
Biological control agents (BCAs) from different micro-
bial taxa are increasingly used to control bacterial wilt 
caused by Ralstonia solanacearum. However, a quan-
titative research synthesis has not been conducted on 
the role of BCAs in disease suppression. Therefore, the 
present study aimed to meta-analyze the impacts of 
BCAs on both Ralstonia wilt disease suppression and 
plant (host) growth promotion. The analysis showed 
that the extent of disease suppression by BCAs varied 
widely among studies, with effect size (log response ra-
tio) ranging from –2.84 to 2.13. The disease incidence 
and severity were significantly decreased on average 
by 53.7% and 49.3%, respectively. BCAs inocula-
tion also significantly increased fresh and dry weight 
by 34.4% and 36.1%, respectively on average. Also, 
BCAs inoculation significantly increased plant yield 
by 66%. Mean effect sizes for genus Pseudomonas 
sp. as BCAs were higher than for genus Bacillus spp. 
Among antagonists tested, P. fluorescens, P. putida, 
B. cereus, B. subtilis and B. amyloliquefaciens were 
found to be more effective in general for disease re-
duction. Across studies, highest disease control was 
found for P. fluorescens , annual plants, co-inoculation 
with more than one BCA, soil drench and greenhouse 
condition were found to be essential in understanding 

plant responses to R. solanacearum. Our results sug-
gest that more efforts should be devoted to harnessing 
the potential beneficial effects of these antagonists, 
not just for plant growth promoting traits but also in 
mode of applications, BCAs formulations and their 
field studies should be considered in the future for R. 
solanacearum wilt disease suppression.

Keywords : biological control, biomass, crop yield, meta-
analysis, Ralstonia solanacearum

Ralstonia solanacearum, the second most vital soil-borne 
bacterial phytopathogen, is distributed globally with wide 
host range (200 plant species over 50 families) (Hayward, 
1991; Mansfield et al., 2012). The wilt caused by R. so-
lanacearum is one of the most devastating, systemic wilt 
diseases of crop plants in the post-genomic era (Huet, 
2014; Peeters et al., 2013). Its hosts include economically 
important crops, such as potato (Solanum tuberosum), to-
mato (S. lycopersicum), eggplant (S. melongena), tobacco 
(Nicotiana tabacum), peanut (Arachis hypogaea), pepper 
(Capsicum annuum), and ginger (Zingiber officinale). R. 
solanacearum is an aerobic, Gram-negative rod with high 
degree of phenotypic and genotypic diversity, including 
five races, five biovars, and is also divided in four phy-
lotypes corresponding roughly to the strains’ geographic 
origin: Asia (phylotype I), the Americas (II), Africa (III), 
and Indonesia (IV) (Coll and Valls, 2013; Hayward, 1991; 
Huet, 2014; Yadeta and Thomma, 2013). 

To date, no successful control method exists for this 
bacterial wilt disease. Field sanitation, crop rotation, resis-
tant varieties, and transgenic resistant plant had been de-
veloped with limited success only (Guo et al., 2004; Huet, 
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2014; Ramesh and Phadke, 2012; Yadeta and Thomma, 
2013). Chemical control such as bactericides, in addition 
to being potentially harmful to the environment, has not 
proved to be efficient in controlling R. solanacearum. 
Alternatively, biological control has been proposed to 
be an effective, safe and eco-friendly approach in plant 
disease management (Almoneafy et al., 2014; Dey et al., 
2014). The public demand for sustainable agriculture has 
helped to drive research on the biological control of plant 
diseases and the practical use of antagonistic microorgan-
isms. Recent publications have indicated that biological 
control of bacterial wilt disease could be achieved by us-
ing antagonistic microbes (Guo et al., 2004; Kurabachew 
and Wydra, 2013; Maji and Chakrabartty, 2014; Ramesh 
and Phadke, 2012). Several living microbial products 
have been commercialized as biological control agents 
(BCAs). A few examples of plant growth promoting bac-
teria (PGPR) and biological control products are: Bacil-
lus subtilis GBO3 (Kodiak®), Pseudomonas fluorescens 
A506 (BlightBan®), P. aureofaciens Tx-1 (Spot-Less®), 
P. syringae ESC-10, and ESC-11 (Bio-save®), P. chloro-
raphis MA 342 (Cedomon®), Streptomyces griseoviridis 
K61 (Mycostop®), and S. lydicus WYEC 108 (Actino-
vate®) (Dey et al., 2014; Figueiredo et al., 2010). 

Many of these branded products, including newly emer-
ging products, are evaluated annually in bio-control effi-
cacy tests. When compared with treatments using a BCA 
alone, mixtures are expected to provide greater efficacy. 
However, a number of factors, including type of bacterial 
and/or fungal strains, and the existing pathogen pathovar, 
influence the effectiveness of single or co-inoculation 
of BCAs. For example, some studies showed that co-
inoculation with bacteria or fungi were less effective in 
reducing bacterial wilt on plants compared with single 
inoculation (Almoneafy et al., 2014; Kurabachew and 
Wydra, 2013; Sarkar and Chaudhuri, 2013; Seleim et al., 
2011). Contradictorily, some other earlier studies dem-
onstrated that a co-inoculation was more effective than 
single inoculation of either bacteria or fungi (Abo-Elyousr 
et al., 2012; Liu et al., 2009; Zhou et al., 2014). Studies 
reported that the magnitude of disease reduction is vari-
able among and between studies evaluating the similar 
bacterial or fungal strains. Furthermore, due to the large 
number of BCAs and their combinations, no single study 
can make all the appropriate comparisons. This variability 
in biocontrol efficacy results leads to different interpreta-
tions, as a result different recommendations on treatment 
methods. Thus, there is a timely need to summarize effi-
cacy of BCAs from available studies in order to draw the 
most robust conclusions for future field success.

As described in detail previously (Nelson et al., 2015; 
Rosenberg et al., 2004), meta-analysis is quantitative 

review of data collected from different studies, which is 
typically performed in order to estimate the influence of 
various experimental factors on effect sizes and assess-
ing the publication bias. Now-a-days, meta-analysis has 
been widely used in plant growth and health management 
studies to draw a holistic conclusion from many of the 
primary experimental studies (Kiær et al., 2009; Nelson 
et al., 2015). In 2005, Stiling and Cornelissen, performed 
a meta-analysis to evaluate the effect of different types 
of biocontrol agents (parasitoids, predators, and patho-
gens) attributes of several weed and pest populations. 
Ojiambo and Scherm (2006) conducted a meta-analysis 
to determine the overall effectiveness of biocontrol agents 
in relation to biological and application oriented factors. 
Ojiambo et al. (2010) published a quantitative review on 
fungicide efficacy trials for controlling cucurbit downy 
mildew in the eastern United States from 2000 to 2008. 
Moreover, meta-analysis based case study was performed 
in Western Australia to examine the impact of fungicides 
on wheat yield loss from yellow spot-septoria nodorum 
blotch disease (Salam et al., 2013). It is also used to study 
various questions relevant to plant pathology (Dalla Lana 
et al., 2015; Huang et al., 2012; Ngugi et al., 2011; Paul et 
al., 2011). In the present study, we use a meta-analytical 
approach to quantitatively review the results of studies on 
biological control efficacy for controlling Ralstonia wilt 
disease. Hence, the objectives of the present meta-analy-
sis study were to (i) quantify the overall efficacy of BCAs 
in reducing Ralstonia wilt; (ii) study the effect of BCAs 
on plant growth promotion and crop yield; (iii) determine 
what extent biological control efficacy is influenced by 
plant type, method of BCA applications and experimental 
conditions (greenhouse vs. field condition); (iv) evaluate 
differences in efficacy among microbial species used to 
control Ralstonia wilt.

Materials and Methods

Literature search and data collection. To build a data-
base, searches were conducted in Web of KnowledgeTM 

and the references cited in publications were retrieved. 
Articles were also collected from electronic databases 
(Science, Nature, Elsevier-Science Direct, Springer, 
and Wiley & Blackwell), and on the Web of Science® 
and Google ScholarTM. We conducted an extensive lit-
erature search in the databases during 15th of October, 
2014 to 3rd of February, 2015 by using key words such 
as biocontrol/biological control of Ralstonia wilt or R. 
solanacearum, control of R. solanacearum, biocontrol 
efficacy against R. solanacearum, biological antagonist 
against R. solanacearum, PGPR against R. solanacearum, 
and PGPF (plant growth promoting fungi) against R. so-
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lanacearum. 
The titles and abstracts of the collected articles were 

checked for information about application of BCAs treat-
ing R. solanacearum, in addition for increasing shoot, root 
and total biomass and/or yield. These searches resulted in 
650 research publications, which were further screened 
for meeting our inclusion criteria. A set of criteria was ap-
plied to determine whether or not a particular report could 
be included in the analysis. First, studies need to report at 
least one measure of disease intensity such as disease in-
cidence, disease severity, and area under the disease prog-
ress curve. Second, studies needed to have a treatment 
with one or more bacterial/fungal species present. Third, 
we included studies that report data on biological control, 
but we did not include data from chemical control agents 
(for e.g., Chitosan, Silicon, etc.). Considering these inclu-
sion criteria, finally, 51 publications were selected. Subse-
quently, we extracted data for the moderator variables and 
effect sizes that are described below (see the Appendix 
1–3).

Data acquisition. For each study, meta-analysis required 
the mean, standard deviation (SD) and replicate number/
sample size (n) for the control as well as the microbial 
inoculation. If standard error values (SE) were reported, 
these were transformed according to the equation: SE = 
SD (n–1/2) using Meta-Win 2.1 Statistical calculator. When 
means and errors were presented in the graph, the image 
was digitized, and Dexter (GAVO data center) software 
was used to estimate the values (http://dc.zah.uni-heidel-
berg.de/sdexter/). 

Categorical analysis of moderator variables. Categori-
cal analyses were made using the retrieved data in order 
to determine responses by BCAs against R. solancearum 
by considering different moderator variables mentioned 
below: 

Microbes/antagonist: Bacillus spp. (352 trials from 29 
studies), Pseudomonas spp. (257 trials from 25 studies) 
and other species (287 trials from 26 studies).

Microbial/Antagonist richness: (i) single inoculation: a 
single species applied alone (796 trials from 50 studies), 
(ii) co-inoculation: two different species applied as a co-
inoculation or as a consortium (100 trials from 11 studies).

Plant species and plant family: Plant species were rep-
resented in the analysis, with data for family members of 
the Moraceae, Solanaceae, and Zingiberaceae included. 
The plants were classified by using the PLANTS database 
of the USDA, Natural Resources Conservation Service 
(http://plants.usda.gov/java/).

Plant life cycle: Studies were divided into annual (673 
trials from 40 studies) and perennial (223 trials from 11 

studies) plants. The plants were classified by using the 
PLANTS database of the USDA, Natural Resources Con-
servation Service (http://plants.usda.gov/java/).

Method of application: Foliar spray (35 trials from 3 
studies), soil drench (451 trials from 32 studies), seed 
treatment (282 trials from 17 studies), root treatment (26 
trials from 5 studies), stem injection method (32 trials 
from 2 studies), and multiple treatments (70 trials from 3 
studies). 

Experimental condition: greenhouse (741 trials from 47 
studies), containing all studies performed in indoor ex-
periments under controlled environmental conditions, and 
field (155 trials from 12 studies), containing all outdoor 
studies.

Effect size calculation. The effect sizes of inoculated 
microbial effects were calculated as the natural log of 
the response ratio (LRR) as metric used to evaluate the 
efficacy of BCAs treatments in each study. According to 
Rosenberg et al. (2000), the response ratio is the ratio of 
some measure of outcome in an experimental group to 
that of the control group. LRR calculations and statistical 
analysis were conducted by the MetaWin v2.1 software 
(Rosenberg et al., 2000). For each study, the effect size 
was calculated as

Where, R is the response ratio, XC is the control mean 
(without BCAs), XE is the treatment mean (with BCAs), 
SC is the control SD, SE is the treatment SD, NC is the con-
trol replication number and NE is the treatment replication 
number (Rosenberg et al., 2000). We utilized the fail-safe 
number calculated by Rosenthal method to determine the 
number of non-significant, unpublished or missing stud-
ies, which would have to be added to our meta-analysis 
to nullify its overall effect size (Rosenberg, 2005). If this 
number is larger than 5n + 10 (n, number of studies), then 
publication bias can be safely ignored as the results are 
robust even if publication bias exists. We also checked 
existence of publication bias via scatter-plots and/or fun-
nel plots of effect size vs. sample size or variance, respec-
tively (see the Fig. S1 in Appendix 3).

Estimation of between-studies variance. When con-
ducting moderator variable analysis, three Q statistics 
were generated per factor: one for the variation within 
categories (QW), one for the variation between categories 
(QB), and lastly for the total Q (QT), which is the sum of 
the previous two (QT = QW + QB). A significant QT value 
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means that the variance among studies is greater than 
expected due to sampling error. Moderator variable had 
a significant impact on the response ratio when QB was 
larger than a critical value. In the present meta-analysis, 
factors were considered as significant when QB was sig-
nificant and described at least 10% of the total variation 
(QB / QT ≥ 0.1). A significant QB value indicates that a 
significant portion of the total heterogeneity can be ex-
plained by subdividing the studies into the group of inter-
est (Rosenberg et al., 2000).

The majority of the studies in our data table violated 
the assumption of study independence. We applied two 
types of corrections to reduce the non-independence is-
sue (Chandrasekaran et al., 2014; Lehmann et al., 2014, 
Lehmann and Rillig, 2015): (i) For studies presenting 
trials with multiple treatments and one common control, 
we combined and corrected the data to calculate a single 
effect size value following the approach of Lajeuness 
(2011); (ii) For studies presenting multiple trials, we com-
bined trials to one effect size value following fixed-effects 
meta-analytical approach unless trials differed in factors 
assigned to moderator effects. We performed a sensitivity 
analysis for all moderator variables that had yielded sig-
nificant results to test for single studies having dispropor-
tional impact (Copas and Shi, 2000; see the Fig. S2–S6 in 
Appendix 3).

Statistics. We used the statistics software Meta Win v2.1 
for the analyses (Rosenberg et al., 2000). We conducted 
random effects meta-analyses to evaluate the overall bio-
control efficacy and to assess heterogeneity in our ef-
fect sizes (Lehmann and Rillig, 2015). Q was compared 
against a chi-squared distribution with n-1 degrees of 
freedom (Lehmann and Rillig, 2015). A significant Q in-
dicated that the studies included in our dataset were more 
heterogeneous than expected by sampling error (Cooper, 
1998). Consequently, we analyzed our moderator vari-
ables, if they could explain this detected variability in our 

dataset. Therefore, we investigated the significance of the 
moderators; P < 0.05 was considered statistically signifi-
cant.

