BT A. brassicicola X2
B A RKEANIIFFER, 2% LEIERITHE FLE] 70.96%; Y2 REIEREMR A. brassicicola
XL2 a4 EH . sHE . Ko AR BELEMFAFIAL, Y2 KB RATE IERAZIH A
brassicicola XL2 t976FH L ; Y2 KB RBRAFERPWHFIR T LEARSITAEN, T ERHEHHRB
BEA 27 H| R LB 37.66%, KL FIAF] 42.74%., (456 ) #F F 04 H (B, subtilis) Y2 46H 2%
4] A. brassicicola XL2 94 K, stERBHEREZ RmEARFHAEMG LR,
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it has become one of the most important postharvest diseases for Korla fragrant pear. [Objective] This
study aims to isolate and identify effective antifungal strains to control the Blackhead of Korla fragrant
pear, and preliminary dissect the possible antifungal mechanism, thus providing potential biocontrol
bacteria candidates. [Methods] Bacterial strains were isolated from the surface of different healthy fruits
harvested in Xinjiang. Antagonistic bacteria were screened by plate confrontation method with pathogen
A. brassicicola XL2. The identification of the antifungal bacterial strain was based on morphological,
physiological, and biochemical characteristics as well as 16S rRNA gene sequence analysis. The
inhibitory effect of bacterial cell-free filtrate on the colony extension of the pathogen was determined,
and the influence of bacterial cell-free fermentation filtrate on the mycelial growth condition of the
pathogen was examined microscopically. The inhibitory effect of bacterial cultures on the pathogen
growth in Korla fragrant pear fruits was further evaluated. [Results] Among the isolated ninety bacterial
strains, strain Y2 isolated from the surface of nectarines, which was identified as Bacillus subtilis Y2,
had strong anatagonism capability against the pathogen A. brassicicola XL2. Cell-free fermentation
filtrate of Y2 strain significantly inhibited the colony extension of A. brassicicola XL2. The inhibitory
rate of 2% cell-free filtrate against A. brassicicola XL2 was 70.96%. Cell-free filtrate of Y2 strain also
severely disrupted the mycelial growth of the pathogen, which showed distortion, increased branch of
the hyphae and dense structure at the tip of the hyphae. In addition, both the fermentation broth and
cell-free filtrate of Y2 strain significantly inhibited spore germination of the pathogen. The fermentation
broth of Y2 strain also showed good inhibitory effect against the pathogen lesion inoculated on Korla
fragrant pear fruits, the inhibition rate calculated with lesion diameter and lesion depth were 37.66% and
42.74%, respectively. [Conclusion] Bacillus subtilis Y2 showed a good antifungal capability against 4.
brassicicola XL2, which is a novel potential biological control strain for the blackhead disease of Korla
fragrant pear.
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/R ¥R (Korla fragrant pear) A BT s (2
g R A, R ERE AR E R
BB B R IRL AN, t IR E B AL
Pz —U A 3 7 g b Bl I3, 85%
() JE IR A AR WUE AR, 5 R S i BT
WP, B9 % 2 Rl B AR . FEE0 . SRR
BB . SRS . o RS I A R Y
— PP R A RURGHE, AR 2 BRI T
Ji9 o ASTRRZ T B AL IR o . I B
I3k W39 9F T 25 22 4 Bk A% 98 & (Alternaria
brassicicola) XL2 AR FEEEOM B . it
AL ARFL R AERIRLSE, R N SR
Wess 2R, HLBEE IR K, W EaEEA
Wi SR IE A R SR R O SRR A
PEIR A BRI R B R G R T A 20%, 457
BURJE s AR KR, AR A R R

(gl ),

IR XH P 7 B A AR DR L 4 il s 2% 1F

VR | ppFR etk AT RIS, SRy
PEJR A B0 it B — eV . SR, X Sefrbf )y
PORE T PR R W A AR i B0 3 B IR ROR AR A
B, R T VSRR, (I 2 2R
BRI PR, A A=W B A Ty i T R R A B R
S, AR, T H T, 2B
B 16 FE L2 A TS B B FLA ™ W B 6 A
E, SRR E AE MIBA AT, IR
SR P MAE RSN FE . Fas RSB E
S EA B2, BRSPS IRE . AuT
T VAT 2R 2% A A 2 S o i R 2 A R A A
W(A. brassicicola) XL2 RBHIAEXTSE, MIHBER b
e SE AR BB AT A 20 R B A BT
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Y2, A AR ARARIE ) 16S rRNA JE[H
JF 91 4 A % 0 1% TR R R A B ZF H0AT B (Bacillus
subtilis), FHRIHHER T HIMERCER, DI it—2
TRR PR IR WA BUR 5 A B D e H AR 1) o T A 5
PSS, AT & 5 R A
WEE S S
1 ME5TTS%
1.1
111 X EK

