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Abstract  The inhibitory effect of Bacillus amyloliquefaciens TS-1203 on the mycelial growth and spore
germination of Glomerella cingulata were studied by using confrontation method, mycelial growth rate method
and spore germination method. The results showed that the strain TS-1203 had a significant inhibitory effect on
G . cingulata. The inhibitory rate was as high as 70.4%. The inhibitory rate of its fermentation broth on G.
cingulata increased with increasing fermentation broth concentration. At the concentration of 15%, the inhibition
rate was 59.0%. After treatment with the fermentation broth for 24 h, the inhibitory rates of germination and germ
tube growth were 78.2% and 64. 3%, respectively, with deformed germ tubes. The application of TS-1203 fermentation
broth treated leaves before inoculation with G. cingulata in vitro, showed the control effect of 70. 1%. Our results
indicate that B. amyloliquefaciens TS-1203 had significant inhibitory effect on G. cingulata.
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a and b are the front and reverse colonies of G. cingulata after treated with TS-1203 bacterial liquid; ¢ and d are the front and reverse colonies of G.

cingulata in the control group

1 355F 96 h /5 TS-1203 E il Xt ¥ REM #RE E &£ KNMHER
Fig. 1 Inhibitory effects of TS-1203 bacterial liquid on the growth of Glomerella cingulata after 96 h
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Table 1 Inhibitory rates of TS-1203 bacterial liquid on the growth of Glomerella cingulata

fif 18] /h W& H4%/cm  Colony diameter n
j,;l.ﬁj/ - %/ % Inhibitory rate
ime AbFR  Treatment XTH&  Control
24 0.8%£0. 43 1.3+£0.57 62.5 ¢
48 1.5+0. 36 3. 440. 45 65.5 ¢
72 2.12£0. 45 5.51+0. 64 68.0 b
96 2.6+0. 35 7.60. 65 70.4 a

D [FZIAFE/NG F 3R 0. 05 KPR BE. TH.

Different lowercase letters in the same column indicate significant difference at the 0. 05 level. The same applies below.
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a: The hyphal characteristics of the control; b—c: The hyphal characteristics after treated with TS-1203 bacterial liquid

2 TS1203 Wil ERKEM R EZLE SRR (40X)
Fig. 2 Effects of TS-1203 bacterial liquid on the hyphal characteristics of Glomerella cingulata (40X)
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A-G: Front colonies of Glomerella cingulata in the control group and treated by 0.5%, 1%, 2.5%, 5%, 10%, 15% fermentation broths after
cultured for five days; a-g: Reverse colonies

B3 %S5 dERERE TS-1203 & B k33 R E MR B £ K ER
Fig. 3 Inhibitory effects of TS-1203 fermentation broth at different concentrations on the growth of

Glomerella cingulata after five days
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Table 2 Inhibitory effects of TS-1203 fermentation broth at different concentrations on colony growth of Glomerella cingulata

REERORIE/ % V& B2/ cm M=/ %
Concentration of TS-1203 fermentation broth Colony diameter Inhibitory rate

0.5 (7.040.48)b 21.7
1.0 (6. 4740. 46)c 28.9 e
2B (5.4=20.38)d 41.0d
5.0 (4.8%40. 23)e 48.2 ¢

10.0 (4.5£0. 371 51.8 b

15.0 (3.9%£0.28)¢g 59.0 a
CK (8.840. 20)a —

D W% ERS A 5 d IR . CK. LLAE TR K AR X I

The colony diameters are obtained at the 5th day after treatment; the same amount of sterile water is used as the control.
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A~DF9h BRI AL PE6 124 18+ 24 h; a~d: TEEKAEFLJF6. 124 18+ 24h
A-D: 6, 12, 18, 24 h after treated with TS-1203 fermentation broth; a-d: 6, 12, 18, 24 h after treated with sterile water

4 TS1203 R BRI ER KB R EFEERKEZIT
Fig. 4 Effects of TS-1203 fermentation broth on the growth of Glomerella cingulata germ tubes
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a: JHIZKALBE; b: K B AL P
a: Lesion characteristics of the control; b: Lesion characteristics after
treated with TS-1203 fermentation broth

5 Btk TS-1203 REERE B F EXER
REM R E IR
Fig. 5 Inhibitory effects of TS-1203 fermentation broth on the

growth of Glomerella cingulata in vitro

R 3 TS1203 K EEFE K AL IE A5 B 18] 3 3 R E R AR E 2 £ T IR B RS

Table 3 Effects of TS-1203 fermentation broth on the germination of Glomerella cingulata conidia at different time points

WER/%

Germination rate

T L)
HTIE/h ST W %ﬂ?lﬁ%ﬁﬂ]ﬁﬂﬁ/ﬁ
Time . Inhibitory rate

Treatment Control
6 (2.3740.19)d (6.9740.39)d 66.7 ¢
12 (6.1£0.29)¢c (19. 2£0. 43)c 68.2 ¢
18 (17. 6+0. 35)b (63.8+1.64)b 72.4 b
24 (21.3£0.61)a (97.97£0. 58)a 78.2 a

R4 TS1203 ZEER K ALIE A5 B 18] 36 3 SR A B 2F B K EE R 2
Table 4 Effects of TS-1203 fermentation broth on the germ tube length of Glomerella cingulata at different time points

ZEEKE/pm  Germ tube length

il |32/ 9
El-J'I-‘Ii?’n/eh i HAR In}}?i]liioir}{ r/(';te
Treatment Control
6 (14. 7£0. 86)d (26.8+1.04)d 45.1 ¢
12 (21.7£1. 2D)c (54.1£1.70)c 59.9b
18 (46.2+1.84)b (118.8=+2. 26)b 61.1b
24 (60.4=£1.59)a (169. 4=£2. 81)a 64.3 a
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Table 5 Inhibitory effects of TS-1203 fermentation broth on the

growth of Glomerella cingulata on apple leaves in vitro

AbEH RPE E AR/ mm =/ %
Treatment Lesion diameter  Inhibition rate
R IERAL

.530.17 70. 1
Fermentation broth treatment (6o 5220 175 0

Xif i Control
D) W7 HARYINANIE 5 d 5 AR 5 .
The colony diameters are obtained after five days.

3 hie
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