Results

The overall efficacy of BCAs. The overall effect size 
of BCAs against bacterial wilt was negative and signifi-
cantly different from zero according to 95% boot-strap 
confidence intervals (BS CIs) (LRR = –0.1630, 95% BS 
CIs = –0.2094 to –0.1163; Fig. 1). The null hypothesis of 
homogeneity across studies was rejected (QT = 1,460.1, 
degree of freedom [df] = 895, P < 0.05), indicating that 
variability in LRR was greater than would be expected 
due to random sampling error. Thus, a random-effects 
meta-analysis was performed to determine the effect of 
moderator variables on disease suppression.

Effect of BCAs on disease incidence. BCAs significant-
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Fig. 1. Effect of biological control agents on disease suppres-
sion and plant growth promotion. Error bars are means ± 95% 
boot-strap confidence intervals (BS CIs). Where the BS CIs 
do not overlap the horizontal dashed lines, the effect size for 
a parameter is significant at P < 0.05. All effect sizes differed 
significantly from zero (chi-square tests, ***P < 0.001, **P < 
0.01, NS = P > 0.05). n, number of studies included in the meta-
analysis.

Table 1. Statistical results of comparison among variables for biocontrol efficacy of biological control agents against Ralstonia 
wilt disease

Predictor variable Mean effect size df 95% BS CIs QTotal P-value*

Disease incidence –0.7726 264 –0.8395 to –0.7069 439.4155 < 0.0001
Disease severity –0.6621 106 –0.7533 to –0.5730 350.1205 < 0.0001
Fresh weight 0.3016 84 0.2055 to 0.3998 94.5486 0.20242
Dry weight 0.2641 94 0.2141 to 0.3209 161.1431 < 0.0001
Plant height 0.62871 102 0.1706 to 0.2369 90.1361 0.79334
Yield 0.5028 74 0.4017 to 0.6117 100.4726 0.02203

df, degree of freedom; BS Cis, boot-strap confidence intervals.
*Statistical analysis by chi-square test.
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ly decreased disease incidence (df = 264, LRR = –0.7726, 
95% BS CIs = –0.8395 to –0.7069; Fig. 1, Table 1), com-
pared to plants not inoculated with BCAs. Fail safe num-
bers of these effects tended to be extremely large (78948) 
compared to the number of independent comparisons 
included in the meta-analysis, indicating the robustness of 
the results. Besides, the null hypothesis of homogeneity 
across studies was rejected (P < 0.05) and thus, we per-
formed moderator analysis for disease incidence.

There were no significant effect of moderator variables 
on the effect sizes of disease incidence, except plant spe-
cies (QB = 65.2832, QB / QT = 0.1456, P = 0.0004; Fig. 
2A, Table 2). Among plant species, S. melongena and S. 
lycopersicon had a less negative effect than S. tuberosum 
and C. annuum. BCAs were less negative for annual 
plants (n = 188, LRR = –0.7961, BS CIs = –0.8790 to 
–0.7164) than that of perennial plants (n = 77, LRR = 
–0.7157, BS CIs = –0.8305 to –0.6032). In addition, there 
were no significant (P > 0.05) effect of microbial species, 
type of microbes and microbial richness (Fig. 2B). Even 
though, among microbial species, B. cereus, followed by 
P. putida, P. fluorescens had highest and B. subtilis and B. 
amyloliquefaciens showed lowest effect size values, the 
BS CIs did not overlap with zero. Among genus used as 
BCAs, Pseudomonas spp. (n = 98, LRR = –0.7298, BS 
CIs = –0.8355 to –0.6316) were found to be more effec-
tive than those of Bacillus spp. (n = 98, LRR = –0.8796, 
BS CIs = –1.0061 to –0.7541) inoculated plants for dis-
ease suppression. For the moderator experimental condi-
tion, there was no significant detectable effect. However, 
greenhouse studies had greater effect size than those of 
field studies (Fig. 2C).

Effect of BCAs on disease severity. Disease severity 
was significantly lower in BCAs inoculated plants com-
pared to control (df = 106, LRR = –0.6621, 95% BS CIs: 

–0.7533 to –0.5730; Fig. 1, Table 1). There was signifi-
cant variation among studies BCAs showed decreased 
disease severity in S. tuberosum and S. lycopersicon than 
Z. officinale and C. annuum (Fig. 3A). In addition, plant 
life style had a significant effect on disease severity (QB = 
13.9355, QB / QT = 0.042, P = 0.02; Table 2). BCAs medi-
ated decrease in disease severity by perennial plants was 
significantly higher than that of annual plants (Fig. 3A). 
Moderator variable analysis showed significant differ-
ences between microbial species (QB = 227.9349, QB / QT 
= 0.6323, P = 0.0002; Table 2). B. cereus, showed greater 
decrease in disease severity than P. fluorescens and B. 
subtilis (Fig. 3B). Among type of microbes, Pseudomo-
nas spp. (n = 20, LRR= –0.4789, BS CIs: –0.6571 to 
–0.3292) had greater effect on disease severity compared 
to those of Bacillus spp. (n = 47, LRR = –0.6578, BS CIs: 
–0.8149 to –0.5155). We also found significant effect 
on method of application for disease severity in BCAs 
inoculated plants (QB = 88.2715, QB / QT = 0.2444, P = 
0.0002; Table 2). Among methods applied, seed treatment 
had significantly less negative than those of soil drench 
method in BCAs inoculated plants. We additionally tested 
for a possible confounding effect of disease severity on 
experimental condition and found no significant statistical 
evidence (Fig. 3C). 

Effect of BCAs on plant biomass. We further explored 
the BCAs mediated impact on plant biomass by investigat-
ing different tissues (shoot and root) as response variable. 
It was found that microbial species varied in their impact 
on fresh weight (df = 84, LRR = 0.3016, BS CIs: 0.2055 
to 0.3998, P > 0.05) and dry weight (df = 94, LRR = 
0.2641, BS CIs: 0.2141 to 0.3209, P > 0.001) (Fig. 1). For 
dry weight, both shoot and root dry weight yielded a posi-
tive microbial mediated effect (shoot: 78.5% root: 92.5%). 
However, the differences between tissue types were not 
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significant for any effect size except overall dry weight. 
Moderator variable analysis of dry weight indicated 

that plant species, life style (annual vs. perennial plants), 
microbial species, type of microbes, and method of ap-
plication contributed significantly to dry weight in BCAs 

inoculated plants, whereas microbial richness and experi-
mental settings were not statistically different between tri-
als (Fig. 4, Table 2). Categorical analysis of the host plant 
species (QB = 43.4699, QB / QT = 0.24, P = 0.001; Table 
2) showed that S. tuberosum followed by S. lycopersi-
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Table 2. Biocontrol efficacy factors analyzed in the categorical analyses based on the significance of the variation among catego-
ries (QB) and the amount of the total variation (QT) described by QB / QT

Predictor variable Moderator variable QB QB / QT P-value*

Disease incidence Microbial species 129.7923 0.3068 0.1680
Type of microbe 8.0351 0.02 0.0838
Microbial inoculation 2.4522 0.005 0.2212
Plant species 65.2832 0.1456 0.0004
Plant family 1.2933 0.002 0.3604
Annual vs. Perennial 1.8724 0.004 0.2686
Type of application 17.5059 0.039 0.0848
Experimental settings 0.2080 0.00001 0.7232

Disease severity Microbial species 227.9349 0.6323 0.0002
Type of microbe 12.6992 0.0435 0.0906
Microbial inoculation 10.5273 0.0288 0.0610
Plant species 130.0467 0.3086 0.0002
Plant family 2.5370 0.008 0.3420
Annual vs. Perennial 13.9355 0.042 0.0282
Type of application 88.2715 0.2444 0.0002
Experimental settings 1.6240 0.004 0.4456

Dry weight Microbial species 97.5886  0.4641 0.0006
Type of microbe 12.1942 0.12 0.0462
Microbial inoculation 0.3694 0.00001 0.6726
Plant species 43.4699 0.24 0.001
Plant family NA NA NA
Annual vs. Perennial 40.4165 0.227 0.0002
Type of application 20.8177 0.122 0.0222
Experimental settings 5.2056 0.03 0.1176

Root length Microbial species 900.8692 0.9677 0.0156
Type of microbe 671.2617 0.6896 0.0008
Microbial inoculation 62.2425 0.0787 0.0820
Plant species 81.6071 0.1029 0.1714
Plant family NA NA NA
Annual vs. Perennial 79.9535 0.1003 0.0638
Type of application 62.3339 0.068 0.2316
Experimental settings NA NA NA

Yield Microbial species 113.2962 0.5355 0.0004
Type of microbe 10.0042 0.1063 0.0242
Microbial inoculation 12.4302 0.1176 0.0084
Plant species 3.1852 0.038 0.6162
Plant family NA NA NA
Annual vs. Perennial 0.0359 0.000001 0.8692
Type of application 45.6287 0.4205 0.0016
Experimental settings 18.3639 0.125 0.0020

NA, not applicable.
*P-value is for randomizations of the data.
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con had highest and C. annuum lowest effect size values 
(Fig. 4A). When compared within plant life style (QB = 
40.4165, QB / QT = 0.227, P = 0.0002), the microbial re-
sponses of perennial plants were significantly greater than 
those of annual plants. Microbial species (QB = 97.5886, 

QB / QT = 0.4641, P = 0.0006; Table 2) categorical analy-
sis showed the effects of most used species of B. amy-
loliquefaciens, B. cereus, B. subtilis, and P. fluorescens 
were found to be effective in plant growth promotion in 
all studies (Fig. 4B). Among type of microbes (P = 0.04), 
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Bacillus spp. had more positive effect than Pseudomonas 
spp. In addition, method of application had a significant 
effect on dry weight (QB = 20.8177, QB / QT = 0.122, P = 
0.02). Stem injection method had highest effect size, but 
sample size was too low (n = 6) to draw a common con-
clusion. However, seed treatment highest effect size val-
ues and soil drenching method had lowest. For the predic-
tor experimental settings, there was no significant effect 
found. However, greenhouse condition had more positive 
effect than that of field condition (Fig. 4C).

Effect of BCAs on yield. We detected a significant posi-
tive effect of BCAs on crop yield; BCAs increased crop 
yield (n = 75, LRR = 0.5028, BS CIs: 0.4017 to 0.6117; 
Fig. 1, Table 1). The null hypothesis of homogeneity 
across studies was rejected (QT = 100.4726, df = 74, P < 
0.05; Table 2), indicating that variability in LRR was 
greater than would be expected due to random sampling 
error. Thus, a random-effects meta-analysis was per-
formed to determine the effect of moderator variables. 

Plant species and life style (annual vs. perennial plants) 
were not significantly affected by BCAs (P > 0.05; Table 
2, Fig. 5A). However, significant differences in efficacy 

were found between microbial species (QB = 113.2962, QB 
/ QT = 0.5355, P = 0.0004; Table 2) on crop yield. Treat-
ment with Pseudomonas sp. has significantly increased 
plant yield than that of Bacillus spp. These variations are, 
in order of the most efficient microbial species, P. fluo-
rescens, followed by P. putida, Serratia spp., B. subtilis 
and B. amyloliquefaciens. Moreover, our data showed that 
microbial richness (QB / QT = 0.12, P = 0.008) had signifi-
cant effect on crop yield (Fig. 5B). Also, the responses to 
BCAs inoculation for method of application varied sig-
nificantly under diseased condition (QB / QT = 0.421, P = 
0.001; Table 2, Fig. 5C). Crop yield was more pronounced 
when BCAs were applied as a seed treatment than as a soil 
drench and root treatment. We found significant variation 
between studies for crop yield (QB / QT = 0.125, P = 0.002). 
Greenhouse studies had a significantly greater effect size 
values than field studies (Table 2, Fig. 5C).

Discussion

Biological control using plant growth promoting microor-
ganisms is an efficient approach to wilt management and 
is also considered environment-friendly. Recently, several 
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studies focused on biological control of Ralstonia wilt (Ji 
et al., 2008; Singh and Siddiqui, 2015; Takenaka et al., 
2008; Vanitha et al., 2009). Several beneficial microor-
ganisms have been implemented as biocontrol agent for 
suppressing R. solanacearum. Therefore, we used meta-
analysis to interpret results and drawing conclusions from 
earlier experimental studies (Gurevitch and Hedges, 1999; 
Koricheva and Gurevitch, 2014). This analytic approach 
allows for the evaluation of study-specific characteristics 
that are likely to influence treatment effects (Chandrasek-
aran et al., 2014; Gurevitch and Hedges, 1999). Several 
plant pathologists have made use of meta-analysis study 
to unveil the effects of biocontrol agents (Ojiambo et al., 
2010; Ojiambo and Scherm, 2006; Rosenberg et al., 2004; 
Salam et al., 2013; Stiling and Cornelissen, 2005). In the 
present meta-analysis study, resolute evidence is provided 
that BCAs inoculation in controlled or replicated studies 
causes significant impact on the ecological predictor vari-
ables such as disease incidence and disease severity, plant 
biomass, and yield in R. solancearum infected plants (Fig. 
1, Table 1). 

The present investigation confirmed that the extent of 
disease suppression by BCAs varied widely among tri-
als, with LRR ranging from –2.84 (i.e., strong disease 
suppression by the antagonist) to 2.13 (disease strongly 
enhanced by application of the bio-control agent). Our 
data analyses also showed that the applications of BCAs 
significantly reduced bacterial wilt severity as compared 
with the untreated plants by more than 49%. Among an-
tagonist, Pseudomonas spp. was found to be more effec-
tive BCAs for disease suppression than those of Bacillus 
spp. Among Pseudomonas spp., P. fluorescens signifi-
cantly reduced the bacterial wilt incidence and may have 
increased host resistance to bacterial wilt, hence it has 
the potential to be used for management of bacterial wilt. 
There are several bacterial determinants like lipopolysac-
charides, siderophore and salicyclic acid production by P. 
fluorescens stains involved in induce systemic resistance 
in plants against Ralstonia wilt (Abo-Elyousr et al., 2012; 
Dey et al., 2014; Maji and Chakrabartty, 2014; Raaijmak-
ers et al., 2006; Vanitha et al., 2009; Zhou et al., 2014).