LI IR M A B PR S R D = B A A A TR
(4. brassicicola) XL2 HASTRAAL LR GV FE it 47
(R A AL bl B PR A B 3RS, AR T
—80 °C VKA
112 EBEE

T A B A M EUIS (potato dextrose agar, PDA)
B (g/L): HAA K 24.0, 3R 20.0,
pH H#X; LB B3R (g/L): SAfb#h 100, BEN
i 10.0, BEEEERIUH 5.0, pH 7.2; 1x10° Pa KA
30 min,
1.1.3  EFZRAFLEE

PCR 5194 TAY) TR BR S ]
A 2xPCR Mix, KARAAEEHE ALaD) A BRA A
DNA IR &, b e edEmERE R
YNEIS

LabCycler 48 &%) PCR ¥, HEBEATUERA PR
Al BEAMAT AR, Jbnt b iE R A R
TAEA R FIE MG, SeGHE R RHCA R
YNEI
12 HiEmMSE. ik

HFRTH TCHR AR 2 0 L RN A SRS,
S TCRK T ICR A T IB VIR SR 5 min, 7
VEWRAE P AR BSE IR A LB P-4k, 37 °C 557 24 h
JEIC SRR EARIE 3 mm DL _E AN IR R A
VT BSTATE LB B350k FRIZIETR, IBURE
TERERIZE LB Bi953E 37 °C. 200 r/min K555 1%,
MR ORAE 2 H

1.3 HEmERFIE

K FHF AR IRE 7 K 43 2 464k 345 19 T bk 7R
PDA $i5i 5 BT TR, FHE = 224 A%
B (4. brassicicola) XL2 FIFT LA I E S 6 mm
PP DFE TRI%Z A pyh i xR R, R
4. VIRFE A brassicicola XL2 HISFEHUAE AT R
(CK), F 28°C H B 4d, WEIMEEL, Wi
A. brassicicola XL2 PR, Guild KIE
2, HEAXWT
W Z(%)=[CK I E7% 42 (mm) -2 FEZH - 3
W75 A2 (mm))/CK. 3 V% 42 (mm)x 100, 1
T8 8 W 3 PR A 2 TR T B T R AT A AR
i 1

FTFLBEEUE A S 6 mm [ 4. brassicicola XL2 HHt
BT PDA HiFRerpe 7R B Y% %% 3 em Ab |
TAA 4 A CE EAR S mm IS IELR, TN
10 uL WIS PURE B, 28 °C B EHIR 4 d, M
IRETEOL, BEBFE USRI — R RV E A R4
PR
14 HIEREE
141 HEHRESKREES LA

ZH O WA R G4 E T ) U H R Y2
MITETETEAS , WILHEA TR 22 [ Y €2, 00 G
RS S5 SR
142 HERENSFEVFEE

DATR R Y2 1) DNA St , )40 R85 |9
27F  (5-CAGGCCTAACACATGCAAGTC-3") il
1492R  (5'-GGGCGGWGTGTACAAGGC-3") #f 17
16S TRNA L[ 541 1) PCR §#501% PCR & Jv/ 1K %
(20 pL): 2xPCR Mix 10 pL, . FiEsl®
(10 pmol/L)#%- 0.5 uL, #%i4 DNA (100 mg/L) 1 pL,
ddH,O 8 pL. PCR Jhi#&f4: 95 °C 5min; 95 °C
30 s, 55°C 30s, 72 °C 90 s, 30 MEH; 72 °C
7 min, PCR Palifb)ait4: TAY) TR
WA BRAEID I, R B F45 R 53 GenBank
HRZIREE FEEA T EEXT, IFRI R MEGA 6.0 14
HRG R WA T RIS
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1.5 HEmMESRBRSFES R

