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Effects of Soil Amendments on Suppression of Bacterial Wilt of Tomato
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Abstract : Application of soil amendments has been proposed as an excellent agronomic strategy to suppress bacterial wilt of tomato infected
by Ralstonia solanacearum. To evaluate the effects of soil amendments on the disease incidence and provide optimized compounds formula,
compounds of rock dust, yeast—produced residue, chitosan, and sodium alginate produced residue were applied to the soil separately or
mixed at different ratios(85%:15%, 90%:10% and 95%:5% ) in the greenhouse experiment. Results indicated that treatments C(rock dust:
yeast—produced residue=9:1) and F(chitosan ) were the most effective formulas in suppressing the bacterial wilt with the control efficacies of
98.3% and 66.3%, respectively. Furthermore, the appearances of diseased symptoms of these two treatments were delayed by 19 d and 10 d,
respectively. Comparing to CK, formula C and F also could significantly promote plant growth by increasing leaf area, plant height, and stem
diameter. Within a certain soil acidity(pH 5.0~6.5), disease severity had highly significant positive correlation with soil pH, however, there
was a significant negative correlation between the time of wilt attack and soil pH. Biolog analyses suggested that formula C could not only
improve soil microbial community structure but also increase the rate of substrate utilization of microbe and the microbial species richness.
This enhanced the stability of soil microbial ecosystem and benefited soil pathogen suppression, thus obtained the effect of disease suppres—
sion.
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Table 1 The main elements contents of tested soil and soil amendments

v N/ P/ K/ Ca/ Mg/ Fe/ Mn/ Cu/ Zn/ B/ Mo/ Ni/ Na/ Co/ Al/
#”” -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

gkg  gkg? grkg? grkg’ grkg? grkg pgrgt opegtg o pgtgT pgtg pgtg KgtgT mgegt pgtg mgeg

4% 122 0.79 14.2 6.1 52 33.6 477 35.1 923 647 047 310 8.3 125 639

TR 019 030 805 13.1 27.6 15.5 817 115 1860 13.0  0.78 4.0 10.2 2.9 69.2

s 77.66 0 1124 18.1 1.1 15 0.9 17 64 1490 07 0.08 1.1 13 0.5 0.3

SeRbE 6588 0.19 0.2 4.4 2.0 1.6 51 60.2 11.4 0.7 0.12 6.1 0.4 0.9 0.8

WA 2210 133 8.1 73.0 64 8.5 665

10.2 192 20.4 0.42 37.0 7.9 4.5 14.0
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Figure 1 Disease severity and time of wilt attack of different treatments
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Table 2 Effect of different soil amendment treatments on

plant growth

Ab3 T AR/ mm? ZH/mm PR /em
RY 41
CK 117.1£19.7be 4.6+0.4b 13.9+1.1b
A 101.5+27.2¢ 4.9+1.1ab 14.1+3.4b
B 153.0+34.9ab 5.8+0.6a 16.2+1.2ab
C 158.6+5.1ab 5.8+0.2a 14.4+0.4b
D 134.8+25.7he 5.1+0.2ab 13.0+1.4b
E 195.9+15.0a 5.9+0.3a 18.1+1.7a
AC 41
CK 117.1+19.7h 4.6+0.4b 13.9+1.1¢
F 202.7+17.4a 6.4+0.6a 22.5+1.5b
G 239.6+24.1a 6.5+0.3a 26.8+2.4a
H 264.3+45.9a 6.7+0.7a 24.9+1.2ab
1 264.5+53.5a 6.9+0.8a 25.7+0.2a
J 239.3+33.0a 6.9+0.7a 26.8+1.9a

e Al =S RE2E R/ NS F-REARRZFRTE PO05 AP 2252
Note: Different lowercase letters affixed to the standard deviation in the

same column mean significant difference at P<0.05.
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Figure 2 Soil pH and organic matter content
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Table 3 AWCD and functional diversity indexes of soil microbial communities of treatments

48 h 72 h
JOsL]
AWCD AWCD Shannon $5%% Simpson 54§ Melntosh 5%
RY 41
CK 0.275+0.013¢ 0.470+0.028b 2.980+0.036b 0.944+0.002ah 3.460+0.149ab
A 0.341+0.005b 0.505+0.008ab 2.901+0.094h 0.935+0.006b 3.590+0.025ab
B 0.345+0.014b 0.562+0.042a 2.972+0.118b 0.939+0.010b 3.350+0.436h
C 0.408+0.005a 0.522+0.055ab 3.151+0.055a 0.951+0.004a 3.462+0.318ab
D 0.352+0.021b 0.544+0.008a 3.127£0.090a 0.950+0.006a 4.175+0.683a
E 0.342+0.008b 0.503+0.017ab 3.140£0.025a 0.951£0.002a 4.098+0.278a
ACHL
CK 0.275+0.013d 0.470+0.028h 2.980+0.036h 0.944+0.002ab 3.460+0.149ab
F 0.334+0.014bc 0.467+0.023h 3.151+0.055a 0.951+0.004a 3.462+0.318ab
G 0.340+0.011 b 0.448+0.017b 2.901+0.094h 0.935+0.006b 3.590+0.025ab
H 0.384+0.005a 0.456+0.000b 2.972+0.118b 0.939+0.010b 3.350+0.436h
I 0.392+0.007a 0.488+0.027h 3.127£0.090a 0.950+0.006a 4.175+0.683a
J 0.305+0.038cd 0.559+0.031a 3.140+0.025a 0.951+0.002a 4.098+0.278a
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