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MNZERUFFRM . BRZERAF N e i
R S e Y e Lt S =

FURT, 32 0% e ™ 5 1 1 2 B VE ) S il
. OREMmHE, HAEYREFER N, AT
AR 22 LA 00 o R TR 1 R A B BT 22
(18] e g1 e A R T B T 22 45 R O
REST, TEVEYN B R B G P A

R AT T Em7 S 303 S R B VA 3L
ik 97.5%, FEAK H [ 3E & % % 50%-70%;
B ZF A0FF A AR NJ-18 R A Wb 3 2208
77290 KIS RERT NJ-18 40 BB %55 B i3 5
57.4%12Y ; R RCZERIFFE AR Y S4B Xt H ISR 25
JE R BTIAOR A 0% | Hitk EDR2 B G ME
W R ROR 1% 80%LA 2 Ml e b 25 M AT B
GM-1 X} 74k IR AR B IR R 5 68%%, 1
PR TENS AT A BS6, K HIMISEZE e & %
TFEH 5.00%-29.55%"  ZEALFF I ASF R PR B
IR GRS A ZE R R ZE AT
alf-87A TRFRFEAR T o I RILERR 39%-55%";
ISR ZE AT SB24 BMRIED T TR FIE iR
90%LU |, RIFFREEFEML T 45%-90%% . fifii ks
ZEHUFT B PGPBacCAL Xk 5 A% i Lk KAl
ik 76.5%% . FI FZEAAT B A 1) H 25 A 0
I IEH D o B ZE AT I ZH-2 B R B 6 1)
H 28 R E AR IR 72.4%% 2R 40T, M
EMFT R S.16 VRO ) H 2 T A% 14 B AR
73.339%%% ;M H ZEAUAT I B14 Bk S A 2 Bk
FHIEAGH 3 DR, ABUSHE M H E R A
TR TR 25%-46%" . AR ZF AN A — Ll
B, HAATH#R,

CT 2 R TR BE S IR S 1 B A IO £ 4 K i
S AR MR, T HAEBTIRVEY) A% B
R EE AR IR SR, KB AR
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AT ARSER AT G BE SO, AR ZEART R Z19 i
SRR Y, W 2% A B T R R T A B T A A
W S R SR AR AR R NF3-1 0 b
B, FILE IR ZEAAT B wswshg-10 #1Hi K
SREEERY, KT L Y R RUE DI DTG F
R VERRCR . B2, 2F 42 A 1 BT iR )
H 25 A% R 35 W58 oK DLl

HRT, T VE R 2E AT B BIE T A% 3
PIMESE, TR, K. BN, JFR3E. 5
B BEATGSRN HZE, FEED TR,
MEAES . BIGRCR, JEMEILEsrEE, 2
SR, [RIINHAA D7 6 T A% R 3 RN g ) H 257 5t
RE T A VE R 2 FUAT TR R AR, A 4108

AT B A 0 W RE = B VR ) H 2R T ARE
M REHE i Y SR R AR o 8 a0k 1 B Y
PR R RE T . R AERCR L R =ik
FABESE, BARRILN TG 1, skl 2B iG ) H
2 TR DR 35 1 AR P T R AR L TR A B U

1 R %
11 HkIE

(1) 8 P bk - SRR R R MRS K AR
P AR EWe T A R MR VTR
AR 58, BE TR, RS EE
F 4 °C A7 (2) Adkiti I A NE HIA
EREETESTi )] 9 N
1.2 ¥R

(1) SFYEZR AR o 2 1597 5L . TOPLEh BE Al
FEIL, RN AR B ST 4 EHI(CMC) . 1%FR B
200 H/NEREFFEFLEZRA, pH 7.089, (2) 45
DRIBCR 2R B S P RS SR i (g/L): 2R IA°E 38, iR
[ 5, NaCl 5, /K 1000 mL, pH 7.0. (3) PDA
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BB (/L) Tk ds P ; (4) PDY Rifdk.
PDA BiFRFEHR MBI, IABEELN 2 /L.

