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Mechanism of biocontrol of Amorphophallus konjac endophytic bacteria

ZHOU Li-hong®, JI Guang-hai®*, WANG Yong-ji*, LI Miao®, YANG Jun®, WEI Lan-fang®*

(a.College of Plant Protection; b.Agricultural-Based Experimental Center, Yunnan Agricultural University, Kunming
650201, China)

Abstract: The mechanism of biocontrol of plant pathogens by antagonistic bacteria (M3, 1-7 and M2) endogenous in
Amorphophallus konjac(A. konjac) was investigated. The results showed that the three strains inhibited a wide range of
plant pathogens. The strains and their crude metabolites showed antagonistic effects to Pectobacterium carotovora sub
sp.carotovora (Pcc) with different virulence. Three antagonistic bacteria contain different antibiotic genes and have high
similarity in nutritional factors with Pcc. Three strains have a long-term colonization in the rhizosphere and in vivo A.
konjac with a large number, among which M3 showed the strongest colonizing ability. Inoculation time, inoculum size
and method showed a great influence on biocontrol effect which was positively correlated with inoculum size.
Inoculation of the antagonistic bacteria 1 day before pathogen inoculation showed the best biocontrol effect. The control
efficacy of coating was better than the effect of root watering and the control efficacy of M3 inoculated through coating
reached 79.15%. After applying the antagonistic bacteria, utilization of substrate metabolism carbon source and metabolic

activity of microbial communities in A. konjac and its rhizosphere soil improved significantly.
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Table 1 The antibiogram of endogenous bacteria of A. konjac

/cm
M3 M2 1-7
53 1.20£0.24  1.0£0.17 1.3+0.34
QK 1.16£0.36  1.05£020 0
CX10 0.91£020  0.75+0.14  0.55+0.42
EW 1.73£0.37  127+0.13  1.51£0.33
WM2 181030  1.53x020  1.32+0.27
Ynb 0.87£023  0.43£0.43  0.59+0.15
XCD-S  0.57+0.37  0.34+0.22  0.73x0.34
SQGF-1 1.55£0.60  1.13x021 0
Phy-1 0.77£021  0.52£0.40  0.35£0.33
LIYM-1 0.83+0.32  0.76£0.40  0.52+0.14
MY9 2574020  2.17+030  2.23+0.19
MY4 2.12+£0.10  1.43+£0.13  1.59+0.27
MY6 243£030  1.89+022  2.12+0.13
M3 M2 1-7 MY9
297 197 143cm M3 M2
MY9 3.03
1.67cm 1-7 MY9
22 ENESHBRENERRZS
32 M3 M2 1-7 MY9
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Table 2 The colonized ability of three antagonistic bacteria in A.
konjac and its rhizosphere soil at different sampling

times

/x10" CFU /x10" CFU

d M3 1-7 M2 M3 1-7 M2

1 5.4 5.3 39 0.0 0.0 0.0
3 5.4 4.8 4.1 0.0 0.0 0.0
5 5.6 52 43 43 3.0 2.9
7 6.2 53 4.5 5.4 39 3.7
9 72 5.5 4.7 5.8 4.7 45
11 8.2 5.7 5.4 6.3 52 5.0
13 7.7 6.0 53 6.8 5.4 53
15 7.3 6.3 5.4 7.2 5.6 5.5
18 6.4 6.0 4.7 6.6 6.0 52
24 5.4 5.0 32 5.8 53 42
30 4.9 43 2.7 5.1 5.0 32
33 4.5 4.1 0.0 4.8 4.6 3.0
36 43 4.0 0.0 44 43 2.8

43 4.1 39 0.0 4.1 4.0 0.0
2.4 BATEAEATH A Ak 2h 7 Kat R A
) 55 2849 %
( 3 MY9
( 4
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Table 3 The disease index and biocontrol efficacy of three antagonistic bacteria with different inoculated concentration
1%

/CFU
M3 1-7 M2 M3 1-7 M2
3.0x10° (17.5+3.54)b (32.5+4.60)b 47.3+4.39 (73.96£2.3D)a  (54.1745.8%ac  32.29+1.47
1.5x10° (47.557.68)ab  (45.0+2.83)ab  57.4+5.23 (33.344378)b  (36.46£6.34)c  18.75+4.73
0.6x10° (62.4+5.83)a (65.7+4.63)a 62.5+3.58 (11.4627.36)b (8.3442.57b  12.50+4.83
CK (70.0+5.47)a (70.0+5.47)a 70.0+5.47

x4 3HBRARE A EHERE E R B ERRRBERER

Table 4 The average rot area and reduce the rate of decay of three antagonistic bacteria with different inoculated time

fem? 1%
M2 1-7 M3 M2 1-7 M3
1d (0.17+0.04)a 0Oa 0Oa 93.3a 100.0a 100.0a
(1.38+0.42)b (0.76+0.16)b 0Oa 62.4b 86.8b 100.0a
1d (2.80+0.23)cd  (1.76+0.23)c (1.04+0.177)b 5.7d 43.5¢ 57.6b
CK (3.32+0.48)d (3.32+0.48)d (3.32+0.48)c
£5 3HEABETENL A RIOREEERIEM B M3 17
Table 5 The disease index and biocontrol of three antagonistic M2
bacteria with different inoculated methods M3 1-7
e M2 25
M3 (15.0£3.48)b (17.5+3.54)ab (79.15+5.87)a (73.96+3.87)b 241917 2827
1-7 (35.0+2.12)b (32.5+4.32)b (52.10+2.06)bc(54.17+5.89)a 23 21
M2 (40.3£7.07)ab (47.3%4.57)b (42.71£1.47)c (32.29+3.27)ab 96 h
CK (70.0£5.42)a (73.4+3.82)a 3
Shannon McLntosh
2.4.3  RIEABEFIRN AR LB B0 Shannon
3 ( 6
*6 BFAAFRTREMEES HFIHER
Table 6 Microorganism communities diversity in A. konjac and its rhizosphere soil
Shannon Shannon Mclntosh
M3 (2.68+0.055)a (2.39+0.287)a (0.770+£0.013)a  (0.808+0.070)a (8.74+0.912)a (8.27+0.092)a
M2 (1.96+0.149)b (1.83+0.049)b (0.905£0.017)c  (0.851+0.047)a (8.14£0.151)a (7.1440.148)b
1-7 (2.36+0.224)a (2.21£0.204)a (0.831£0.057)b  (0.814+0.068)a (8.35+0.785)a (7.85+0.375)b
CK (1.92+0.171)b (1.35+0.158)c (0.940+0.011)c  (1.030+0.002)b (7.28+0.946)b (6.28+0.116)c
(AWCD) PC PC1 M3 M2
[17-19] 1-7
AWCD 48 72 h PC2 M2
M3 AWCD ()] Biolog M2
ECO 96 h 66.18% PCl  PC2
2 43.16% 23.02% PC
77.88% PC1 PC2 PC1
47.73%  30.15% PC2 M3
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4 000 000 000 000 000 000 000 0.00 [12]
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