Nevertheless, members of the genus Bacillus are also 
often considered to be important biocontrol agents. A to-
tal of 29 studies (352 trials) in the dataset used Bacillus 
spp. as BCAs. Our analysis showed that the mean effect 
sizes for these trails are significantly lower compared 
with trials that applied for other BCAs. Previous meta-
analysis also reported that there may be inconsistencies in 
the efficacy of Bacillus spp. as a BCA against soilborne 
diseases (Ojiambo and Scherm, 2006). According to 
Cook (1993), the inconsistencies in the efficacy of BCAs 
may be due to use of single strain as BCAs and a related 

arbitrary application of few widely used Bacillus strains 
may be revealed in our dataset. Among Bacillus species, B. 
cereus, B. subtilis and B. amyloliquefaciens significantly 
reduced both bacterial wilt incidence and severity under 
both greenhouse and field conditions than other Bacillus 
species (Chen et al., 2014; Dey et al., 2014; Kurabachew 
and Wydra, 2013; Shan et al., 2013).

A general question raised over the technique employed 
in conventional biocontrol programs has concerned co-
inoculation introductions against a single antagonist. 
It is perceived that co-inoculation of microbial species 
can result in synergistic, additive, or inhibitory effects 
on target performance compared to the effect of each 
antagonist alone. In our analysis, we also found that co-
inoculation had greater disease suppression than those of 
single inoculation. Our results differ from other studies 
that supported the use of single inoculation compared to 
co-inoculation against R. solancearum. Previous meta-
analysis studies also supported that multi-species applica-
tion of BCAs were consistently more effective than single 
species application (Stiling and Cornelissen, 2005).

A suitable field application method is needed once a 
good potential BCA is identified. The results indicated 
that type of an application method had a significant im-
pact on the colonization of a BCA on plants. We found 
that best disease control is obtained when BCAs are ap-
plied as seed treatment and soil drench compared with 
other method of application. Among method of applica-
tion seed treatment was found to be the best method of 
application of BCAs. This result agrees with previous 
literature (Abo-Elyousr et al., 2012).

In our investigation, most of the isolates showed 
significantly less control efficacy in the field trial than 
greenhouse. According to previous literature, the BCAs 
have shown good response against R. solanacearum in 
vitro and in the greenhouse but have unfortunately failed 
under field conditions (Liu et al., 2009; Lugtenberg et al., 
2001; Wei et al., 2011). This inconsistent performance is 
probably due to a change in the colonization ability of the 
antagonistic strains or inadequate delivery of the agent in 
the rhizosphere environment or prevailing competition 
in rhizosphere region (Lugtenberg et al., 2001; Yuan et 
al., 2014). According to Liu et al. (2009) and Yuan et al. 
(2014), maintaining the population of BCAs above certain 
level in the soil is an important factor to determine bio-
control efficacy in both greenhouse and field condition. 
This is also due to greenhouse environment providing a 
place where manipulation of environmental conditions is 
feasible to optimize the effectiveness of BCAs (Bélanger 
and Benyagoub, 1997; Paulitz and Bélanger, 2001). 

Plant type significantly affected BCA efficacy. Meta-
analyses showed that BCAs were more effective on an-
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nual plants than perennial ones. According to Ojiambo 
and Scherm (2006), the lower degree of disease suppres-
sion in perennial plants may be due to the larger number 
of pathogen inoculum source and absence of crop rota-
tion, which may give rise to polyetic epidemics that gen-
erally more difficult to control. Our results showed that 
greenhouse studies had a greater effect size values than 
field studies. Paulitz and Bélanger (2001), suggest that the 
greenhouse environment presents a unique situation that 
enables disease managers to optimize the effectiveness of 
BCAs through manipulation of environmental conditions. 
Thus, it is reasonable to expect greater disease suppres-
sion in greenhouse than in the field applications of BCAs. 
However, our analysis showed no significant difference 
in mean effect sizes between entries in which biological 
agents were applied in these two environments.

Our meta-analyses confirmed that fresh weight, dry 
weight, plant height and root length were higher in with 
BCA treatment than with no BCA treatment and control, 
demonstrating that BCAs are not only reduced bacterial 
wilt and also promoted plant growth. Moderator variable 
only significantly affected dry weights, but neither fresh 
weight nor plant height thus; we carried out further cat-
egorical analysis only for yield (dry weight).

Our meta-analyses also showed that the BCAs inocu-
lation resulted in higher yields. Yield response varied 
significantly among microbial species. The relative yield 
gain was greater for Pseudomonas spp. inoculated plants 
than for Bacillus spp. inoculated plants. Among microbial 
species, P. fluorescens was found to be efficient in in-
creasing crop yield compared to other microbial species. 
Guo et al. (2004) reported comparable R. solanacearum 
wilt disease reduction and yield increase of tomato plants 
after treatment by Pseudomonas spp. and Bacillus spp. 

Our results confirm the variability in yield response 
to BCAs inoculated plants, and indicated that there is a 
relationship between yield response and method of ap-
plication of the BCA. Seed treatment had shown greatest 
yield response followed by soil drench method and root 
treatment. In addition, experimental condition signifi-
cantly affected yield response; that is, greenhouse studies 
had a greater positive effect on yield than for field condi-
tion. Experiments performed under controlled conditions 
(greenhouse) allow for sorting out complex interactions 
but can lead to overestimated effect sizes compared to 
field trials due to exclusion of potential confounding fac-
tors (Lehmann and Rillig, 2015). Also, for our analysis, 
the number of trials for the experimental condition was 
unbalanced. Thus, more studies need to be carried out in 
the field conditions for evaluating the comparability of 
greenhouse and field studies for BCAs inoculated plants 
on disease suppression and yield response. 

Two Pseudomonas species P. fluorescence and P. pu-
tida, and three Bacillus species, B. cereus, B. subtilis and 
B. amyloliquefaciens, effectively controlled the Ralstonia 
wilt. Among them P. fluorescence was the best. Co-inoc-
ulation method was found in general, to be more effective 
for the control of Ralstonia wilt than single. However, if 
there is a possibility to find ecologically significant and 
better surviving partner (to known best Pseudomonas 
and/or Bacillus strains), such combinations would be suit-
able to test in open field applications in future. The incon-
sistent biocontrol efficacy in the greenhouse and field tri-
als observed in this study was, at least partially, due to the 
differential colonization abilities of antagonistic strains 
and prevailing competition in rhizosphere. The seed treat-
ment, soil drench and multiple treatments of antagonistic 
strains have not only controlled the wilt disease, but also 
significantly increased the plant yields. Since some of the 
tested bacterial strains have both growth promoting and 
disease suppression capabilities together, these strains 
have great potential to be used for commercial production 
of bioorganic fertilizer for the control of Ralstonia wilt 
and can also be extended to mitigate the effect of other 
phytopathogens as well. 
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S.No. Study ID Publication Phytopathogen Plants Plant species Plant family Life style Microbial species Type of microbes Microbial richness Method of application Experimental conditionExperimental duration Response variable Unit Sample size Xc SDc Xe SDe R lnR Var(lnR)

1 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Foliar spray Field condition 15DAI Wilt severity % 4 56 2.484 52 2.688 0.928571429 -0.071715309 0.001159913

2 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Co-inoculation Foliar spray Field condition 15DAI Wilt severity % 4 56 2.484 50 2.688 0.892857143 -0.074107972 0.001214423

3 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Field condition 15DAI Wilt severity % 4 56 2.484 45 2.688 0.803571429 -0.084811847 0.001383907

4 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Co-inoculation Soil drench Field condition 15DAI Wilt severity % 4 56 2.484 45 2.688 0.803571429 -0.090151097 0.001383907

5 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Foliar spray Green house 15DAI Wilt severity % 4 73 2.484 50 2.688 0.684931507 -0.10209787 0.001012

6 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Co-inoculation Foliar spray Green house 15DAI Wilt severity % 4 73 2.484 53 2.688 0.726027397 -0.103084966 0.000932519

7 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 15DAI Wilt severity % 4 73 2.484 42 2.688 0.575342466 -0.104783981 0.001313466

8 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Co-inoculation Soil drench Green house 15DAI Wilt severity % 4 73 2.484 40 2.688 0.547945205 -0.113328685 0.001418426

9 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Foliar spray Field condition 15DAI Shoot dry weight g 4 8.1 3.5151 7.9 3.9042 0.975308642 -0.025001302 0.108139999

10 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Co-inoculation Foliar spray Field condition 15DAI Shoot dry weight g 4 8.1 3.5151 10.3 3.9042 1.271604938 0.240279834 0.083000413

11 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Field condition 15DAI Shoot dry weight g 4 8.1 3.5151 12 3.9042 1.481481481 0.393042588 0.073544119

12 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Co-inoculation Soil drench Field condition 15DAI Shoot dry weight g 4 8.1 3.5151 15.5 3.9042 1.913580247 0.648975962 0.062942334

13 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Foliar spray Field condition 15DAI Root dry weight g 4 0.8 0.8485 0.6 1.55 0.75 -0.287682072 1.949634125

14 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Co-inoculation Foliar spray Field condition 15DAI Root dry weight g 4 0.8 0.8485 1.1 1.55 1.375 0.318453731 0.777615645

15 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Field condition 15DAI Root dry weight g 4 0.8 0.8485 1.1 1.55 1.375 0.318453731 0.777615645

16 1 Abo-Elyousr et al. 2012 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Co-inoculation Soil drench Field condition 15DAI Root dry weight g 4 0.8 0.8485 1.2 1.55 1.5 0.405465108 0.698332042

17 2 Algam et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Paenibacillus polymyxa Bacillus spp. Single Soil drench Green house 50DAI Wilt incidence % 4 73.32 13.3 13.33 7.77 0.181805783 -1.704816289 0.093168039

18 2 Algam et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Paenibacillus polymyxa Bacillus spp. Single Seed treatment Green house 50DAI Wilt incidence % 4 73.32 13.3 8.88 4.44 0.12111293 -2.111031866 0.070726183

19 2 Algam et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Paenibacillus polymyxa Bacillus spp. Single Soil drench Green house 50DAI Plant Height centimeter 4 18.77 1.56 28.89 3.58 1.539158231 0.431235664 0.005565811

20 2 Algam et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Paenibacillus polymyxa Bacillus spp. Single Seed treatment Green house 50DAI Plant Height centimeter 4 18.77 1.56 33.55 1.46 1.787426745 0.580777013 0.002200309

21 2 Algam et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Paenibacillus polymyxa Bacillus spp. Single Soil drench Green house 50DAI Fresh weight g 4 11.63 1.56 20.47 0.86 1.760103181 0.565372433 0.004939374

22 2 Algam et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Paenibacillus polymyxa Bacillus spp. Single Seed treatment Green house 50DAI Fresh weight g 4 11.63 1.56 23.63 1.3 2.031814273 0.708929125 0.005254764

23 2 Algam et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Paenibacillus polymyxa Bacillus spp. Single Soil drench Green house 50DAI Dry weight g 4 2.7 0.64 4.2 0.14 1.555555556 0.441832752 0.014324417

24 2 Algam et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Paenibacillus polymyxa Bacillus spp. Single Seed treatment Green house 50DAI Dry weight g 4 2.7 0.64 4.98 0.14 1.844444444 0.612178118 0.014244217

25 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Stem injection method Green house 70DAI Wilt incidence % 3 2175 0.4758 465 0.4758 0.213793103 -1.542746538 3.64949E-07

26 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Paenibacillus macerans others Single Stem injection method Green house 70DAI Wilt incidence % 3 2175 0.4758 742.5 0.4758 0.34137931 -1.074761073 1.5283E-07

27 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Serratia marcescens others Single Stem injection method Green house 70DAI Wilt incidence % 3 2175 0.4758 1612 0.4758 0.741149425 -0.29955302 4.49918E-08

28 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Paenibacillus macerans others Single Stem injection method Green house 70DAI Wilt incidence % 3 2175 0.4758 775.5 0.4758 0.356551724 -1.031275961 1.41429E-07

29 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus pumilus Bacillus spp. Single Stem injection method Green house 70DAI Wilt incidence % 3 2175 0.4758 1050 0.4758 0.482758621 -0.7282385 8.43979E-08

30 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Stem injection method Green house 70DAI Wilt incidence % 3 2175 0.4758 577.5 0.4758 0.265517241 -1.326075501 2.4222E-07

31 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Stem injection method Green house 70DAI Plant height centimeter 3 28 2.15 46.5 2.525 1.660714286 0.507247802 0.002948218

32 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Paenibacillus macerans others Single Stem injection method Green house 70DAI Plant height centimeter 3 28 2.15 42 2.525 1.5 0.405465108 0.003170115

33 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Serratia marcescens others Single Stem injection method Green house 70DAI Plant height centimeter 3 28 2.15 34.37 2.525 1.2275 0.204979581 0.003764395

34 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Paenibacillus macerans others Single Stem injection method Green house 70DAI Plant height centimeter 3 28 2.15 41.5 2.525 1.482142857 0.393488917 0.003199321

35 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus pumilus Bacillus spp. Single Stem injection method Green house 70DAI Plant height centimeter 3 28 2.15 43.25 2.525 1.544642857 0.434792723 0.003101482

36 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Stem injection method Green house 70DAI Plant height centimeter 3 28 2.15 43.5 2.525 1.553571429 0.440556428 0.00308846

37 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Stem injection method Green house 70DAI Fresh weight g 3 29.2 1.45 43.175 1.177 1.47859589 0.391092915 0.00106968

38 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Paenibacillus macerans others Single Stem injection method Green house 70DAI Fresh weight g 3 29.2 1.45 33.75 1.177 1.155821918 0.144811708 0.001227357

39 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Serratia marcescens others Single Stem injection method Green house 70DAI Fresh weight g 3 29.2 1.45 30.613 1.177 1.048390411 0.047256046 0.001314699

40 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Paenibacillus macerans others Single Stem injection method Green house 70DAI Fresh weight g 3 29.2 1.45 33.175 1.177 1.136130137 0.127627871 0.001241532

41 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus pumilus Bacillus spp. Single Stem injection method Green house 70DAI Fresh weight g 3 29.2 1.45 34.45 1.177 1.179794521 0.165340288 0.00121105

42 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Stem injection method Green house 70DAI Fresh weight g 3 29.2 1.45 35.525 1.177 1.216609589 0.196067965 0.001187858

43 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Stem injection method Green house 70DAI Dry weight g 3 2.325 0.85725 5.9 0.71 2.537634409 0.931232312 0.050142766