1.3 HHAEFPRIF

A ZE AR E ACCCL11106 . N 4t 25 F0 FF 12
ACCC11079 il /K 5 75 Ik 5T 2 Ff ACCC40033
F L R o 2 e ARl A2 400 T (R A B s
fefit, M ARE ATCC20847(T22), BRIR=E A%
ATCC MYA-2373 Il§ T3 & ATCC & R PR 0 5
HA ZEHIFT B DSM 8785, Al | FshR i DSM 1732
W T1EE DSMZ ERMGEH LG . TRk Ymy3, K22
NG, CCID, Y1 3™ miE, JQ-1. Y5,
F2. C8 NZEfIfEi)E, QUS. QQ6 MRHNE:, ¥k
AR PBL TR PR AF IR R . 1) H 25 RAZTE NQ-1 At
RIALR A N EE AR X SRR ) H 22 5%
14 FEHUE IR E
141 RIVEEE-FAREE: PRI 1.0 g B st
B T A 99 mL JCTEK Y 200 mL — A Tl
LR, RYFRES] 107, 10°f1 10°, 14
B HNEAT T CMC. 24 Z M43 3l ME— Tk
VR P FPICHLER B AF-4i 1, 30 °C $55% 2-3 d,
PR VRIS, PRIBO™ A B Rl (Y SRR 7, D
#|& CMC MIEHLER RN |, TR 8P iine
JI5R .
1.4.2 SEARXFIREFRRE: LA H SRR NQ-1 1
M JETR , K A A D 22 AR R T PDA AR
T, G B AT 2 2R A S VA A T L D T A
25cm Wfii'E, 28°CHiF7 5d WETFIL R4 R .
PRECM B 95 > 5.0 mm BB IK, AT AR
i, WAREES 3 WK, MESCRERE MDA R
AT IRs5% .
15 FHEHEEESTEE

M 16S rDNA & 35l i FH 5 1) < 1R 171 514)

16S rDNA: 5-AGAGTTTGATCCTGGCTCAGAA
CGAACGCT-3, Jx[15]4) 16SrDNA: 5-TACGG
CTACCTTGTTACGACTTCACCCC-3'. TG54
& 1L, 2xTagq PCR Master Mix (g A Jb 5t KA A=
ERHABRZA W) 125 pL, ddH,O 8.5 pL, itk
DNA 2 uL., S 4. 94°C 4 min; 94°C 1 min,
53°C40s, 72°C90s, 30 ME¥F; 72°C 10 min,
P3G HEA T 1%BX AR EE I T KA I, 51 I
H AR AR W) TR (i) I A IR R S8 . LD
BLAST #/F5 GenBank ) 541 E4 7 [l 51 o4
f#1 F MEGA 6.0 i Neighbor-Joining 2414 2 2 45
REW,

1.6 Bk YCI16 MiRIRERZE SRS

1.6.1 TEHR YC16 WA : DIRZE NQ-1, F54#
/TR ACCC 37946 . JiF Bz ikt i ACCC36241, 42
15 71 ACCC 31357, FiAdffl ACCC 37631, #f
s ACCC 36278, #itJJ i ACCC 36242, St
1 #5 INE LRI ACCC 37438 1 MHEAR A, 2l
Fl T PDA ~FAle e, TRk Y CL6 425 T FE i Jot 1A
Wil 2.5 cm b, 28°C K59% 5d, FHAbHIERE 3K,
1.6.2 [ HEEBEAKMFLE: YC16 HtkT LB K
PRREFRIE R FE R IG5 48 h, FHJC TR KT 3 B B
A 1x10° CFU/mML . [f] H ZEHr i i i R0 K, %
WA ZEY 1.0 mL Y C16 R IR A Tt e, 1
R NQ-1 HER0 5 1: WS2% SCRk([37] . Ak 3R
52 8 RENALFE 8 AN H- .

