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Abstract

Control of bacterial diseases is one of the problems in agricultural products, specially greenhouses. In this study, the effect
of compost and vermicompost fertilizers and their tea on tomato plants infected with bacterial vascular wilt caused by
Ralstonia solanacearum in greenhouse conditions was investigated based on a factorial experiment with a completely
randomized design including four types of compost fertilizers, in four concentrations (zero, 20, 30 and 40% by volume).
Bacterial suspension with concentration of 108 CFU / mL was added to pot soil at two to three leaf stage of seedlings.
The percentage of reduction on disease incidence and growth index changes in treatments were compared. The results
showed that most of the treatments inhibited the disease compared to the control inoculated with bacteria, but the highest
rate of disease control was obtained in treatments containing vermicompost with a concentration of 40 and 30% by
volume, respectively 66.67% and 60.0%. In the substrate containing 30% by volume of vermicompost tea, the severity
of disease decreased by 53.33%. In plants inoculated with bacteria, the best growth indices were obtained in substrates
containing vermicompost, compost and vermicompost tea with a concentration of 40% and also compost tea with a
concentration of 30%.
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Table 1. Characteristics of vermicompost and compost fertilizers used in this study.

Mn Fe Zn K P N pH EC (ds/m)  vermicompost
419.1 1116 14932 1937
0.9004 % 0.4% 75 55
ppm °_ ppm ppm ppm ’
EC compost
Mn Zn Ca K P N pH (Mmhos/cm)
2p7p6m8 850ppm  251%  17.3%  150%  53% 57 5.3
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Table 2. Soil properties table.
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Figure 1. General map of the experiment.
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Table 3. Effect of different concentrations of the fertilizers on the inhibition percentage of bacterial wilt disease caused

by Ralstonia solanacearum in tomato plants.

index of inhibitory percentages

centration (%vol)
Organic fertilizer Jalis

20 30 40
Compost 6.67 e 13.33 de 33.33cd 33.33cd
Vermicompost 6.67 e 46.67 b 60.00 ab 66.67 a
Compost tea 6.67 e 13.33 de 40.00 be 40.00 bc
Vermicompost tea 6.67 e 33.33 cd 53.33 a-c 53.33 a-c

‘The means with the same letters in each column and row do not have a significant difference in the Duncan test at 1%

probability level.
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Table 4. Interaction effect of fertilizer type and its concentration on root length in non-inoculated or inoculated tomato
plants with R. solanacearum.

plant height (cm)

Plant

Organic fertilizer concentration (7% Non inoculated with Inoculated with bacteria
bacteria
(Control) 8.65 gh 2.131
30 9.75 c-f 6.53i
40 10.07 c-e 5.85i
] (Control) 8.65 gh 2.131
Vermicompost 20 9.93 c-e 6.721i
30 10.23bc 8.84 gh
40 10.81a 9.54 ef
(Control) 8.65 gh 2131
Compost tea 20 10.07c-e 9.19 fg
30 11.10a 9.83c-e
40 10.76 ab 9.87 c-e
) (Control) 8.65gh 2131
Vermicompost tea 20 8.91 gh 5.69]
30 10.24 bc 8.22h
40 10.15cd 9.62 d-f

*The means with the same letters in each column and row do not have a significant difference in the Duncan test at 1%
probability level.

rabe ol L auslie 1o (Cunly Csns ol Ralstonia solanacearum (s xSt b oads Sjale (K,8 455 oL j0 (59,05 oidle ¥ JSCi
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Figure 2. Symptoms of wilting in the tomato plant inoculated with Ralstonia solanacearum (right pot) in comparison
with the non-inoculated plant (left pot).
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Table 5. Interaction effect between fertilizer type and its concentration on plant height in non- inoculated or inoculated

tomato plants with R. solanacearum.