44 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Paenibacillus macerans others Single Stem injection method Green house 70DAI Dry weight g 3 2.325 0.85725 4.575 0.71 1.967741935 0.67688666 0.053343717

45 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Serratia marcescens others Single Stem injection method Green house 70DAI Dry weight g 3 2.325 0.85725 4.15 0.71 1.784946237 0.579388295 0.055072226

46 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Paenibacillus macerans others Single Stem injection method Green house 70DAI Dry weight g 3 2.325 0.85725 4.475 0.71 1.924731183 0.654786313 0.053706525

47 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus pumilus Bacillus spp. Single Stem injection method Green house 70DAI Dry weight g 3 2.325 0.85725 4.675 0.71 2.010752688 0.698509124 0.053003942

48 3 Aliye et al. 2008 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Stem injection method Green house 70DAI Dry weight g 3 2.325 0.85725 4.825 0.71 2.075268817 0.730090696 0.052533342

49 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 78.89 39.32 9.4 15.3 0.119153251 -2.127344788 0.724423429

50 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 78.89 39.32 81.11 33.18 1.028140449 0.027751781 0.103939911

51 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 78.89 39.32 83.37 29.6 1.056787933 0.055234055 0.093618528

52 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 78.89 39.32 88.43 20.1 1.120927874 0.114156801 0.07502065

53 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 78.89 39.32 82.09 37.62 1.040562809 0.039761729 0.114609073

54 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 78.89 39.32 79.86 34.98 1.012295601 0.012220625 0.110069126

55 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 78.89 39.32 52.26 24.72 0.662441374 -0.411823217 0.118041373

56 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 78.89 39.32 16.48 14.06 0.208898466 -1.565906953 0.244073015

57 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 78.89 39.32 14.12 20.24 0.178983395 -1.720462245 0.575783294

58 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 78.89 39.32 12.96 6.42 0.164279376 -1.806186786 0.123452457

59 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 4 42.69 10.02 52.36 5.76 1.226516749 0.20417824 0.016798249

60 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 4 42.69 10.02 46.53 3.58 1.089950808 0.086132565 0.015252754

61 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 4 42.69 10.02 53.14 4.34 1.244788007 0.21896524 0.015440369

62 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 4 42.69 10.02 48.28 4.22 1.130944015 0.123052695 0.015682815

63 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 4 42.69 10.02 46.28 8.04 1.084094636 0.080745202 0.021317936

64 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 4 42.69 10.02 53.47 11.6 1.252518154 0.225156048 0.025539012

65 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 4 42.69 10.02 50.19 4.54 1.175685172 0.161851103 0.015818413

66 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 4 42.69 10.02 61.33 1.1 1.436636215 0.362304419 0.013853251

67 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 4 42.69 10.02 61.28 3.26 1.43546498 0.361488825 0.014480347

68 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 4 42.69 10.02 56.44 2.9 1.322089482 0.279213426 0.014432856

69 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 4 21.98 12.3 26.24 6.26 1.193812557 0.177152015 0.0925165

70 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Fresh weight g 4 21.98 12.3 13.8 12.28 0.627843494 -0.465464357 0.276248451

71 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Fresh weight g 4 21.98 12.3 16.18 10.56 0.736123749 -0.306357037 0.184778425

72 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Fresh weight g 4 21.98 12.3 10.5 1.9 0.477707006 -0.738757692 0.086473879

73 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Fresh weight g 4 21.98 12.3 17.14 13.44 0.779799818 -0.248718036 0.232003172

74 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Fresh weight g 4 21.98 12.3 23.47 5.64 1.067788899 0.065590061 0.092724775

75 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Fresh weight g 4 21.98 12.3 27.33 3.02 1.243403094 0.217852051 0.081340571

76 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Fresh weight g 4 21.98 12.3 34.38 10.76 1.564149227 0.447342051 0.102775909

77 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Fresh weight g 4 21.98 12.3 35.34 13.82 1.607825296 0.474882518 0.116519585

78 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Fresh weight g 4 21.98 12.3 30.77 6.5 1.399909008 0.33640724 0.089444021

79 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Dry weight g 4 2.98 1.72 4.41 0.74 1.479865772 0.391951389 0.090323785

80 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Dry weight g 4 2.98 1.72 3.02 1.22 1.013422819 0.013333531 0.124083186

81 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Dry weight g 4 2.98 1.72 3.32 0.5 1.11409396 0.108041482 0.088954808

82 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Dry weight g 4 2.98 1.72 2.42 0.96 0.812080537 -0.20815576 0.122626112

83 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Dry weight g 4 2.98 1.72 3.31 0.6 1.110738255 0.105024889 0.091499139

84 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Dry weight g 4 2.98 1.72 3.09 1.02 1.036912752 0.03624779 0.110525559

85 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Dry weight g 4 2.98 1.72 4.03 0.68 1.352348993 0.301843075 0.090402369

86 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Dry weight g 4 2.98 1.72 5.71 1.72 1.916107383 0.650295723 0.1059688

87 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Dry weight g 4 2.98 1.72 5.42 1.54 1.818791946 0.598172515 0.103467405

88 4 Almoneafy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Dry weight g 4 2.98 1.72 5.48 1.38 1.838926174 0.6091818 0.099138471

89 4 Almoneafy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 5 43.58 3.93 51.65 5.23 1.185176687 0.169891866 0.003677105

90 4 Almoneafy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 5 43.58 3.93 54.27 4.04 1.245296007 0.219373259 0.00273479

91 4 Almoneafy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 5 43.58 3.93 56.6 7.08 1.298760899 0.261410656 0.004755868

92 4 Almoneafy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus methylotrophicus Bacillus spp. Single Seed treatment Green house 30DAI Plant height centimeter 5 43.58 3.93 52.2 8.21 1.197797155 0.180484165 0.00657383

93 4 Almoneafy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 30DAI Fresh weight g 5 11.31 1.45 13.93 1.35 1.231653404 0.208357498 0.005165742

94 4 Almoneafy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Seed treatment Green house 30DAI Fresh weight g 5 11.31 1.45 16.7 2.07 1.476569408 0.389721429 0.006360135

95 4 Almoneafy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 30DAI Fresh weight g 5 11.31 1.45 17.18 1.69 1.519009726 0.418058626 0.00522265

96 4 Almoneafy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus methylotrophicus Bacillus spp. Single Seed treatment Green house 30DAI Fresh weight g 5 11.31 1.45 16.73 0.27 1.479221927 0.391516225 0.003339402

97 4 Almoneafy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 30DAI Dry weight g 5 1.8 0.25 2.19 0.22 1.216666667 0.196114879 0.005876331

98 4 Almoneafy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Seed treatment Green house 30DAI Dry weight g 5 1.8 0.25 2.81 0.36 1.561111111 0.445397818 0.007140658

99 4 Almoneafy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 30DAI Dry weight g 5 1.8 0.25 2.86 0.31 1.588888889 0.46303496 0.006207773

100 4 Almoneafy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus methylotrophicus Bacillus spp. Single Seed treatment Green house 30DAI Dry weight g 5 1.8 0.25 2.69 0.25 1.494444444 0.401754529 0.005585475

101 5 Amaresan et al. 2012 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Root length centimeter 3 1.97 0.42 2.8 0.9873 1.421319797 0.351585874 0.056595057

102 5 Amaresan et al. 2012 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Root length centimeter 3 1.97 0.42 2.5 0.9873 1.269035533 0.238257189 0.067138394

103 5 Amaresan et al. 2012 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Root length centimeter 3 1.97 0.42 2.37 0.9873 1.203045685 0.184856412 0.072998056

104 5 Amaresan et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Root length centimeter 3 2.19 0.42 4.13 0.9873 1.885844749 0.634375863 0.031309169

105 5 Amaresan et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Root length centimeter 3 2.19 0.42 3.23 0.9873 1.474885845 0.388580593 0.043403788

106 5 Amaresan et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Root length centimeter 3 2.19 0.42 3.73 0.9873 1.703196347 0.53250669 0.035613858

107 5 Amaresan et al. 2012 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Fresh weight g 3 0.23 1.45 0.68 1.177 2.956521739 1.084013489 14.24691841

108 5 Amaresan et al. 2012 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Fresh weight g 3 0.23 1.45 0.47 1.177 2.043478261 0.714653386 15.33869874

109 5 Amaresan et al. 2012 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Fresh weight g 3 0.23 1.45 0.65 1.177 2.826086957 1.038893054 14.34122891

110 5 Amaresan et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Fresh weight g 3 0.53 1.45 0.69 1.177 1.301886792 0.263814591 3.464871271

111 5 Amaresan et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Fresh weight g 3 0.53 1.45 0.48 1.177 0.905660377 -0.099090903 4.499194245

112 5 Amaresan et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Fresh weight g 3 0.53 1.45 0.61 1.177 1.150943396 0.140581951 3.735957314

113 5 Amaresan et al. 2012 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Dry weight g 3 0.096 0.85725 0.24 0.71 2.5 0.916290732 29.49701832

114 5 Amaresan et al. 2012 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Dry weight g 3 0.096 0.85725 0.18 0.71 1.875 0.628608659 31.76598694

115 5 Amaresan et al. 2012 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Dry weight g 3 0.096 0.85725 0.31 0.71 3.229166667 1.172224106 28.32829879

116 5 Amaresan et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Dry weight g 3 0.15 0.85725 0.29 0.71 1.933333333 0.659245629 12.88509323

117 5 Amaresan et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Dry weight g 3 0.15 0.85725 0.21 0.71 1.4 0.336472237 14.69735467

118 5 Amaresan et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Endophytic bacteria Others Single Seed treatment Green house 30DAI Dry weight g 3 0.15 0.85725 0.23 0.71 1.533333333 0.427444015 14.06350852

119 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus pumilus Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 96.8 2.91 0.968 -0.032523192 0.000436181

120 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 43.7 2.91 0.437 -0.827822084 0.00131882

121 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 84.3 2.91 0.843 -0.170788321 0.00050815

122 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Microbial consortia  Others Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 93.7 2.91 0.937 -0.065071997 0.000451378

123 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus pumilus Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 87.5 2.91 0.875 -0.133531393 0.000486759

124 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 53.1 2.91 0.531 -0.632993258 0.000961072

125 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 68.7 2.91 0.687 -0.375420987 0.000658802

126 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Microbial consortia  others Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 90.6 2.91 0.906 -0.098715973 0.000468161

127 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus pumilus Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 93.7 2.91 0.937 -0.065071997 0.000451378

128 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 84.3 2.91 0.843 -0.170788321 0.00050815

129 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 65.6 2.91 0.656 -0.42159449 0.000702197

130 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Microbial consortia  others Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 100 2.91 1 0 0.000421953

131 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus pumilus Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 81.2 2.91 0.812 -0.208254939 0.00053133

132 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 53.1 2.91 0.531 -0.632993258 0.000961072

133 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 59.3 2.91 0.593 -0.52256088 0.000812278

134 6 Anith et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Microbial consortia  others Single Seed treatment Green house 30DAI Wilt incidence % 4 100 2.9 78.1 2.91 0.781 -0.247180129 0.000557325

135 7 Boukaew et al. 2011 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Streptomyces mycarofaciens others Single Seed treatment Green house 30DAI Wilt severity % 4 35 4.4 28.75 6.4 0.821428571 -0.116268325 0.016339678

136 7 Boukaew et al. 2011 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Streptomyces philanthi others Single Seed treatment Green house 30DAI Wilt severity % 4 35 4.4 7.5 1.8 0.214285714 -0.117783036 0.01835102

137 7 Boukaew et al. 2011 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Trichoderma harzianum others Single Seed treatment Green house 30DAI Wilt severity % 4 35 4.4 20 2.8 0.571428571 -0.118808725 0.00885102

138 7 Boukaew et al. 2011 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Streptomyces mycarofaciens others Single Seed treatment Green house 30DAI Yield kg/ha 4 44.5 2.6 179.13 5.8 4.025393258 1.39262261 0.001115523

139 7 Boukaew et al. 2011 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Streptomyces philanthi others Single Seed treatment Green house 30DAI Yield kg/ha 4 44.5 2.6 239.5 10.2 5.382022472 1.683064228 0.001306878

140 7 Boukaew et al. 2011 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Trichoderma harzianum others Single Seed treatment Green house 30DAI Yield kg/ha 4 44.5 2.6 83.96 2.2 1.886741573 0.634851306 0.001025076

141 7 Boukaew et al. 2011 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Streptomyces mycarofaciens others Single Seed treatment Green house 30DAI Fresh weight mg/seedlings 4 25.44 1.6 26.86 3.2 1.05581761 0.054315453 0.004537247

142 7 Boukaew et al. 2011 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Streptomyces philanthi others Single Seed treatment Green house 30DAI Fresh weight mg/seedlings 4 25.44 1.6 22.42 3.8 0.881289308 -0.126369321 0.008170729

143 7 Boukaew et al. 2011 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Trichoderma harzianum others Single Seed treatment Green house 30DAI Fresh weight mg/seedlings 4 25.44 1.6 12.48 2.2 0.490566038 -0.712195376 0.008757725

144 8 Chakravarty and Kalita, 2011 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Field condition 30DAI Wilt incidence % 3 100 0 78.57 6.299 0.7857 -0.241180239 0.002142439

145 8 Chakravarty and Kalita, 2011 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Root treatment Field condition 90DAI Wilt incidence % 3 100 0 71.43 6.299 0.7143 -0.336452237 0.002592153

146 8 Chakravarty and Kalita, 2011 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Field condition 90DAI Wilt incidence % 3 100 0 78.57 6.299 0.7857 -0.241180239 0.002142439

147 8 Chakravarty and Kalita, 2011 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Field condition 90DAI Wilt incidence % 3 100 0 59.52 6.299 0.5952 -0.518857795 0.003733328

148 8 Chakravarty and Kalita, 2011 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Field condition 90DAI Wilt incidence % 3 100 0 52.38 6.299 0.5238 -0.646645347 0.004820488

149 8 Chakravarty and Kalita, 2011 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Field condition 90DAI Wilt incidence % 3 100 0 64.29 6.299 0.6429 -0.441766088 0.00319989

150 8 Chakravarty and Kalita, 2011 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Field condition 90DAI Wilt incidence % 3 100 0 50 6.299 0.5 -0.693147181 0.00529032

151 8 Chakravarty and Kalita, 2011 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Field condition 90DAI Yield kg 3 0.18 0 1.4112 0.40489 7.84 2.059238834 0.02743947