FEPU B RR A0 K T TR TG TR 8 R £ - RS B
B Y2 BB EAME LB MIAR R,
37 °C. 200 r/min #3735 5% 24 hAE IR, B
P4 1% (RF ) A 2 2 LB AR
FHLrh, 37 °C. 200 r/min YRGS 48 h 5 RIS
Y2 BRI AR, BEFS ¥ AT 10 000 r/min &5
L 10 min, B EIEWH 0.45 pL RIS IE, 35
BREPUAENE Y2 RO IETR
1.5.1 EHEIERHINEENE

WETEPE Y2 R TCTRIEI 53 53 LT AR
0.5%. 1%. 2%5iH#AY PDA R 35 3R A FEAR,
AINTCHUEH ) PDA VE KX HR(CK). TEIR G HEFR
Ferh B HAR 6 mm 1 A. brassicicola XL2 B,
FAMEIE 4 DNEE , 28 °C 1535 5d, MEAFIATH
VRN AR, R AR R 24 K
e, HEAXAT
BRI 22 L A (%) =[(CK ~F- ¥ 1 7% AR (mm)—4b
A HE YR H R mm))/CK E Y EEE
& (mm)* 100,

1.5.2 EEERNELEKIZN

W Y2 TCEEUER 5 PDA ¥535 53 2%k BE IR )
B, $eFh A. brassicicola XL2 WHE, VU %k
PO TE 3 2 45 ARG ARESR I, 28 °C &
K% 3 d, fFm4e b i s, DRIR
A TC PRI P B SR A R X I
153 $EHEX A. brassicicola XL2 I FiE4 Y
=A10]

P TE PDA Bigi%k 28 °C Jids 7 d 0y A
brassicicola XL2 FTCH /K Mk, il 25 f0 1277 W,
P ER T EO T, PR A T 10° CFU/MmL,
G390 i 0 Ak U YA G TR 0 R A TR B (1A AR
H)m 101 BUAURAVAT, Tomi KA JC A I A
Jyas FXTRE(CK), 28 °C. 120 r/min JR % 55 55% 24 h.
A EL 3K, 40F 0. 6. 12, 24 h7ESR
BB WS, FF 0 & T8 M 288 K R T 7
— PR K, TR R IR, AR

L1
61 K =1 R A A5 At 50< 100%
1.6 FERWEHELFNEEE

VEEUCA/IN . BCRVEE FE A RRIR S — S R R
FHL, WK GEA 0.5% KA IRN)IZH 3 min,
JCERZKPE 2 min, ST BRI
Wi, BARE EIHER 6 mm MFTILERT 4 1
5 mm R, Hh—2 4 L3 5HEFT 10 uL A.
brassicicola XL2 #lF2IF(10° CFU/mL). 20 pL
TREW R EIRM Y2 BB 1:1 (KB E)] . 10 pL
Y2 KEER . 10 uL TRK; H—4 4 Lo
M 10 uL A. brassicicola XL2 i + %2 7% W
(10° CFU/mL), 20 pL {RA [T Y2 KH
PEW 1:1 (PRFRED)]. 10 pL Y2 JCEIEM . 10 L JCHE
Ko PRI E T TP =AM T [(20+2 °C),
RH 65%—70%]fi#i#k 5 d, 4P 4 NEE, Gt
JRBEEAZ
1.7 HBIELEBS5%t S0

N FH Origin 7.5 43 Hr b BB IR . SRR
27 2531 (One-Way ANOVA)ZE & ¢ K36 7047 4%
HE 2= 5

2 550
2.1 FEMBEKBIFIL

TSR e il SR RN A SR S T k)
BRAS 90 ARE, A 1 AR IRs ) A O ok
EFEPUR R A BB B RE 20 SRR 1), W
1 eV TR AT AR ik, Phak i B
A EGRIRIRCORA Y2 R DRGS0 5
X4
2.2 FEIME Y2 BEE
221 B Y2 IRASFES5EEERLEE

PR Y2 76 LB 55538 PDA 155k FAEKR
If, WERAAMG, TEASEY, RN, N
JelE, TR BRR M (E 2A), BRI FRR,
HOE Y B RHPE (K] 2B). 45 A B R g R
(3 VBRI %08 R ZE AT 1R (Bacillus sp.)o
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R 1 A. brassicicola XL2 {EIH if ik R
Table 1 The screen results of antagonistic strains against A. brassicicola XL2