Organic fertilizer Plant
‘ concentration (%

plant height (cm)

Non inoculated with Inoculated with bacteria

bacteria
(Control)  18.06 gh 5.16 k
Compost 20 18.46 gh 5.70 k
30 21.23 c-e 11.93i
40 22.61c-e 12.86 i
(Control)  18.06 gh 5.16 k
Vermicompost 20 21.76 c-e 1246
30 22.63 bc 18.59 gh
40 24.29 a 20.63 ef
(Control)  18.06 gh 5.16 k
Compost tea 20 22.16 c-e 19.63 fg
30 25.13a 21.46 c-e
40 24.16 ab 21.59 c-e
(Control) 18.06 gh 5.16 k
. 20 18.79¢ 949
Vermicompost tea
P 30 22,66 be 17.09 h
40 22.39 cd 20.86 d-f

The means with the same letters in each column and row do not have a significant difference in the Duncan test at 1%

probability level.
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Table 6. Interaction effect of fertilizer type and its concentration on root fresh weight in non-inoculated or inoculated

tomato plants with Ralstonia solanacearum.

. - lant
Organic fertilizer concentration (%V

fresh root weight (g)

Non inoculated with Inoculated with bacteria

bacteria
(Control)  0.52 b-e 0.10]j
Compost 20 0.51 c-f 0.12i
30 0.54 a-d 0.25h
40 0.55 a-c 0429
(Control)  0.52 b-e 0.10j
- 20 0.53 b-d 0.27 h
V
ermicompost 30 0.56 a-C 0.40 g
40 0.58 a 0.50 d-f
(Control)  0.52 b-e 0.10j
20 0.56 a-c 040¢g
Compost tea 30 0.55 a-C 0.47 f
40 0.57 ab 0.50 d-f
(Control) 0.52 b-e 0.10j
: 20 0.51 c-f 0.24 h
V { t
ermicompost tea 30 0.55 a-c 0.47 f
40 0.57 ab 0.48f

*The means with the same letters in each column and row do not have a significant difference in the Duncan test at 1%

probability level.
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Table 7. Interaction effect of fertilizer type and concentration on shoot fresh weight in non-inoculated or inoculated
tomato plants with Ralstonia solanacearum.

plant Plant shoot fresh weight (g)
Organic fertilizer o ncentration (9% Non mboaccutleartigd with Inoculated with bacteria

(Control)  2.34 0.28m
Compost 20 2.54 gh 0911
30 2.87 de 1.94
40 2.92 de 1.99]
(Control)  2.34j 0.28 m
Vermicompost 20 2.45 hi 1.52 k
30 2.90 de 2.52 gh
40 3.25ab 2.75 ef
(Control) 2.34i 0.28 m
Compost tea
20 2.99 cd 2.64 fg
30 3.10 be 2.8le
40 3.27a 2.82¢
(Control) 2.34 0.28 m
Vermicompost tea 20 2.53 gh 1.60 k
30 3.11bc 2.58 gh
40 3.09 be 2.82

*The means with the same letters in each column and row do not have a significant difference in the Duncan test at 1%
probability level.

Ralstonia 50 sylew b ool Siake g oaid Sjale S58axs5 lals jo adle ,hd ol clale 5 555 g5 blie 1A Jgo
solanacearum

Table 8. Interaction effect of fertilizer type and its concentration on stem diameter in non-inoculated or inoculated tomato
plants with Ralstonia solanacearum.

plant Stem diameter of tomato (mm)
Organic fertilizer oncentration (9% non-mk?;:(;lea:"cigd with Inoculated with bacteria

(Control) 7.0i 1.8m
30 8.6 de 58.0 j
40 8.7 de 59.0 j
(Control) 7.0i 1.8m
Vermicompost 20 7.3 hi 45k
30 8.7 de 7.5gh
40 9.7 ab 8.2 ef
(Control) 7.0i 1.8m
Compost tea 20 8.9 cd 7.9 fg
30 9.3 bc 8.4¢e
40 9.8a 8.4¢e
(Control)  7.0i 1.8m
Vermicompost tea 20 7.6 gh 4.8k
30 9.3 bc 7.7 gh
40 9.2 bc 8.4 E

*The means with the same letters in each column and row do not have a significant difference in the Duncan test at 1%
probability level.
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