152 8 Chakravarty and Kalita, 2011 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Field condition 90DAI Plant height centimeter 3 41 0 66.8 5.30659 1.629268293 0.488131014 0.00210357

153 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 90DAI Wilt incidence % 3 100 2.9 83.33 2.91 0.8333 -0.182361558 0.000686835

154 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Root treatment Green house 90DAI Wilt incidence % 3 100 2.9 66.67 2.91 0.6667 -0.405415109 0.000915377

155 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 90DAI Wilt incidence % 3 100 2.9 66.67 2.91 0.6667 -0.405415109 0.000915377

156 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Green house 90DAI Wilt incidence % 3 100 2.9 50 2.91 0.5 -0.693147181 0.001409413

157 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Green house 90DAI Wilt incidence % 3 100 2.9 50 2.91 0.5 -0.693147181 0.001409413

158 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Green house 90DAI Wilt incidence % 3 100 2.9 33.33 2.91 0.3333 -1.098712294 0.002821271

159 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Green house 90DAI Wilt incidence % 3 100 2.9 33.33 2.91 0.3333 -1.098712294 0.002821271

160 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Green house 90DAI Yield % 3 0.18 0.241 2.066 0.241 11.47777778 2.440412799 0.602076935

161 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Green house 90DAI Yield % 3 0.18 0.241 1.657 0.241 9.205555556 2.219807167 0.60459243

162 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Green house 90DAI Yield % 3 0.18 0.241 1.277 0.241 7.094444444 1.959312005 0.609413348

163 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Green house 90DAI Yield % 3 0.18 0.241 1.125 0.241 6.25 1.832581464 0.612838206

164 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Root treatment Green house 90DAI Yield % 3 0.18 0.241 0.931 0.241 5.172222222 1.643302426 0.619877567

165 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Green house 90DAI Plant height centimeter 3 41 2.15 73 2.15 1.780487805 0.576887374 0.001205758

166 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Green house 90DAI Plant height centimeter 3 41 2.15 73 2.15 1.780487805 0.576887374 0.001205758

167 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Green house 90DAI Plant height centimeter 3 41 2.15 65 2.15 1.585365854 0.460815203 0.001281311

168 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Multiple treatment Green house 90DAI Plant height centimeter 3 41 2.15 63 2.15 1.536585366 0.42956266 0.001304834

169 9 Chakravarty and Kalita, 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Root treatment Green house 90DAI Plant height centimeter 3 41 2.15 60 2.15 1.463414634 0.380772496 0.001344626

170 10 Chen et al. 2014 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 90DAI Wilt incidence % 30 75 2.9 56 2.91 0.746666667 -0.292136423 0.000139847

171 10 Chen et al. 2014 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Co-inoculation Soil drench Green house 90DAI Wilt incidence % 30 75 2.9 22 2.91 0.293333333 -1.22644566 0.00063304

172 10 Chen et al. 2014 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 90DAI Plant Height centimeter 30 38.3 2.54 44.2 5.86 1.154046997 0.143274893 0.000732513

173 10 Chen et al. 2014 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Co-inoculation Soil drench Green house 90DAI Plant Height centimeter 30 38.3 2.54 55.3 0.83 1.44386423 0.367323012 0.000154114

174 10 Chen et al. 2014 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 90DAI Fresh weight g 30 12.94 1.97 18.37 2.34 1.419629057 0.35039561 0.001313448

175 10 Chen et al. 2014 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Co-inoculation Soil drench Green house 90DAI Fresh weight g 30 12.94 1.97 28.48 1.78 2.200927357 0.788878797 0.000902787

176 10 Chen et al. 2014 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 90DAI Dry weight g 30 1.5 0.23 2.28 0.15 1.52 0.418710335 0.000927979

177 10 Chen et al. 2014 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Co-inoculation Soil drench Green house 90DAI Dry weight g 30 1.5 0.23 3.3 0.31 2.2 0.78845736 0.001077857

178 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 49 DAI Wilt incidence % 3 57.7 3.85 26.7 6.67 0.462738302 -0.770593608 0.022286184

179 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 49 DAI Wilt incidence % 3 57.7 3.85 28.9 3.85 0.500866551 -0.691415578 0.007399728

180 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Co-inoculation Soil drench Green house 49 DAI Wilt incidence % 3 57.7 3.85 8.9 3.85 0.154246101 -1.869205897 0.063860434

181 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus subtilis Bacillus spp. Co-inoculation Soil drench Green house 49 DAI Wilt incidence % 3 57.7 3.85 11.1 3.85 0.19237435 -1.648312065 0.041584962

182 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 49 DAI Yield kg 3 81.7 6.59 110.1 2.65 1.347613219 0.298335042 0.002361836

183 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 49 DAI Yield kg 3 81.7 6.59 109.2 4.35 1.336597307 0.290127061 0.002697677

184 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Co-inoculation Soil drench Green house 49 DAI Yield kg 3 81.7 6.59 133.6 9.6 1.635250918 0.491796259 0.003889839

185 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus subtilis Bacillus spp. Co-inoculation Soil drench Green house 49 DAI Yield kg 3 81.7 6.59 134.6 4.35 1.64749082 0.499253415 0.00251688

186 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 49 DAI Dry weight g/plant 3 7.2 0.54 9.2 0.38 1.277777778 0.245122458 0.002443683

187 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 49 DAI Dry weight g/plant 3 7.2 0.54 9 0.17 1.25 0.223143551 0.00199393

188 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Co-inoculation Soil drench Green house 49 DAI Dry weight g/plant 3 7.2 0.54 11.7 0.59 1.625 0.485507816 0.002722639

189 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus subtilis Bacillus spp. Co-inoculation Soil drench Green house 49 DAI Dry weight g/plant 3 7.2 0.54 11.9 0.28 1.652777778 0.502457374 0.002059544

190 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 49 DAI Plant Height centimeter 3 51.2 1.08 55.4 1.51 1.08203125 0.078840062 0.000395951

191 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 49 DAI Plant Height centimeter 3 51.2 1.08 55.2 1.14 1.078125 0.075223421 0.000290486

192 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Co-inoculation Soil drench Green house 49 DAI Plant Height centimeter 3 51.2 1.08 62.5 1.61 1.220703125 0.199427025 0.000369508

193 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus subtilis Bacillus spp. Co-inoculation Soil drench Green house 49 DAI Plant Height centimeter 3 51.2 1.08 62.8 1.61 1.2265625 0.204215541 0.0003674

194 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 49 DAI Root length centimeter 3 15.6 0.42 21.6 1.86 1.384615385 0.3254224 0.002713325

195 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 49 DAI Root length centimeter 3 15.6 0.42 21.8 1.05 1.397435897 0.334639056 0.001014911

196 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Co-inoculation Soil drench Green house 49 DAI Root length centimeter 3 15.6 0.42 27.1 1.38 1.737179487 0.552262814 0.001105985

197 11 Ding et al. 2013 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Bacillus subtilis Bacillus spp. Co-inoculation Soil drench Green house 49 DAI Root length centimeter 3 15.6 0.42 24.3 1.78 1.557692308 0.443205436 0.002030188

198 12 Feng et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus megaterium Bacillus spp. Single Soil drench Green house 25DAI Wilt incidence % 3 48.3 0.3 24.2 0.6 0.501035197 -0.691078927 0.000217764

199 12 Feng et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Sphingomonas yanoikuyae others Single Soil drench Green house 25DAI Wilt incidence % 3 48.3 0.3 7.5 0.5 0.155279503 -1.86252854 0.001494341

200 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Green house 60DAI Wilt incidence % 8 47.2 2.86 9.7 1.4 0.205508475 -1.582268007 0.003062832

201 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Green house 60DAI Wilt incidence % 8 47.2 2.86 5.6 0.78 0.118644068 -2.131627295 0.002884006

202 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Green house 60DAI Wilt incidence % 8 47.2 2.86 12.5 2.29 0.264830508 -1.328665248 0.004654222

203 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Green house 60DAI Yield kg/treatment 8 4.5 0.3 7 0.5 1.555555556 0.441832752 0.001193311

204 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Green house 60DAI Yield kg/treatment 8 4.5 0.3 8.6 0.6 1.911111111 0.647684806 0.001163993

205 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Green house 60DAI Yield kg/treatment 8 4.5 0.3 7.7 1.65 1.711111111 0.537142932 0.006295351

206 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Field condition 60DAI Wilt incidence % 8 43.9 7.04 14.9 3.67 0.339407745 -1.080553107 0.010798094

207 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Field condition 60DAI Wilt incidence % 8 29.5 3.84 7.8 3.31 0.26440678 -1.33026653 0.024628079

208 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Field condition 60DAI Wilt incidence % 8 41.2 5.68 13 3 0.315533981 -1.153488899 0.009032618

209 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Field condition 60DAI Yield kg/plot 8 39.7 5.57 59.3 6.94 1.493702771 0.401258118 0.004172653

210 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Field condition 60DAI Yield kg/plot 8 67.3 8.45 113 10.4 1.679049034 0.518227582 0.003029391

211 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Field condition 60DAI Yield kg/plot 8 53.6 9.71 85.2 3.72 1.589552239 0.463452366 0.004340515

212 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Field condition 60DAI Wilt incidence % 8 75 8.72 16.4 1.47 0.218666667 -1.520206779 0.002694027

213 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Field condition 60DAI Wilt incidence % 8 75 8.72 4.4 0.86 0.058666667 -2.835883573 0.006465052

214 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Field condition 60DAI Wilt incidence % 8 75 8.72 9.8 1.13 0.130666667 -2.035105728 0.00335168

215 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Field condition 60DAI Yield kg/plot 8 30 6.87 84.3 5.68 2.81 1.033184483 0.007122606

216 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Field condition 60DAI Yield kg/plot 8 30 6.87 101 15.2 3.366666667 1.213923135 0.00938622

217 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Field condition 60DAI Yield kg/plot 8 30 6.87 83.9 8.98 2.796666667 1.028428232 0.007987111

218 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Field condition 60DAI Wilt incidence % 8 43.5 7.95 12.5 2.17 0.287356322 -1.247032294 0.007942209

219 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Field condition 60DAI Wilt incidence % 8 43.5 7.95 15.8 3.24 0.363218391 -1.012750998 0.009431458

220 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Field condition 60DAI Wilt incidence % 8 43.5 7.95 9.5 2.29 0.218390805 -1.521469139 0.011438386

221 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Field condition 60DAI Yield kg/plot 8 60 7.81 98.5 10.5 1.641666667 0.495711986 0.003538338

222 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Field condition 60DAI Yield kg/plot 8 60 7.81 92.1 13.9 1.535 0.428530381 0.004965136

223 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Field condition 60DAI Yield kg/plot 8 60 7.81 106 10.7 1.766666667 0.569094532 0.003391616

224 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Field condition 60DAI Wilt incidence % 8 57 9.42 14.6 3.11 0.256140351 -1.362029739 0.009085843

225 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Field condition 60DAI Wilt incidence % 8 57 9.42 14.2 2.79 0.249122807 -1.389809303 0.008239482

226 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Field condition 60DAI Wilt incidence % 8 57 9.42 10.3 2.23 0.180701754 -1.710907373 0.009273283

227 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Field condition 60DAI Yield kg/plot 8 52 10.1 82 11.6 1.576923077 0.455475529 0.007217186

228 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Field condition 60DAI Yield kg/plot 8 52 10.1 76.1 9.14 1.463461538 0.380804546 0.006518854

229 13 Guo et al. 2004 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Field condition 60DAI Yield kg/plot 8 52 10.1 92.8 10.3 1.784615385 0.579202921 0.006255585

230 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 50DAI Wilt incidence % 6 40 4.3 3.3 0.9 0.0825 -2.494956986 0.014322736

231 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 50DAI Wilt incidence % 6 96.7 5.2 16.7 2 0.172699069 -1.756204683 0.002872379

232 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 50DAI Wilt incidence % 6 40 4.3 6.7 1.2 0.1675 -1.786771928 0.007272444

233 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 50DAI Wilt incidence % 6 96.7 5.2 23.3 3 0.240951396 -1.423160042 0.003244941

234 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 50DAI Wilt incidence % 6 41 3.9 5 1.1 0.12195122 -2.104134154 0.009574698

235 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 50DAI Wilt incidence % 6 93 4.6 18.7 1.2 0.201075269 -1.604075969 0.001094076

236 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 50DAI Wilt incidence % 6 41 3.9 6.2 0.9 0.151219512 -1.889022775 0.005019998

237 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 50DAI Wilt incidence % 6 93 4.6 22.9 2.7 0.246236559 -1.401462583 0.002724644

238 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Field condition 50DAI Wilt incidence % 3 9.7 1.7 2 0.5 0.206185567 -1.578978705 0.031071758

239 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Field condition 50DAI Wilt incidence % 3 17.2 2.8 4.7 1 0.273255814 -1.297346875 0.023923388

240 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Field condition 50DAI Wilt incidence % 3 9.7 1.7 4.6 0.8 0.474226804 -0.746069582 0.02032034

241 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Field condition 50DAI Wilt incidence % 3 17.2 2.8 8 1.3 0.465116279 -0.765467842 0.017635687

242 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Field condition 50DAI Wilt incidence % 3 18.7 1.5 5 1.3 0.267379679 -1.319085611 0.02467809

243 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Field condition 50DAI Wilt incidence % 3 25.2 7 8.1 1 0.321428571 -1.134979933 0.030800691

244 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Field condition 50DAI Wilt incidence % 3 18.7 1.5 6.4 0.8 0.342245989 -1.072225533 0.00735309

245 14 Hu et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Field condition 50DAI Wilt incidence % 3 25.2 7 12.1 3 0.48015873 -0.733638542 0.046210568

246 15 Huang et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Flavobacterium johnsoniae others Single Soil drench Green house 28DAI Wilt incidence % 3 90.36 2.343 49.73 2.083 0.550354139 -0.597193319 0.000808932

247 15 Huang et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Chryseobacterium daecheongense others Single Soil drench Green house 28DAI Wilt incidence % 3 90.36 2.343 45.57 1.822 0.504316069 -0.684552086 0.00075698

248 15 Huang et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Delftia acidovorans others Single Soil drench Green house 28DAI Wilt incidence % 3 90.36 2.343 43.75 2.083 0.484174413 -0.725310079 0.000979731

249 15 Huang et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas grimontii Pseudomonas spp. Single Soil drench Green house 28DAI Wilt incidence % 3 90.36 2.343 35.93 1.822 0.397631695 -0.92222909 0.001081273

250 15 Huang et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 28DAI Wilt incidence % 3 90.36 2.343 35.15 2.083 0.388999557 -0.944177073 0.00139471

251 15 Huang et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lysinibacillus sphaericus Bacillus spp. Single Soil drench Green house 28DAI Wilt incidence % 3 90.36 2.343 32.81 1.562 0.363103143 -1.013068345 0.000979604

252 15 Huang et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Flavobacterium johnsoniae others Single Soil drench Green house 28DAI Shoot fresh weight % 3 12.88 1.793 21.06 0.9529 1.635093168 0.491699786 0.007142057

253 15 Huang et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Chryseobacterium daecheongense others Single Soil drench Green house 28DAI Shoot fresh weight % 3 12.88 1.793 22.29 1.345 1.730590062 0.548462427 0.007673306

254 15 Huang et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Delftia acidovorans others Single Soil drench Green house 28DAI Shoot fresh weight % 3 12.88 1.793 21.94 1.177 1.703416149 0.532635734 0.007418938

255 15 Huang et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas grimontii Pseudomonas spp. Single Soil drench Green house 28DAI Shoot fresh weight % 3 12.88 1.793 18.85 0.6726 1.463509317 0.380837193 0.006884024

256 15 Huang et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 28DAI Shoot fresh weight % 3 12.88 1.793 19.18 0.8968 1.489130435 0.398192349 0.00718837

Appendix 2. Details on the 51 publications used in the meta-analysis. This includes all fixed factors used for categorical analyses, the control (Xc) and experimental means (Xe) and standard deviations (SDc & SDe), the sample sizes (n) and natural log of response ratio (lnR) with corresponding variance (Var(lnR)).