PRIARAC TR KRGS SRR AR AR EIlEES
Strain origin Strain No. Growth radius of pathogen (mm) Inhibition rate (%)
Ak Nectarines Y2 8.01+0.32 70.20
Bk Nectarines Y27-1 14.31£0.28 46.78
Bk Nectarines Y19 15.42+0.40 44.72
7Bk Nectarines Y14-1 14.98+0.40 44.27
Bk Nectarines Y31 16.62:0.42 38.18
7Bk Nectarines Y27-2 16.77+0.22 37.62
Bk Nectarines Y22 17.22+0.32 35.93
Bk Nectarines Y29-1 17.45+0.35 35.08
Bk Nectarines Y29-2 18.83+0.40 29.97
/INEAS Apricot X32 20.31+0.40 27.38
YAk Nectarines Y13 21.1240.40 24.44
/INEIAS Apricot X5 22.41%0.40 22.95
/N4 Apricot X16 22.67+0.40 21.83
/NEAS Apricot X39 22.74+0.40 16.72
/NEAS Apricot X8 23.46+0.36 14.18
/INEA Apricot X7 24.22+0.36 13.94
kA JE Solanum lycopersicum — S24 24.96+0.36 13.22
/INEAT Apricot X1 25.03+0.36 11.77
/AT Apricot X37 25.66+0.36 11.34
AR Solanum lycopersicum — S6 25.79+0.36 10.17

B 1 =¥ Y2 X A. brassicicola XL2 BI¥EI1ER
Figure 1 Inhibition of strain Y2 against A. brassicicola XL.2

e A: AN, B: Y2 5 4. brassicicola XL2 H AR IR,
Note: A: CK; B: Inhibition of strain Y2 against A. brassicicola XL2.
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B2 Bk Y2 S
Figure 2 Morphology of strain Y2

TE: A BRR Y2 IRTRIES: B L RMET TRk Y2 AiUB A 000%).
Note: A: The colonial morphology of strain Y2; B: The cell morphology of strain Y2 under optical microscope (1 000x%).

F2 OERY2 BETEA b

Table 2 Physiological and biochemical characteristic of
strain Y2

T /R A Ak E4
Enzyme activity/Carbon source oxidation ~ Results
B--FLWHT T B-galactosidase %
KA FRPUK f#RfG Arginine dihydrolase -
i BRI R Lysine decarboxylase =
19, AN FR 1 Guanine decarboxylase -
BH 12 Gelatinase 4
FrER A Citric acid utilization -
H,S =4 H,S generation —
JR T Urine enzyme =
{05 /R [l & Tryptophan deaminase +
H%HE Glucose _
‘H #& % Mannitol W
JILEE Inositol -
11154 Sorbitol =
FZEHE Rhamnose _
TERE Sucrose =
% Mk Melibiose _
T Amygdalin

P4 Arabia sugar

W o+ BEE - B W S3PHE

Note: +: Positive; —: Negative; W: Weak positive.

2.2.2 H#k Y2 16S rRNA EEBIFFI

i 16S tRNA JEEE H5 [P bk Y2 15
KIZHiE4 T PCR &3, 4R15— 2% 1 442 bp B4 3G 4571
(K 3). Bk 78 2 GenBank, #E5 K

MN493145, F£#E17 BLAST Hoxt, 1EHC 30 #))F41
AHRIPE e = O I RRFS 2 Neighbor-Joining RAEKH
BH(E 4), G5 RTEE Y2 SAGELZEAUAT RV BT
Fi(Bacillus subtilis subsp. inaquosorum) UM
iKF) 99.93%, BIEAFRHE | Az B A AR A T
PR Y2 %5 Al B 2T I (Bacillus subtilis).

bp M 1 2 bp

2000
1442

1000
750

500

250
100

B3 BE#k Y2 EF 16S rRNA EEF5# PCR 18
Figure 3 PCR amplification of strain Y2 based on 16S
rRNA gene sequences

11:: M: DL2000 4> FbnifE; 1. BHPEXTIE; 2. Bidk Y2 B9 PCR
5k

Note: M: DL2000 molecular weight marker; 1: Negative control; 2:
PCR products amplified from the strain Y2 genome.
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20y Bacillus tequilensis (AYTO01000043)
16} Bacillus subitlis subsp. spizizenii (CP002905)

T\ Bacillus subitlis subsp. stercoris (JHCA01000027)

8

= 47

37
67

8

100

2‘_

Bacillus halotolerans (LPVF01000003)

acillus mojavensis (JH600280)

Y2 (MN493145)

Bacillus subitlis subsp. inaquosorum (AMXN01000021)

