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Screening and identification of antagonistic bacterial strains
against potato tuber pathogenic fungi
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Abstract In this study, endophytic bacteria were isolated from potato tubers, and tuber pathogenic fungi were
used as indicator fungi. Antagonistic strains were screened by using tablet confrontation method, and excellent an-
tagonistic strains were identified by morphological characteristics and 16S rDNA sequence analysis. The results
showed that 72 endophytic bacteria were isolated from Dingxi potato tubers, and 19 of them had an inhibition rate
of higher than 51.87% against 5 tuber pathogenic fungi; particularly, endophytic bacteria 6 =5 and 5 -6 had a
bacteriostatic rate of 85.82% and 72.18% against Colletotrichum coccodes and Rhizoctonia solani , respectively.
They had nitrogen fixation and IAA function, with an TAA yield of 3.37 mg/L and 19. 25 mg/L. respectively.
Based on morphological characteristics and 16S rDNA sequence, 5 -6 and 6 - 5 were identified as Bacillus atropha-
eus and Bacillus velezensis, respectively.
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Fig. 1 The antagonistic effect of endophytic bacteria 5 -6 and 6 — 5 on five tested pathogens
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Table 1 Determination of the antibacterial spectrum and shape of the endophyte bacteria from potato
s ME#/% Inhibition rate L YL .
SR TORWRERE | ORERIRE  ORETIRE  OREMERE | ORERERE  Gam L0
P. foveata C. coccodes F. solani R. solani G. avenaceum stain

3-5 (61.1240. 33)bed (74. 84740. 69)def (64. 8841.19)ab (64. 3140. 43)be (65. 194-0. 73) abc G+ FPR Rod
4-9 (64.0840.51)ab (74.397£0. 73)ef (61.58+1.07)de (63.7740. 83)bed  (60. 73+0. 62)h G+ FPIR Rod
4-16 (58.83£0.94)def (70.5740.59)gh (62.9840.55)bede  (63.6440. 72)bed  (61.99+0. 32)¢g G+ AR Rod
4-18 (57.2542.16)ef (74. 654 1. 63)def (63.26740.59)abed  (62.59+0. 78)cde  (63. 99740. 33)cdef G— FPR Rod
4-19 (63.1840. 38)abc (83.2340.88)b (60. 9640. 93)de (63.5740.63)bed  (64. 1520. 62) bedefl G+ FPR Rod
5-6 (65.13%1.24)a (80.1640. 44)¢ (61.4940. 75)de (72.1840.57)a (65. 4340. 55)ab G+ AR Rod
5-15 (63.23+£1.04)abc (76.7440. 72)de (63.43%1.07)abed  (63.70£0. 19)bed ~ (65. 06+0. 27)abc G+ FPIR Rod
5-16 (63.96+0.75)ab (75.38740. 49)de (62.34740. 75)bede  (62.56+0. 68)cde  (63. 4540, 41)ef G+ FPR Rod
5-17 (59.30+0. 65)def (74. 4610. 45)ef (63.2640. 74)abed  (64.84+0.84)b (64. 9440. 27) abed G+ IR Rod
5-18 (61.554+0.37)bed  (81.23£0. 38)be (62.4540. 55)bede (64, 24+0. 34)be (61.96+0.23)g G+ AR Rod
5-19 (58.16+0.72)e (75.0740. 36)def (64.4840.82)abc  (63.7940.17)bed  (65. 70%0. 16)a G+ FPIR Rod
5-20 (62.79%1.53)abc  (79.97£0. 34)c (61.4940. 41)de (63.3920.53)bed (64, 124-0. 46) bedef G+ AR Rod
5-21 (61.21£0.89)bed  (69.08+0.81)h (62.54740. 78)bede  (63.89+0. 26)bed  (63. 6740. 22) def G— FR Rod
5-22 (51.87+0.98)f (69. 94+0.43)h (61. 9640. 85)cde (62.7240.59)cde  (63.01+0. 13){g G+ IR Rod
5-23 (56.23+0.93)e (72.6610.91)fg (64.2740.43)abec (62, 03+0. 18)de (64. 4640. 13)abcede G— FPIR Rod
5-24 (58.64+1.39)def (74.197%1. 40)ef (65. 6340. 33)a (63.0140.59)bed  (63.39+0. 39)ef G+ FPR Rod
6-1 (63.04740.94)abc (76.5840.47)de (62.34740. 69 bede  (61.55+0. 39)e (64. 8440. 52) abed G— FPIR Rod
6-5 (61.58+0.73)bed  (85.8241.09)a (62.5940. 78 bede  (63.73+0. 20)bed  (65. 48+0. 33)a G+ AR Rod
6-6 (60.3540.52)cde (77.1240.52)d (60. 6040. 69)e (72.0140.75)a (64. 5140. 19)abcde G+ FPIR Rod

D RHBR R TR AR fER

level.

2.3 AEYTHEENE

56 F16 -5 WARAHAERERE ST . HAT [ 2
7 TAA RS Hoh ™ TAA 1435004 19. 25 mg/L Al
3.37 mg/L,

2.4 NEHAENLEE

2.4.1 HEHEHE
5-6 HkE I EA 1.5 mm, HZAHN, 32

[RIBIARA ] T RTE 0. 05 /K- 22 57 .3 (P<C0. 05).,
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Fig. 2 Colony morphology of the 5- 6 and 6 - 5 strains of

endophytic bacteria isolated from potato tuber
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Fig. 3 Gram staining of endophytic bacteria

isolated from potato tuber
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Fig. 4 Phylogenetic analysis of the 5 — 6 and 6 — 5 strains of endophytic bacteria isolated from potato
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