1.6.3 YC16 MM EZEMENICREL: (1) i
Bt :@© X RE(CK), K HL A, Wl 2.5 mL PDY
FrFRHE; @ NQ-120: A 20 g/4; 3 NQ-140:
R 40 g/ ; @ NQ-160: JK i 60 g/ ; ® 4%
HUATEH 5 9/i#h; © )R 20 g/4, YC16 H5]
5 g/#k, WG @ Wl 40 g/, YC16 1§
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M 5 o/, WEHE; © %igkhiE 60 gif, YCI16
W 5o, IRAA. 2] 26 HATE SR, 3/
5 HaAhn H 2%, fRafmh 3 ki) H 26 Fh ¥ S998,
4 J 28 HIHR . (2) i I sl 45 . A NQ-1
T 22 K PDA SP-H_EYTHC 3 58 (1 em?) B 42
WG NBEA 50 ofiffi K PR 9 22 k- M- R s 4
() TS FR e ) = A, SRS, St 10 0,
BT 9 °C)1555 10 d. (3) YC16 il 45«
¥ YC16 ML A AN T PDY WA R, BRIR
28 °C. 170 r/min ¥:3% 3 d, KB gk, ik
5RORHAER RN 11 (VIW). (4) #kics: iwE
PR N B BRI I ARG B0 . SRR AL .
1.7 [ HEERZRBERER YC16 R4 BCR

REALH . (1) ®FRE(CK): AR, HS
S Al 4rb 9 25 e N A R WA IR A 5 (2) YC16
H 75 (3) CC1D 7 ; (4) DSM8785 7l ; (5) Y5
i 7; (6) ACCC11106 F 7 ; (7) K22 ;5 (8)
F2 &35 (9) C8RM; (10) Y15, wEilfEH
WO 29/, A% 1 500 g, TS R
2x10° CFU/g. R MbFRE R 6 WK . 56 1 iR % it
1, 1) HZE 5 Rk LD5009, &R FT- 2 ki/4 .
A 30 d R HE AR, PRERERGE R | JOSRR AR 2R
A3 995 R AR B
1.8 HEZMET YC16 B PR 51k H

3 AF H [A] iU A8 A 58 7l S har A i R 1 540
FEA R LT, FE R A0 (15:15:15) H i
> 600 kg/hm?, T3 i Fi 1t 900 kg/hm?, i 45 %} g
(CK)AB {45 dt B i N AF me R AR G R 0, 5 A
WA FE—E TR IEEME R IRAE — KA, R
FABUBE AT FH AR NE FE R, [ o) 755 i b S

2014 4 [a)ialE N R R AR o -, I AL
PG CK, YMA-2373, ATCC20847(T22). Ymy3
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1 YC16 . ) H 3Pl LD5009, /IMX A
9.9, ®H 3K,

2015 4F H a5 g AR -, g kb
FHfIFE CK., JQ-1. ACCC11079. QU5. YCI16
o 16 HEE R 393, /NXHIFL 20.4 m?, EE
3K,

2016 4F H a5 AR 1+, e abFE
f345 CK. Y5, Y1, ACCC40033, QQ6. YC16,
[ H 2% 5 Ak K601, /NX RIF A 15 m?, A 31K,

A B TR R A5 . FFRAR YC16, ACCC40033,
YMA-2373, T22. Ymy3, JQ-1. ACCC11079.
QUS5. Y5, Y1, QQ6 43illH#:Fh T LB WAL 73
HEATHRIYG SR, K59k 24 ho % 193RI A 5 L
REERET, RISl PDY, Big% 48h, DAKIHEL A
GBI BRE FARBRITR, ANTR BRI 5 R 2x10° CFUg,
T T 5 A - 2x10° CFU/g,