Bacillus subitlis subsp. subtilis (ABQL01000001)

Bacillus vallismortis (JH600273)

1 24{ Bacillus nakamurai (LSAZ01000028)

15|[ Bacillus velezensis (AY 603658)

i Bacillus siamensis (AJVF01000043)

"7 Bacillus amyloliquefaciens (FN597644)

Bacillus atrophaeus (AB021181)

Bacillus swezeyi (MRBK01000096)

Bacillus paralicheniformis (KY 694465)

Bacillus haynesii (MRBL01000076)

~ Bacillus glycinifermentans (LECW01000063)

[~ Bacillus sonorensis (AYTN01000016)
Bacillus licheniformis (AE017333)

— Bacillus aerius (AJ831843)

Bacillus altitudinis (ASJC01000029)

Bacillus xiamenensis (AMSH01000114)
Bacillus safensis (ASID01000027)

Bacillus australimaris (JX680098)

54T Bacillus zhangzhouensis (JOTP01000061)
88 Bacillus pumilus (ABRX01000007)
Bacillus gobiensis (CP12600)
Bacillus acidicola (AF547209)

91 Bacillus aquimaris (AF483625)
W|:3acizlus haikouensis (KJ868191)

0.01

4 HEPE Y2 ETF 16S rRNA EFE F5IHMEE R Gt L

Marinococcus halophilus (X90835.1)

Figure 4 Phylogenetic tree based on 16S rRNA gene sequences of isolated strain Y2
1 #5NHAS 5 AT F GenBank #5455 43 XAMRTEA Bootstrap {8 ; FRRFTRICEE S 0.01 A% H R Bk,

Note: The GenBank accession number of aligned sequences are shown in the brackets; The bootstrap percentages are shown at the nodes
(based on 1 000 sampling); Bar 0.01 means the nucleotide substitution rate of 0.01.

2.3 HEmE Y2 B EE S
2.3.1 E#R Y2 THIERAT A. brassicicola XL2 Y]
BEHR

PR IRE S B (] VD UERH , TRIMR Y2 X 2R 2R )
TR O B A, brassicicola XL2 HA W
AN TE M L T TR R v A R AR A o S e 4
& SA)E—I0E Tk Y2 i EBE HAT

MEY R, % A. brassicicola XL2 A B EMHERL
Mo BEBFIP M ER Y2 Jom I8k
MR EE M (0.5%2% , WKL), #ME 4
brassicicola XL2 WY E KB #rgeMe 8555 5d Jq,
A. brassicicola XL2 TEEA 2% Y2 L IER AORS
FEAE FHVE EAN 17.9843.11 mm, MERILF]
70.96% (K&l 5B).
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CK 0.5% 1% 2%

Inhibition rate (%)
I
o

d
c
60 b
0 a
0 0.5 1.0 2.0

Concentration of aseptic filtrate (%, V7))

B 5 REIREH Y2 BRITBEIERXM A. brassicicola
XL2 IR

Figure 5 Inhibition effect on A. brassicicola XL2 by
different concentration of cell-free filtrate of the strain Y2
TE: A: A. brassicicola XL2 1E&H ANRIHEE Y2 TCHEUER K PDA
Figk EAERRT, AT 5d; B: ARIKEE Y2 6
BSR RIS, HIER AR RN 255 B8, P<0.05.
Note: A: growth phenotype of 4. brassicicola XL2 on different
concentration of cell-free filtrate of the strain Y2, pictures were
taken after 120 h of incubation; B: Inhibition rate of cell-free

filtrate of the strain Y2 on A. brassicicola XL2 growth. The
different letters means significant difference, P<0.05.

2.3.2 EHRY2 THIERAT A. brassicicola X2 H £
a2 N:0pA1)

B PRI T Y2 LEIER AR IR
AR A. brassicicola X122, 5% REEEAE L, B3N
Y2 JCHUER ) A. brassicicola XL2 7% BEAE
By, GNP 22 FLASE TR, SUH TR TCIk i
(% 6D); 22 RKAMANA—, HEIE(K 6E); W
IR, R WIEIRBUR 451 (K] 6F).