257 15 Huang et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lysinibacillus sphaericus Bacillus spp. Single Soil drench Green house 28DAI Shoot fresh weight % 3 12.88 1.793 19.51 1.121 1.514751553 0.415251434 0.007560092

258 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Wilt incidence % 3 74.6 2.9 66.1 2.91 0.886058981 -0.12097176 0.001149773

259 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Wilt incidence % 3 74.6 2.9 59.2 2.91 0.793565684 -0.231218965 0.001309147

260 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Wilt incidence % 3 74.6 2.9 46.1 2.91 0.617962466 -0.481327557 0.001831927

261 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Wilt incidence % 3 74.6 2.9 22.3 2.91 0.298927614 -1.207553829 0.006179894

262 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Wilt incidence % 3 65.2 2.9 54.4 2.91 0.834355828 -0.181095315 0.001613268

263 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Wilt incidence % 3 65.2 2.9 55.6 2.91 0.852760736 -0.159276268 0.00157254

264 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Wilt incidence % 3 65.2 2.9 41.1 2.91 0.630368098 -0.461451347 0.002330464

265 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Wilt incidence % 3 65.2 2.9 20.4 2.91 0.312883436 -1.161924568 0.007442174

266 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Plant height % 3 13.1 2.15 14.9 2.525 1.13740458 0.128748983 0.018551271

267 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Plant height % 3 13.1 2.15 15.1 2.525 1.152671756 0.142082514 0.018299372

268 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Plant height % 3 13.1 2.15 16.2 2.525 1.236641221 0.212399012 0.017076575

269 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Plant height % 3 13.1 2.15 17.4 2.525 1.328244275 0.283857976 0.015998141

270 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Plant height % 3 13.9 2.15 15.4 2.525 1.107913669 0.102478669 0.016935989

271 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Plant height % 3 13.9 2.15 15.3 2.525 1.100719424 0.095963988 0.01705351

272 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Plant height % 3 13.9 2.15 16.2 2.525 1.165467626 0.153122402 0.016072798

273 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Plant height % 3 13.9 2.15 17.6 2.525 1.26618705 0.236010062 0.014835737

274 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Fresh weight % 3 1 1.45 1.1 1.177 1.1 0.09531018 1.082466667

275 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Fresh weight % 3 1 1.45 1.14 1.177 1.14 0.131028262 1.056155227

276 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Fresh weight % 3 1 1.45 1.24 1.177 1.24 0.21511138 1.001156131

277 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Fresh weight % 3 1 1.45 1.31 1.177 1.31 0.270027137 0.96991808

278 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Fresh weight % 3 1.06 1.45 1.17 1.177 1.103773585 0.098734841 0.961073041

279 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Fresh weight % 3 1.06 1.45 1.15 1.177 1.08490566 0.081493034 0.972908422

280 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Endobacteria others Single Soil drench Green house 60DAI Fresh weight % 3 1.06 1.45 1.22 1.177 1.150943396 0.140581951 0.933989328

281 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Fresh weight % 3 1.06 1.45 1.34 1.177 1.264150943 0.234400706 0.880910219

282 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Wilt incidence % 3 74.2 2.9 24.1 2.91 0.324797844 -1.12455231 0.005369112

283 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Wilt incidence % 3 67.7 2.9 21.4 2.91 0.316100443 -1.151695258 0.006775281

284 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Plant height centimeter 3 12.7 2.15 17.7 2.525 1.393700787 0.331962646 0.016336704

285 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Plant height centimeter 3 13.6 2.15 17.1 2.525 1.257352941 0.229008671 0.015598536

286 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Fresh weight g/plant 3 0.99 1.45 1.38 1.177 1.393939394 0.332133835 0.957541735

287 16 Ji et al. 2008 Ralstonia solanacearum Mulberry Morus alba Moraceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Fresh weight g/plant 3 1.02 1.45 1.25 1.177 1.225490196 0.203340924 0.969155974

288 17 Kuarabachew et al. 2007 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 28DAI Plant height centimeter 3 20.83 2.1 27.9 1.8 1.339414306 0.292232434 0.004775408

289 17 Kuarabachew et al. 2007 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 28DAI Plant height centimeter 3 20.83 2.1 26.77 1.3 1.285165627 0.250887602 0.004174048

290 17 Kuarabachew et al. 2007 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 28DAI Plant height centimeter 3 20.83 2.1 27.17 1.5 1.304368699 0.265719168 0.004403937

291 17 Kuarabachew et al. 2007 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 28DAI Plant height centimeter 3 20.83 2.1 26.5 0.87 1.272203553 0.240750478 0.003747238

292 17 Kuarabachew et al. 2007 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 28DAI Dry weight g 3 1.9 1.51 6.77 1.42 3.563157895 1.270647201 0.225200415

293 17 Kuarabachew et al. 2007 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 28DAI Dry weight g 3 1.9 1.51 6.67 1.12 3.510526316 1.255765974 0.219934148

294 17 Kuarabachew et al. 2007 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 28DAI Dry weight g 3 1.9 1.51 6.67 1.12 3.510526316 1.255765974 0.219934148

295 17 Kuarabachew et al. 2007 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 28DAI Dry weight g 3 1.9 1.51 6.63 1.24 3.489473684 1.249750918 0.222195456

296 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Dry weight g 3 2.4 0.866 3.8 1.3856 1.583333333 0.459532329 0.087718961

297 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Dry weight g 3 2.4 0.866 3.4 0.866 1.416666667 0.348306694 0.06502526

298 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Dry weight g 3 2.4 0.866 3.5 1.905 1.458333333 0.377294231 0.142149211

299 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Dry weight g 3 2.4 0.866 3.3 1.7321 1.375 0.318453731 0.135232812

300 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 28DAI Dry weight g 3 2.4 0.866 3.9 1.558 1.625 0.485507816 0.0965969

301 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Dry weight g 3 1.54 1.3856 2.3 2.7713 1.493506494 0.401126707 0.753782659

302 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Dry weight g 3 1.54 1.3856 2.1 1.9053 1.363636364 0.310154928 0.544233301

303 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Dry weight g 3 1.54 1.3856 2.14 0.866 1.38961039 0.329023413 0.324430896

304 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Dry weight g 3 1.54 1.3856 2.04 0.5196 1.324675325 0.281167391 0.291469207

305 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 28DAI Dry weight g 3 1.54 1.3856 2.2 1.3856 1.428571429 0.356674944 0.402067826

306 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 531.2 42.8163 293.3 52.3426 0.552146084 -0.593942622 0.012781718

307 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 531.2 42.8163 361.2 33.3073 0.67996988 -0.385706777 0.00500002

308 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 531.2 42.8163 374.1 38.0532 0.704254518 -0.350615457 0.005614554

309 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 531.2 42.8163 315.7 38.0532 0.594314759 -0.520346203 0.007008585

310 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 531.2 42.8163 378.1 38.0532 0.711784639 -0.339979887 0.005541965

311 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 860.6 23.7811 647.4 42.8163 0.752265861 -0.284665479 0.001712511

312 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 860.6 23.7811 723.6 28.5442 0.840808738 -0.173391067 0.000773232

313 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 860.6 23.7811 742 23.7811 0.86218917 -0.148280577 0.000596931

314 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 860.6 23.7811 735.8 42.8163 0.854984894 -0.156671478 0.001383228

315 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 860.6 23.7811 688.3 80.88 0.799790844 -0.223405031 0.004857154

316 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 607.8 29.0985 327.7 53.3645 0.539157618 -0.617747325 0.009603571

317 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 607.8 29.0985 425.7 0.0243 0.700394867 -0.356111008 0.00076401

318 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 607.8 29.0985 453.7 53.3645 0.746462652 -0.292409694 0.00537555

319 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 607.8 29.0985 338.9 67.9127 0.557584732 -0.584140802 0.014149602

320 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 607.8 29.0985 420.1 43.665 0.69118131 -0.369353102 0.004365152

321 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 924.3 0.0209 610.6 24.2487 0.660608028 -0.414594614 0.000525705

322 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 924.3 0.0209 658.2 29.0985 0.712106459 -0.339527858 0.000651485

323 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 924.3 0.0209 644.2 33.9462 0.696959862 -0.361027457 0.000925592

324 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 924.3 0.0209 644.2 38.7979 0.696959862 -0.361027457 0.001209077

325 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 3 924.3 0.0209 686.2 53.3645 0.742399654 -0.297867564 0.002015962

326 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 96.48 6.4761 75.5 5.2983 0.782545605 -0.134425912 0.003143431

327 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 96.48 6.4761 80.31 5.8872 0.832400498 -0.136006029 0.00329312

328 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 96.48 6.4761 82.4 5.2983 0.854063018 -0.148145462 0.002880019

329 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 28DAI Wilt severity % 3 96.48 6.4761 77.01 9.4189 0.798196517 -0.150367847 0.00648824

330 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 96.48 6.4761 85.89 8.2428 0.890236318 -0.157750296 0.004571899

331 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 107.3 10.5967 88.44 4.1205 0.824231128 -0.164908928 0.003974598

332 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 107.3 10.5967 95.28 5.2983 0.887977633 -0.166802465 0.004281765

333 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 107.3 10.5967 98.05 7.065 0.913793103 -0.183441587 0.004981672

334 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 28DAI Wilt severity % 3 107.3 10.5967 92.32 5.8872 0.860391426 -0.193304294 0.004606543

335 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 107.3 10.5967 96.79 5.8872 0.902050326 -0.196350454 0.004484232

336 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 99.06 6.3151 77.6 5.1667 0.783363618 -0.196710294 0.002832383

337 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 99.06 6.3151 86.6 6.884 0.874217646 -0.218481538 0.00346102

338 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 99.06 6.3151 84 4.5917 0.847970927 -0.218689201 0.002350716

339 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 28DAI Wilt severity % 3 99.06 6.3151 81.4 8.0367 0.821724208 -0.218689201 0.004603966

340 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 99.06 6.3151 85.42 5.74 0.862305673 -0.225400449 0.002859861

341 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 115.6 5.74 97.84 6.3151 0.846366782 -0.237958637 0.002210532

342 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 115.6 5.74 104.1 4.5917 0.900519031 -0.2441583 0.001470361

343 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 115.6 5.74 106.2 6.888 0.918685121 -0.245203077 0.002224059

344 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 28DAI Wilt severity % 3 115.6 5.74 100.9 5.1667 0.87283737 -0.302398057 0.001695862

345 18 Kurabachew et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Seed treatment Green house 28DAI Wilt severity % 3 115.6 5.74 107.6 7.4634 0.930795848 -0.318317426 0.002425556

346 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Streptomyces setonii others Single Soil drench Green house 60DAI Wilt incidence % 5 1111.6 0.4758 983.3 0.4758 0.884580784 -0.122641436 8.34703E-08

347 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Wilt incidence % 5 1111.6 0.4758 493.6 0.4758 0.44404462 -0.811830225 2.22478E-07

348 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 60DAI Wilt incidence % 5 1111.6 0.4758 441.6 0.4758 0.397265203 -0.923151203 2.6882E-07

349 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 60DAI Wilt incidence % 5 1111.6 0.4758 499.9 0.4758 0.449712127 -0.799147619 2.17823E-07

350 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 60DAI Wilt incidence % 5 1111.6 0.4758 632.6 0.4758 0.569089601 -0.563717387 1.49783E-07

351 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 60DAI Wilt incidence % 5 1111.6 0.4758 949.9 0.4758 0.854534005 -0.157198982 8.68213E-08

352 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Streptomyces setonii others Single Soil drench Green house 60DAI Dry weight g 5 3.8 0.85725 3.9 0.71 1.026315789 0.025975486 0.016806893

353 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Dry weight g 5 3.8 0.85725 4 0.71 1.052631579 0.051293294 0.01647961

354 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 60DAI Dry weight g 5 3.8 0.85725 6.2 0.71 1.631578947 0.489548225 0.012801148

355 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 60DAI Dry weight g 5 3.8 0.85725 4.7 0.71 1.236842105 0.212561442 0.014742416

356 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 60DAI Dry weight g 5 3.8 0.85725 4.2 0.71 1.105263158 0.100083459 0.015893779

357 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 60DAI Dry weight g 5 3.8 0.85725 4.44 0.71 1.168421053 0.15565331 0.015292595

358 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Streptomyces setonii others Single Soil drench Green house 60DAI Fresh weight g 5 28.2 1.45 30.8 1.177 1.092198582 0.088192712 0.000820838

359 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Fresh weight g 5 28.2 1.45 38.7 1.177 1.372340426 0.316517622 0.000713767

360 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 60DAI Fresh weight g 5 28.2 1.45 48.5 1.177 1.719858156 0.54224182 0.000646559

361 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 60DAI Fresh weight g 5 28.2 1.45 42 1.177 1.489361702 0.39834764 0.000685838