2 SRR

21 HEHEKIEESEE

M PR A T A A 38 vp 2y s 4l Ak 3R
Ttk RSB H 25 A% I T PR Y C16, 45
J2HL Y C16 itk DNA, FIH] 16S rDNA il 514
PEfT PCR Y714, 3545 1600 bp A TEIRFS, 42
5] GenBank (k5 MK 713569) K547 18 J1- 56
IFS R K F 576 GenBank b iE 7[R JRME LE, &
iz 745 Bacillus amyloliquefaciens B A% ) 13+ 51|
] 57 >98%, #| i MEGA 6.0 Y Neighbor-Joining
BT RG R BRI (E 1), BHE IS R
Fikk YC16 5 Bacillus amyloliquefaciens 2 #£ (35t
IR, S5 ENE, SR (AHEET
) MEIE, WIAHE YCL6 Hkk Ak 21
FT 1 (Bacillus amyloliquefaciens) .
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96

100

YCl16

100
{ Baciltus amyvloliquefacien (MK063798.1)

66

Bacitius licheniformis (AY601721.1)

Baciltus pumitus (EF113757.1)
Bacitlus sporothermodurans (U49078.1)

— Bacilfus shandongensis (GO855295.1)

98— Bacilius mycoides (AB116121.1)

Bacitlus huwmi (JF304284.1)

Bacitius megaterinm (AM292060.1)

53

Bacilius firmus (KC707524.1)

{ Bacitlus niacini (GU339292.1)
99 Bacilius drentensis (11Q436340.1)

& 1. EFE# YC16 8 16SrDNA FHIEEMMBN ARG L E R

Figure 1.

Phylogenetic tree of YC16 and reference Bacillus species. Evolutionary distances showed in Figure 1

were calculated by MEGA 6.0; Bootstrap=1000. Bar, 0.05 substitution per nucleotide. Numbers in parentheses
represent the seguences accession humber in GenBank. The number at each branch points is the percentage

supported by bootstrap.

22 TR Y CL6 ML R HAETIR M FBRaE S

221 F¥k YC16 X ARYRIEEMMERE S .
IREFRILPAR b, HbR YCL6 11 & BT IO 57 2%
ANEETR L BRI . QTR T . REALA .
PSS . BRITTA . RURIE B N L AL BRI ) H 2574
R ERA B R I aE Sy, RUEK YC16 HAT
Iz IS (K 2)

I A S A X Ry 3 S BG4 SR R, HIRE YCl6
Xt 8 Bl LIS e B A4 B B AR T, PR
BIfE 50%LL o o, R R R . SRR/

B Bl JTTA L 1] H S TR A% R I SR B,
R TE 60% (£ 1).

222 Wtk YC16 IR i BOR «
] H 22BNt B sc g 45 R R, Y C16 B ARSI
T REAZ A S R, RITER YC16 X B A% i 1
Jergikt i R BARCR (K 3) , M0 12 24 hi,
CK AbFEfy I 2 BB BE, 24 h B R EE 2 G T
} 12.23%, 48 h E k%] 38.17%. Rk YC16 IHiK
MR F 72 h B4 BB BE, e CK R
{RYLHBEC 1A 5] 64.87%, WK YCL6 KN ik

-

2. Bk YC16#EFh 72 h M A EREEERIIE AL

7

Figure 2. Antagonistic ability of isolate Y C16 against pathogenic fungus after 72 h.
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& 1. B YC16 XA ERIEEEANE&E
Table 1. Antagonistic ability of isolate YC16 to
pathogenic fungus

No. Pathogenic fungus

Inhibitary rate/%

1 Sclerotiumrolfsii 68.95+0.38a
2 Fusarium solani 69.55+1.68a
3 Fusarium oxysporum 54.18+1.79%
4 Pyricularia oryzae 62.16+1.31c
5 Phytophthora capsici 53.06+0.54e
6 Fusarium sp. 66.97+0.63b
7 Fusarium oxysporum f. 56.46+0.74d
sp. cucumerinum Owen
8 Sclerotinia sclerotiorum 62.14+0.86¢

The different small letters in the same column indicate
significant differences among treatments at P<0.05 level.