2.3.3 H#k Y2 X A. brassicicola XL2 1T % HY
=AU

AR Y2 KR A IJCTR ISR YT A. brassicicola
XL2 flFi kWA BEMEIER. KKK, Y2
RIERANTCHE B WAL PR A. brassicicola XL2
TR AR RER A B, 2 Y2 KB
TN TC TR I IR AL B b T A ) b T TR K b B
P22 o ANFAL PR i kR AE 24 h R 22 5%
IR JCRUKAL BRI T W RN 82.7%, Y2 &
iR YRR TG TR U0 VR ALh BRAEL - 1 R RA A I 32.1%
1 36.2% (I 7).

B 6 Bk Y2 TBIERXT A. brassicicola X1L2 225 < RIS M
Figure 6 Effect of cell-free filtrate of the strain Y2 on the hypha of A. brassicicola X1.2
{E: A, B, C: XMRELZIPE; D, E. F: #9000 1% Y2 THEIERIVFE 224 B Al E W E R HEHAIE@>); CFF Aot B iMst

TR (20x). F B P Sk b 1 22 2R SO 2 A

Note: A, B, C,: CK; D, E, F: The mycelial morphology of A. brassicicola XL2 treated with 1% cell-free filtrate of the strain Y2; B, E:
Inverted microscope (4x); C, F: Optical microscopy (20x). Arrow indicates dense structure of mycelium tips.
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100 ¢
= -~ XL2
X
e 80r = Xl2+cell-free filtrate of Y2
2 XL2+Y2
5 60t
=
£
E 40}
Q
o
L
2 20t
wn

0 L L L )
0 3 6 9 24

Incubation time (h)

B 7 E#k Y2 Xt A. brassicicola X2 #FrE % B8
Figure 7 Effect of strain Y2 on the spore germination of A.
brassicicola X1.2

24 FEIEMR Y2 EERYERRE DANEEM
KT T IRERR Y2 725 /RS
MRS PUROR , B Y2 R RN TG R IR VR 43 S
A. brassicicola XL2 fFETFRIR S HA 2 E /K )
RGO, 5% 5 dRRIPERER. 45 RER,
RN A, brassicicola XL2 155 W 455 1 9% BE
HARIA 16.86+1.21 mm, AR 15.23+1.47 mm; $&
Y2 R R BER S A. brassicicola XL2 0§27 K
(45 R BE B2 10.51£0.29 mm, 5% BRAH LA
WA 37.66%; TREEH 8.72+0.95 mm, SXFHAAA

16

12

Lesion diameter (mm)

8 B Y2 ABRAERERIMERRT LMINE Y

FAmifil N 42.74% (K] 8A, B); TR Y2 KHIE
W5 A. brassicicola XL2 i F-EIF M0 DR E
124 15.02+0.98 mm, RJE 4 13.59+1.06 mm (£ 9A
B). 734b, VERXTREAUHERD Y2 BbR AL BER 11 1
WA EUR -
3 WwikE4w
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Figure 8 Pathogenic inhibition of the fermented product of strain Y2 on Korla fragrant pear

e A JEREEREFTIE; B: AEEM BRI ERSIT. 1 CK; 2: A. brassicicola XL2 V2 ; 3: A. brassicicola
XL2 TP Y2 BRI 4 Y2 BIMRROR. SHATHEAS 5 d; BRI LR AR R 2 R, P<0.05.

Note: A: Cross-section view of Korla fragrant pear after inoculation; B: Radial lesion statistics of different inoculation types on Korla

fragrant pear. 1: CK; 2: Conidial suspension of A. brassicicola; 3: Conidial suspension of 4. brassicicola XL2+fermented product of strain
Y2; 4: Fermented product of strain Y2. Pictures were taken after 5 d of incubation. The different letters means significant difference, P<0.05.
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Figure 9 Pathogenic inhibition of the cell-free filtrate of strain Y2 on Korla fragrant pear

TE: A FUREIERUERGINE: B: AREM ) XM ERZST. 12 CK; 2: A brassicicola XL2 A T-BI#W; 3: A. brassicicola
XL2 filFRVF Y2 WARTCR IS 4: Y2 WHRTCRUER. B THAG 5 4 HIBE EARFEFRR 225 B3, P<0.05.
Note: A: Cross-section view of Korla fragrant pear after inoculation; B: Radial lesion statistics of different inoculation types on Korla

fragrant pear. 1: CK; 2: Conidial suspension of 4. brassicicola; 3: Conidial suspension of 4. brassicicola XL2+cell-free filtrate of strain Y2;
4: Cell-free filtrate of strain Y2. Pictures were taken after 5 d of incubation. The different letters means significant difference, P<0.05.
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