362 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 60DAI Fresh weight g 5 28.2 1.45 35.2 1.177 1.24822695 0.221724105 0.000752384

363 19 Lemessa and Zeller, 2007 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 60DAI Fresh weight g 5 28.2 1.45 32.6 1.177 1.156028369 0.14499031 0.000789475

364 20 Li et al. 2008 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Wilt incidence % 3 88.33 2.9 8.67 2.91 0.098154647 -2.32121101 0.037910735

365 20 Li et al. 2008 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Yield kg/treatment 3 0.89 7.34 12.28 9.06 13.79775281 2.624505739 22.85349544

366 20 Li et al. 2008 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Fresh weight g 3 0.569 1.45 0.743 1.177 1.305799649 0.266815611 3.001139692

367 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Wilt severity % 3 91.23 6.72 18.08 4.0876 0.198180423 -0.318453731 0.0188466

368 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 60DAI Wilt severity % 3 91.23 6.72 27.6 8.6256 0.302532062 -0.320167528 0.03436521

369 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Chryseobacterium spp. others Single Soil drench Green house 35DAI Wilt severity % 3 91.23 6.72 32.5 8.8335 0.356242464 -0.326841344 0.026433678

370 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus subtilis Bacillus spp. Co-inoculation Soil drench Green house 35DAI Wilt severity % 3 91.23 6.72 15.23 4 0.166940699 -0.327687407 0.024801771

371 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus subtilis Bacillus spp. Co-inoculation Soil drench Green house 35DAI Wilt severity % 3 91.23 6.72 15.35 4.5 0.168256056 -0.360149912 0.030456116

372 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Chryseobacterium spp. others Co-inoculation Soil drench Green house 35DAI Wilt severity % 3 91.23 6.72 21.95 7.084 0.24060068 -0.368657992 0.036527565

373 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus subtilis Bacillus spp. Co-inoculation Soil drench Green house 35DAI Wilt severity % 3 91.23 6.72 6.88 4.24 0.075413789 -0.374434777 0.128408562

374 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 35DAI Root fresh weight g 3 0.341 0.0346 0.401 0.0346 1.175953079 0.16207895 0.005913461

375 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Chryseobacterium spp. others Single Soil drench Green house 35DAI Root fresh weight g 3 0.341 0.0346 0.482 0.0346 1.413489736 0.346061637 0.00514946

376 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 35DAI Root fresh weight g 3 0.341 0.0346 0.381 0.0346 1.117302053 0.110916898 0.006180841

377 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus subtilis Bacillus spp. Co-inoculation Soil drench Green house 35DAI Root fresh weight g 3 0.341 0.0346 0.512 0.0346 1.501466276 0.406442148 0.004954069

378 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Chryseobacterium spp. others Co-inoculation Soil drench Green house 35DAI Root fresh weight g 3 0.341 0.0346 0.393 0.0173 1.152492669 0.141927135 0.004077732

379 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus subtilis Bacillus spp. Co-inoculation Soil drench Green house 35DAI Root fresh weight g 3 0.341 0.0346 0.466 0.0866 1.366568915 0.312303157 0.014943587

380 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus subtilis Bacillus spp. Co-inoculation Soil drench Green house 35DAI Root fresh weight g 3 0.341 0.0346 0.669 0.0693 1.961876833 0.673901583 0.007008588

381 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Chryseobacterium spp. others Single Soil drench Green house 35DAI Shoot fresh weight g 3 2.21 0.1039 2.496 0.0693 1.129411765 0.121696935 0.000993713

382 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 35DAI Shoot fresh weight g 3 2.21 0.1039 2.505 0.2771 1.133484163 0.125296219 0.004815596

383 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 35DAI Shoot fresh weight g 3 2.21 0.1039 2.293 0.2252 1.037556561 0.036868488 0.003951954

384 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Chryseobacterium spp. others Co-inoculation Soil drench Green house 35DAI Shoot fresh weight g 3 2.21 0.1039 2.577 0.2425 1.166063348 0.153633416 0.003688467

385 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus subtilis Bacillus spp. Co-inoculation Soil drench Green house 35DAI Shoot fresh weight g 3 2.21 0.1039 2.496 0.2598 1.129411765 0.121696935 0.004348095

386 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus subtilis Bacillus spp. Co-inoculation Soil drench Green house 35DAI Shoot fresh weight g 3 2.21 0.1039 2.471 0.2078 1.118099548 0.111630411 0.00309411

387 21 Liu et al. 2014 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Chryseobacterium spp. others Co-inoculation Soil drench Green house 35DAI Shoot fresh weight g 3 2.21 0.1039 3.53 0.3811 1.597285068 0.468305355 0.004621904

388 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Seed treatment Green house 30DAI Root length centimeter 3 3.5 0.42 8.2 0.9873 2.342857143 0.851371186 0.009632249

389 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas aeruginosa Pseudomonas spp. Single Seed treatment Green house 30DAI Root length centimeter 3 3.5 0.42 6.7 0.9873 1.914285714 0.649344558 0.012038147

390 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Seed treatment Green house 30DAI Root length centimeter 3 3.5 0.42 7 0.9873 2 0.693147181 0.011431029

391 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Seed treatment Green house 30DAI Root length centimeter 3 3.5 0.42 7 0.9873 2 0.693147181 0.011431029

392 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 30DAI Root length centimeter 3 3.5 0.42 6.4 0.9873 1.828571429 0.603535022 0.012732628

393 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Seed treatment Green house 30DAI Shoot length centimeter 3 2.5 0.0018 4.6 0.8301 1.84 0.609765572 0.010855025

394 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas aeruginosa Pseudomonas spp. Single Seed treatment Green house 30DAI Shoot length centimeter 3 2.5 0.0018 4.5 0.8301 1.8 0.587786665 0.011342823

395 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Seed treatment Green house 30DAI Shoot length centimeter 3 2.5 0.0018 4.5 0.8301 1.8 0.587786665 0.011342823

396 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Seed treatment Green house 30DAI Shoot length centimeter 3 2.5 0.0018 4.5 0.8301 1.8 0.587786665 0.011342823

397 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 30DAI Shoot length centimeter 3 2.5 0.0018 3.1 0.8301 1.24 0.21511138 0.023901179

398 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Seed treatment Green house 30DAI Fresh weight g 3 3.25 1.45 4.2 1.177 1.292307692 0.256429529 0.092528881

399 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas aeruginosa Pseudomonas spp. Single Seed treatment Green house 30DAI Fresh weight g 3 3.25 1.45 4.19 1.177 1.289230769 0.254045738 0.092653984

400 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Seed treatment Green house 30DAI Fresh weight g 3 3.25 1.45 4.03 1.177 1.24 0.21511138 0.094784012

401 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Seed treatment Green house 30DAI Fresh weight g 3 3.25 1.45 4.14 1.177 1.273846154 0.242040791 0.093293157

402 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 30DAI Fresh weight g 3 3.25 1.45 3.79 1.177 1.166153846 0.153711023 0.098499032

403 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Seed treatment Green house 30DAI Dry weight g 3 0.105 0.85725 0.171 0.71 1.628571429 0.487703206 27.96501791

404 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas aeruginosa Pseudomonas spp. Single Seed treatment Green house 30DAI Dry weight g 3 0.105 0.85725 0.161 0.71 1.533333333 0.427444015 28.7010378

405 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Seed treatment Green house 30DAI Dry weight g 3 0.105 0.85725 0.161 0.71 1.533333333 0.427444015 28.7010378

406 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Seed treatment Green house 30DAI Dry weight g 3 0.105 0.85725 0.159 0.71 1.514285714 0.414943852 28.86514567

407 22 Maji and Chakraparthy, 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 30DAI Dry weight g 3 0.105 0.85725 0.165 0.71 1.571428571 0.451985124 28.39054367

408 23 Maketon et al. 2008 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 40DAI Wilt severity % 4 90 2.484 60 2.688 0.666666667 -0.378436436 0.0006922

409 23 Maketon et al. 2008 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Trichoderma harzianum others single Soil drench Green house 40DAI Wilt severity % 4 90 2.484 80 2.688 0.888888889 -0.40249216 0.00047268

410 23 Maketon et al. 2008 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixed others co-inoculation Soil drench Green house 40DAI Wilt severity % 4 90 2.484 30 2.688 0.333333333 -0.403617073 0.00219748

411 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Soil drench Green house 60DAI Root dry weight g 5 0.5591 0.3859 1.109 0.5449 1.983544983 0.684885639 0.143563438

412 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus thuringiensis Bacillus spp. Single Soil drench Green house 60DAI Root dry weight g 5 0.5591 0.3859 1.607 0.4313 2.874262207 1.055796018 0.109686197

413 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Soil drench Green house 60DAI Root dry weight g 5 0.5591 0.3859 1.314 0.4767 2.350205688 0.854502851 0.121602389

414 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas syrinagae Pseudomonas spp. Single Soil drench Green house 60DAI Root dry weight g 5 0.5591 0.3859 0.818 0.4539 1.463065641 0.380533989 0.156860318

415 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas stutzeri Pseudomonas spp. Single Soil drench Green house 60DAI Root dry weight g 5 0.5591 0.3859 0.9312 0.4539 1.665533894 0.510145729 0.142798427

416 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas aeruginosa Pseudomonas spp. Single Soil drench Green house 60DAI Root dry weight g 5 0.5591 0.3859 1.908 0.4539 3.412627437 1.227482504 0.106598365

417 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Soil drench Green house 60DAI shoot dry weight g 5 4.97 3.5151 6.263 3.9042 1.260160966 0.231239463 0.177763727

418 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus thuringiensis Bacillus spp. Single Soil drench Green house 60DAI shoot dry weight g 5 4.97 3.5151 14.34 3.5151 2.885311871 1.059632995 0.112061659

419 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Soil drench Green house 60DAI shoot dry weight g 5 4.97 3.5151 10.42 3.7096 2.096579477 0.740307196 0.125392648

420 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas syrinagae Pseudomonas spp. Single Soil drench Green house 60DAI shoot dry weight g 5 4.97 3.5151 9.689 3.7096 1.949496982 0.667571381 0.129361809

421 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas stutzeri Pseudomonas spp. Single Soil drench Green house 60DAI shoot dry weight g 5 4.97 3.5151 8.439 3.7096 1.697987928 0.529443978 0.138690145

422 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas aeruginosa Pseudomonas spp. Single Soil drench Green house 60DAI shoot dry weight g 5 4.97 3.5151 16.57 3.9042 3.334004024 1.204173991 0.111147579

423 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Soil drench Green house 60DAI Root dry weight g 5 7.665 5.3196 14.4 5.3196 1.878669276 0.630563694 0.123624194

424 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus thuringiensis Bacillus spp. Single Soil drench Green house 60DAI Root dry weight g 5 7.665 5.3196 19.69 4.727 2.568819309 0.94344638 0.107857286

425 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Soil drench Green house 60DAI Root dry weight g 5 7.665 5.3196 15.72 5.6148 2.050880626 0.718269275 0.121845337

426 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas syrinagae Pseudomonas spp. Single Soil drench Green house 60DAI Root dry weight g 5 7.665 5.3196 9.647 5.022 1.258577952 0.229982474 0.150530406

427 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas stutzeri Pseudomonas spp. Single Soil drench Green house 60DAI Root dry weight g 5 7.665 5.3196 12.95 4.4542 1.689497717 0.524431276 0.119991285

428 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas aeruginosa Pseudomonas spp. Single Soil drench Green house 60DAI Root dry weight g 5 7.665 5.3196 22.99 5.022 2.999347684 1.098394826 0.105873911

429 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus cereus Bacillus spp. Single Soil drench Green house 60DAI Shoot dry weight g 5 21.13 16.7683 48.71 16.7683 2.305253195 0.835190516 0.149654442

430 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus thuringiensis Bacillus spp. Single Soil drench Green house 60DAI Shoot dry weight g 5 21.13 16.7683 65.05 14.6731 3.078561287 1.124462373 0.136129209

431 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Soil drench Green house 60DAI Shoot dry weight g 5 21.13 16.7683 50.92 15.7218 2.409843824 0.879561942 0.14501908

432 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas syrinagae Pseudomonas spp. Single Soil drench Green house 60DAI Shoot dry weight g 5 21.13 16.7683 39.61 16.7683 1.874585897 0.62838778 0.161795668

433 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas stutzeri Pseudomonas spp. Single Soil drench Green house 60DAI Shoot dry weight g 5 21.13 16.7683 47.51 15.7218 2.248461903 0.810246384 0.147854188

434 24 Makhlouf et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas aeruginosa Pseudomonas spp. Single Soil drench Green house 60DAI Shoot dry weight g 5 21.13 16.7683 71.82 14.6731 3.398958826 1.223469157 0.134301171

435 25 Narasimha Murthy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 60DAI Shoot length Centimeter 3 3.78 0.433 5.25 0.2598 1.388888889 0.328504067 0.0051902

436 25 Narasimha Murthy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 60DAI Shoot length Centimeter 3 3.78 0.433 5.103 0.9873 1.35 0.300104592 0.016851372

437 25 Narasimha Murthy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 60DAI Shoot length Centimeter 3 3.78 0.433 5.04 0.2598 1.333333333 0.287682072 0.00525964

438 25 Narasimha Murthy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 60DAI Root length Centimeter 3 5.66 0.5716 7.8 0.5716 1.378091873 0.320699841 0.005189706

439 25 Narasimha Murthy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 60DAI Root length Centimeter 3 5.66 0.5716 7.51 0.2598 1.326855124 0.282811574 0.003798532

440 25 Narasimha Murthy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 60DAI Root length Centimeter 3 5.66 0.5716 7.64 0.9873 1.349823322 0.299973711 0.008966223

441 25 Narasimha Murthy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 60DAI Fresh weight g 3 0.94 0.0191 1.15 0.0364 1.223404255 0.201637346 0.000471576

442 25 Narasimha Murthy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 60DAI Fresh weight g 3 0.94 0.0191 1.13 0.0191 1.20212766 0.184093036 0.000232856

443 25 Narasimha Murthy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 60DAI Fresh weight g 3 0.94 0.0191 1.1 0.0087 1.170212766 0.157185584 0.000158474

444 25 Narasimha Murthy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 60DAI Dry weight g 3 0.22 0.0087 0.27 0.0104 1.227272727 0.204794413 0.00101584

445 25 Narasimha Murthy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 60DAI Dry weight g 3 0.22 0.0087 0.26 0.0052 1.181818182 0.167054085 0.000654614