[E 3. YC16 ##h 96 h MHIE EAZE M F AR
Figure 3. Antagonistic effect of YC16 on S
sclerotiorum in detached |leaves after 96 h.

) 80.42%, HA RIFIIMITHEICR(E 2).

223 YC16 BEFIX el % il A Rl & AE B )
H 28 A K AR IR - T A% B NQ-1 482 A 7320 i e £
Fijn, EARE I RIES . 48 hiF, A 60 g K
JE R NQ-1 (T 22 C AR KW I T 3R 2 , () B e 77
T NQ-1 15 5 60 g/ A1 Y C16 B 7 5 g/ 7 i ab #i

® 2. BEHK YCIL6 A E & E R s B R A B9 RE

Table 2. The inhibition ability of isolate YC16
against S. sclerotiorumin detached leaves
Percent of disease area/% Time point/h
24 48 72
CK 12.23b 38.17b 64.87b
YC16 Oa Oa 12.7 a

The different small letters in the same column indicate
significant differences among treatments at P<0.05 level.

actamicro@im.ac.cn

BB REZNF R AARELZ; 72 hisf, AR
T NQ-1 7] 40 of &1 T 22 & 28 K0 B ik i ot
F)2, AR A% T NQ-1 77 40 g/#5H1 YC16
W 5 o/#E AL PR R4 B TR 225 96 h
BF, IATERZ TR NQ-1 &7 20 of 7 Y T 22 K Ik
iRz, [FREER A NQ-1 Wi 20 o/#h5
Y C16 [ 7] 5 o/ 7 Ab P % FE e 5T 3R 2 I s HE 3
FIE D22, I H 00 3% 18 7 22 % B beoer BEs /D T
50%LL I, R YC16 FFIRE I B A% A NQ-1
MK

] H SR8 A TS, 4 i A KA 00
AFMETIER . A=K % 15d AT LAE Y, #Fh YC16
TR R A B 1) H 5 ok g R R TR DR T LR
WA NQ-1 AL T, P RIFM R Kot I
HIFEWHERD 40 o/ A% NQ-1 5 5 g/# YC16
PRI 70 P4 Ak A R A 3 i . 2R Y C16 BRI AE A o]
PRAZ B I R 22 A5 K )R, BRI F i) H 282 K
2.3 FAREER YC16 BN H B4R
HERR

TIEARSMET ) HZE A 10 FhE
PG, #RefEde mm H2E A E (R 3). Y1
BRI AL R A i by, IAE T 8.61 glbk, HEXT
HPE 1R 54.9%; YC16 WAL Ay Ik S, H
8.58 g/tk, WEAILT Y1 R 0.03 g/itk, HuxREE S
54.3%; JK22. F2, C8 =il iy Lyt Hh i
B, 419N 8.04 gifk. 8.13 g/kkFN 8.22 gitk, b
Xof BT BN 44.6%. 46.29%F1 47.8%; CCID.
DSM8785., Y5, ACCC11106 VU 71 ity 4= ik e
B, A3l EEXT BRBE A 36.0% ., 38.8%. 37.4%f
43.7%. [ H3EEK 30 d Wegk, BEH—kkEHE
A BRI E N

25 LRY], 10 AR RIT, YC16 B
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# 3. TEZERFHTAEAEETIXEHEZEMERF M
Table 3. Effect of 9 bacterial inoculant on sunflower biomassin soil pot experiment

Inoculant Stem rot incidence/% Biomass Wt/(g/plant) Biomass increase/(g/plant) Increase rate/%
CK 0 5.56c - -
CC1D 0 7.56b 2.00 36.0
DSM8785 0 7.72b 2.16 38.8
Y5 0 7.64b 2.08 374
ACCC11106 0 7.99ab 243 43.7
JK22 0 8.04ab 2.48 44.6
F2 0 8.13ab 2.57 46.2
C8 0 8.22ab 2.66 47.8
YC16 0 8.58a 3.02 54.3
Y1 0 8.61a 3.05 54.9

The different small lettersin the same column indicate significant differences among treatments at P<0.05 level.

Em HZEARKMROR B, I H & & T X
#k DSM8785 il ACCC11106, 5 Y1 E a4 &
Z ) 25 R A
2.4 MIElE H2E R Y C16 B MIPURHE FESUR
2014 4 qa) HZEWORET, AP B R X P B
AR AT E Ak, B — Rt . 45K,
Y C16 H 7 - e, o 3838.6 kg/hm?, H X} iR 1
77 28.8%; wHEME Ymy3 WKz, EN
3333.5 kg/hm?, 477 11.9%; T22 HHIH~ 5N
3303.2 kg/hm?, 177 10.8%; YMA-2373 H 5 17
o8 31315 kg/hm?, {7~ 5.1% (5% 4), 2014 4F
WS SRR RN K Fe i, ) H 2825 . &
JEe . AR, RIEFRZE I g X LR
HI Y ] H 2208 1 il DR TS Z 50, 2fsET T
B MR . ULBH YCL6 F 77 TR A% 1R

=

FCEEG, ARG E ERIA WA, [FE
PRI H 5%

2015 4EIREEE IR Bk, YC16 B4R H
PR AR, AT T 3946.3 kg/hm?,  FLXT R
7= 7925 kglhm?, 34772383k 24.4%; 2% QU5
K P i3k 3774.7 kglhm?, 3477 620.9 kg/hm?,
7 %k 19.1%; ACCC11079 T 7 19 7™ & 5
3578.6 kg/hm?®, 47" 13.1%; F#IFTFH JQ-1 7
el 3456.1 kglhm?, {77 9.3% (£ 5), |
WU, R kAR T DA R AR
YC16 FbRRI 1 W18 e .

2016 I AR EoR, AW R FIE AR
M, ATLABHG 2R kA, BRI, WhHk
ARG, 1) H 25 AR R (3R 6). AN
FIH CK ALFR, FHIEHE AW 54%; H#2Fh YC16

& 4. YCl6 £MEIBI AR B EEZREHRMRES~EMNIER
Table4. Effect of isolate YC16 on S. sclerotiorum disease incidence and sunflower yields

Inoculant S sclerotiorum rot  Puccinia helianthi Schw. rust Yield/(kg/hm?) Yield Increase
incidence/% incidence/% increase/(kg/hm?) rate/%
CK 0 0 2979.9c - -
YMA-2373 0 0 3131.5¢c 151.6 5.1
T22 0 0 3303.2b 323.3 10.8
Ymy3 0 0 3333.5b 353.6 11.9
YC16 0 0 3838.6a 858.7 288

The different small lettersin the same column indicate significant differences among treatments at P<0.05 level.

http://journals.im.ac.cn/actamicrocn
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#*5. YCle £¥EFIamBEEZERMRES~EMNEHR
Table 5. Effect of isolate YC16 on S. sclerotiorum disease incidence and sunflower yields
Inoculant S. sclerotiorum rot incidence/% Pucc_:lnl_a helianthi Schw. Yield/(kg/hm?) Vield |rzlcrease/ Increase rate/%
rust incidence/% (kg/hm®)
CK 0 0 3153.8c - -
JQ-1 0 0 3456.1b 302.3 9.3
ACCC11079 0 0 3578.6b 424.8 13.1
QU5 0 0 3774.7a 620.9 19.1
YC16 0 0 3946.3a 792.5 24.4

The different small lettersin the same column indicate significant differences among treatments at P<0.05 level.

* 6. YCl6 £MEIPI AR B EEZEHRMRES~EMNIER
Table 6. Effect of isolate YC16 on S. sclerotiorum disease incidence and sunflower yields

Inoculant  S. sclerotiorum rot incidence/% P UFCI nia helianthi Schw. rust Yield/(kg/hm?) Vield w;crease/ Increase rate/%
incidence/% (kg/hm?)

CK 54a 0 3366.3c - -

Y5 22cd 0 3901.7b 535.4 15.9

Y1 15d 0 3943.7b 577.4 17.2

40033 27c 0 4052.0ab 685.7 20.4

QQ6 34b 0 4167.1a 800.8 23.8

YC16 15d 0 4382.5a 1016.2 30.2

The different small lettersin the same column indicate significant differences among treatments at P<0.05 level.

PRI R 1Y L TR A 3 4 T R AN 15%, Lh
XT R T 39%; QQ6 1 40033 B 71l &b P 1) 4% 55
5 R IR K BA%H 27%,  HS R I AR K
I3 20%F1 27%; Y'5 TR 50 b FH ) 35 B R
22%, HLXF REREAR 32%.

AREFVEFIA CK LB, [ H 257 Bk,
{0k 3366.3 kg/hm?; #%Fh YC16 AbFRM ™ &N
4382.5 kg/hm?®, Xt HESE ™ 30.2%; QQ6 M ™
ol 4167.1 kg/hm?, 3477 23.8%; 40033 [ 7 )™
i+ 4052.0 kg/hm?, 47 20.4%; Y5 F1 Y1 &7
77 435 & 3901.7 kg/hm? 1 3943.7 kg/hm?, Lt
X HR 2y S 38= 15.9% 1 17.2%., DL F45 R4,
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|solation of a high effective antagonistic bacterial strain YC16
against Sclerotinia sclerotiorum diseases in sunflower

Caiyue Liu™?, Mingfang Cheng®, Hongmei Jiang", Fukuan Zhao® , Bingguan Fan®

! Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China
% Key Laboratory of Urban Agriculture (North China) of Ministry of Agriculture, College of Biological Science and Engineering,
Beijing University of Agriculture, Beijing 102206, China

Abstract: [Objective] To isolate antagonistic bacteria against Sclerotinia sclerotiorum diseases in sunflower.
[Methods] Cellulose—degrading bacteria were isolated by CMC and wheat straw cellulose as sole carbon and
energy source in mineral culture medium, then the ability of cellulose-degrading bacteria to suppress clerotinia
sclerotiorum mycelium development was recorded under various conditions. The antagonistic spectrum of the
isolate YC16 against pathogenic fungi was tested on PDYA petri-dishes, the suppressive ability of YC16 against
Sclerotinia sclerotiorum was also observed using fresh detached leaves of sunflower and peat pot experiment. The
effect of YC16 inoculation on plant growth promotion and Sclerctinia rot diseases prevention of sunflower was
studied in pot and field experiment. [Results] YC16 was isolated and identified as Bacillus amyloliquefaciens.
Y C16 could suppress eight pathogenic fungi, including Sclerotium rolfsii, Fusarium solani, Fusarium oxysporum,
Pyricularia oryzae, Phytophthora capsici, Fusarium sp., Fusarium oxysporum f. sp. cucumerinum Owen and
Sclerotinia sclerotiorum. Y C16 could inhibit S. sclerotiorum from infecting sunflower leaves by 80.42% and reduce
the density of S. sclerotiorum mycelia by more than 50% on the surface of the Peat media compared with the
control under pot condition. YC16 inoculation increased obviously the fresh biomass weight of sunflower by
54.9%. Under conventional chemical fertilizer application, Y C16 inoculation increased sunflower yield by 24.4% to
30.2%, S. sclerotiorum diseases of sunflower was reduced by 39% to 100% through 3 year’'s field studies.
[Conclusion] The isolate YC16 showed the potential for controlling sunflower Sclerotinia rot diseases and
increasing sunflower yields as an efficient microbial resource for development of biocontrol agent.

Keywords: sunflower, Sclerotinia sclerotiorum, Bacillus amyloliquefaciens, biocontrol effect, yield increase
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