446 25 Narasimha Murthy et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 60DAI Dry weight g 3 0.22 0.0087 0.23 0.0087 1.045454545 0.044451763 0.000998219

447 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Seed treatment Green house 60DAI Shoot length Centimeter 4 19.33 0 15.664 0.9732 0.810346611 -0.210293207 0.000965026

448 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Seed treatment Green house 60DAI Shoot length Centimeter 4 17 0 14.998 0.85212 0.882235294 -0.125296485 0.000807002

449 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Seed treatment Green house 60DAI Shoot length Centimeter 4 19 0 14.796 0.6929 0.778736842 -0.250082105 0.000548267

450 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Seed treatment Green house 60DAI Root length Centimeter 4 18 0 15.064 1.0407 0.836888889 -0.178063967 0.001193192

451 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Seed treatment Green house 60DAI Root length Centimeter 4 18 0 14.598 0.830133 0.811 -0.209487225 0.000808442

452 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Seed treatment Green house 60DAI Root length Centimeter 4 18 0 14.064 0.7604 0.781333333 -0.246753417 0.000730813

453 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Seed treatment Green house 60DAI Fresh weight g 4 22.5 0 28.25 0.409817 1.255555556 0.227578148 5.26118E-05

454 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Seed treatment Green house 60DAI Fresh weight g 4 23.46 0 28.338 0.346944 1.207928389 0.188906817 3.74732E-05

455 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Seed treatment Green house 60DAI Fresh weight g 4 23.43 0 28.398 0.431416 1.212035851 0.192301468 5.76975E-05

456 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Seed treatment Green house 60DAI Wilt incidence % 4 100 0 42.928 3.82618 0.42928 -0.845645892 0.001986047

457 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Seed treatment Green house 60DAI Wilt incidence % 4 100 0 47.796 3.877458 0.47796 -0.738228232 0.001645323

458 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Seed treatment Green house 60DAI Wilt incidence % 4 100 0 46.194 3.354218 0.46194 -0.772320266 0.001318109

459 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Soil drench Green house 60DAI Shoot length Centimeter 4 20.66 0 17.33 0.52811 0.838818974 -0.17576036 0.000232162

460 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Soil drench Green house 60DAI Shoot length Centimeter 4 18.33 0 17.532 1.387487 0.956464812 -0.044511279 0.001565795

461 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Soil drench Green house 60DAI Shoot length Centimeter 4 21.66 0 17.064 0.314782 0.787811634 -0.23849626 8.50742E-05

462 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Soil drench Green house 60DAI Root length Centimeter 4 20.33 0 16.394 0.924 0.806394491 -0.215182213 0.000794171

463 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Soil drench Green house 60DAI Root length Centimeter 4 20.33 0 16.932 0.796034 0.832857846 -0.182892305 0.000552569

464 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Soil drench Green house 60DAI Root length Centimeter 4 20.33 0 16.198 0.1807 0.796753566 -0.22720985 3.11124E-05

465 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Soil drench Green house 60DAI Fresh weight g 4 23.76 0 28.716 0.40556 1.208585859 0.189450964 4.98657E-05

466 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Soil drench Green house 60DAI Fresh weight g 4 22.6 0 28.452 0.65918 1.258938053 0.230268551 0.000134191

467 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Soil drench Green house 60DAI Fresh weight g 4 22.43 0 28.382 0.5366 1.265358894 0.235355793 8.93625E-05

468 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Soil drench Green house 60DAI Wilt incidence % 4 100 0 44.598 2.7118 0.44598 -0.807481171 0.000924325

469 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Soil drench Green house 60DAI Wilt incidence % 4 100 0 48.264 2.9395 0.48264 -0.728484245 0.000927343

470 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. tolerans others Single Soil drench Green house 60DAI Wilt incidence % 4 100 0 45.598 1.36349 0.45598 -0.78530633 0.000223539

471 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Seed treatment Green house 60DAI Shoot length Centimeter 4 19.33 0 14.332 1.225 0.741438179 -0.299163494 0.001826411

472 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Seed treatment Green house 60DAI Shoot length Centimeter 4 17 0 12.732 1.09046 0.748941176 -0.289094835 0.00183386

473 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Seed treatment Green house 60DAI Shoot length Centimeter 4 19 0 13.33 0.7446 0.701578947 -0.354421845 0.000780056

474 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Seed treatment Green house 60DAI Root length Centimeter 4 18 0 12.398 1.163237 0.688777778 -0.372836589 0.002200762

475 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Seed treatment Green house 60DAI Root length Centimeter 4 18 0 12.198 0.7298 0.677666667 -0.389099754 0.000894892

476 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Seed treatment Green house 60DAI Root length Centimeter 4 18 0 13.13 0.692026 0.729444444 -0.31547207 0.000694473

477 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Seed treatment Green house 60DAI Fresh weight g 4 19.53 0 22.776 0.746043 1.166205837 0.153755605 0.000268233

478 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Seed treatment Green house 60DAI Fresh weight g 4 18.43 0 23.33 0.67819 1.265870863 0.235760314 0.000211258

479 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Seed treatment Green house 60DAI Fresh weight g 4 21.53 0 23.264 0.675818 1.080538783 0.07745979 0.000210975

480 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Seed treatment Green house 60DAI Wilt incidence % 4 100 0 46.33 3.177 0.4633 -0.769380487 0.001175574

481 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Seed treatment Green house 60DAI Wilt incidence % 4 100 0 49.996 2.506438 0.49996 -0.693227184 0.000628324

482 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Seed treatment Green house 60DAI Wilt incidence % 4 100 0 50.864 1.80299 0.50864 -0.676014782 0.000314127

483 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Soil drench Green house 60DAI Shoot length Centimeter 4 20.66 0 14.332 1.6345 0.693707648 -0.365704664 0.003251594

484 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Soil drench Green house 60DAI Shoot length Centimeter 4 18.33 0 15.466 0.7686 0.84375341 -0.169894996 0.000617426

485 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Soil drench Green house 60DAI Shoot length Centimeter 4 21.66 0 15 0.504757 0.692520776 -0.36741704 0.000283088

486 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Soil drench Green house 60DAI Root length Centimeter 4 20.33 0 13 1.4142 0.63944909 -0.44714827 0.002958523

487 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Soil drench Green house 60DAI Root length Centimeter 4 20.33 0 12.932 1.13959 0.636104279 -0.452392768 0.001941359

488 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Soil drench Green house 60DAI Root length Centimeter 4 20.33 0 12.93 1.113 0.636005903 -0.452547435 0.001852394

489 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Soil drench Green house 60DAI Fresh weight g 4 82.23 0 24.384 0.88799 0.296534112 -1.215593019 0.000331548

490 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Soil drench Green house 60DAI Fresh weight g 4 17.56 0 25.104 0.6777 1.429612756 0.357403608 0.000182192

491 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Soil drench Green house 60DAI Fresh weight g 4 18.5 0 24.102 0.59116 1.302810811 0.264524093 0.000150399

492 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Soil drench Green house 60DAI Wilt incidence % 4 100 0 47.464 2.23029 0.47464 -0.745198657 0.000551994

493 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Soil drench Green house 60DAI Wilt incidence % 4 100 0 48.866 1.7087 0.48866 -0.716088328 0.000305674

494 26 Narasimha Moorthy et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Lactobacillus paracasei subsp. Paracasei others Single Soil drench Green house 60DAI Wilt incidence % 4 100 0 48.598 1.07798 0.48598 -0.721587808 0.000123006

495 27 Nawangsih et al. 2012 Ralstonia solanacearum Peanut Arachis hypogaea Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 42DAI Plant height centimeter 6 22.3 2.15 29.2 2.525 1.30941704 0.269582031 0.002795482

496 27 Nawangsih et al. 2012 Ralstonia solanacearum Peanut Arachis hypogaea Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Green house 42DAI Plant height centimeter 6 22.3 2.15 34.2 2.525 1.533632287 0.427638966 0.002457718

497 27 Nawangsih et al. 2012 Ralstonia solanacearum Peanut Arachis hypogaea Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 42DAI Plant height centimeter 6 22.3 2.15 33.6 2.525 1.506726457 0.409939389 0.002490454

498 27 Nawangsih et al. 2012 Ralstonia solanacearum Peanut Arachis hypogaea Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 42DAI Plant height centimeter 6 22.3 2.15 32.8 2.525 1.470852018 0.385841837 0.002536927

499 27 Nawangsih et al. 2012 Ralstonia solanacearum Peanut Arachis hypogaea Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 42DAI Plant height centimeter 6 22.3 2.15 36.5 2.525 1.6367713 0.492725582 0.002346831

500 27 Nawangsih et al. 2012 Ralstonia solanacearum Peanut Arachis hypogaea Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 42DAI Wilt severity % 6 35.42 2.484 10.83 2.688 0.305759458 -0.4039956 0.011086861

501 27 Nawangsih et al. 2012 Ralstonia solanacearum Peanut Arachis hypogaea Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Green house 42DAI Wilt severity % 6 35.42 2.484 7.92 2.688 0.223602484 -0.4039956 0.020017741

502 27 Nawangsih et al. 2012 Ralstonia solanacearum Peanut Arachis hypogaea Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 42DAI Wilt severity % 6 35.42 2.484 5.83 2.688 0.164596273 -0.405465108 0.03624962

503 27 Nawangsih et al. 2012 Ralstonia solanacearum Peanut Arachis hypogaea Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 42DAI Wilt severity % 6 35.42 2.484 14.58 2.688 0.411631846 -0.414155335 0.0064846

504 27 Nawangsih et al. 2012 Ralstonia solanacearum Peanut Arachis hypogaea Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 42DAI Wilt severity % 6 35.42 2.484 9.17 2.688 0.258893281 -0.433457125 0.015140544

505 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Enterobacter cloacae others Single Soil drench Green house 21DAI Wilt severity % 3 85.4 2.484 29.3 2.688 0.343091335 -0.439621829 0.003087458

506 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus megaterium Bacillus spp. Single Soil drench Green house 21DAI Wilt severity % 3 85.4 2.484 8.3 2.688 0.097189696 -0.439842702 0.035242789

507 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Pichia guillermondii others Single Soil drench Green house 21DAI Wilt severity % 3 85.4 2.484 29.2 2.688 0.341920375 -0.464441438 0.003106706

508 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus firmus Bacillus spp. Single Soil drench Green house 21DAI Wilt severity % 3 85.4 2.484 43.8 2.688 0.512880562 -0.477200781 0.001537431

509 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Green house 21DAI Wilt severity % 3 85.4 2.484 35.6 2.688 0.416861827 -0.487827844 0.002182377

510 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Green house 21DAI Wilt severity % 3 85.4 2.484 35.4 2.688 0.414519906 -0.502983187 0.002203911

511 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Enterobacter kobei others Single Soil drench Green house 21DAI Wilt severity % 3 85.4 2.484 22.9 2.688 0.268149883 -0.543070158 0.004874692

512 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Candida ethanolica others Single Soil drench Green house 21DAI Wilt severity % 3 85.4 2.484 22.9 2.688 0.268149883 -0.549704904 0.004874692

513 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter cloacae others Single Soil drench Green house 21DAI Wilt severity % 3 91.7 2.484 12.5 2.688 0.136314068 -0.552789823 0.01565866

514 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus megaterium Bacillus spp. Single Soil drench Green house 21DAI Wilt severity % 3 91.7 2.484 18.8 2.688 0.205016358 -0.559615788 0.007058898

515 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pichia guillermondii others Single Soil drench Green house 21DAI Wilt severity % 3 91.7 2.484 29.2 2.688 0.318429662 -0.565357431 0.003069288

516 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus firmus Bacillus spp. Single Soil drench Green house 21DAI Wilt severity % 3 91.7 2.484 43.8 2.688 0.477644493 -0.601579987 0.001500013



517 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Green house 21DAI Wilt severity % 3 91.7 2.484 52.1 2.688 0.568157034 -0.620707401 0.001131875

518 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Green house 21DAI Wilt severity % 3 91.7 2.484 56.3 2.688 0.613958561 -0.62814633 0.00100443

519 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter kobei others Single Soil drench Green house 21DAI Wilt severity % 3 91.7 2.484 66.7 2.688 0.727371865 -0.662741666 0.000785952

520 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Candida ethanolica others Single Soil drench Green house 21DAI Wilt severity % 3 91.7 2.484 18.8 2.688 0.205016358 -0.667712283 0.007058898

521 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Enterobacter cloacae others Single Soil drench Green house 21DAI Plant height centimeter 3 40.6 2.15 44.1 2.525 1.086206897 0.082691716 0.002027526

522 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus megaterium Bacillus spp. Single Soil drench Green house 21DAI Plant height centimeter 3 40.6 2.15 41.9 2.525 1.032019704 0.03151776 0.002145292

523 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Pichia guillermondii others Single Soil drench Green house 21DAI Plant height centimeter 3 40.6 2.15 43.4 2.525 1.068965517 0.066691374 0.002063061

524 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus firmus Bacillus spp. Single Soil drench Green house 21DAI Plant height centimeter 3 40.6 2.15 36.4 2.525 0.896551724 -0.109199292 0.002538747

525 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Green house 21DAI Plant height centimeter 3 40.6 2.15 45.3 2.525 1.115763547 0.109538966 0.001970399

526 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Green house 21DAI Plant height centimeter 3 40.6 2.15 43.8 2.525 1.078817734 0.075865751 0.002042547

527 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Enterobacter kobei others Single Soil drench Green house 21DAI Plant height centimeter 3 40.6 2.15 39.8 2.525 0.980295567 -0.019901154 0.002276406

528 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Candida ethanolica others Single Soil drench Green house 21DAI Plant height centimeter 3 40.6 2.15 48.8 2.525 1.201970443 0.183962246 0.001827172

529 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter cloacae others Single Soil drench Green house 21DAI Plant height centimeter 3 61.4 2.15 61.4 2.525 1 0 0.000972435

530 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus megaterium Bacillus spp. Single Soil drench Green house 21DAI Plant height centimeter 3 61.4 2.15 70.4 2.525 1.146579805 0.136783428 0.000837515

531 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pichia guillermondii others Single Soil drench Green house 21DAI Plant height centimeter 3 61.4 2.15 61.7 2.525 1.004885993 0.004874096 0.000966967

532 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus firmus Bacillus spp. Single Soil drench Green house 21DAI Plant height centimeter 3 61.4 2.15 57.1 2.525 0.929967427 -0.072605718 0.001060536

533 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Green house 21DAI Plant height centimeter 3 61.4 2.15 59.7 2.525 0.972312704 -0.028077815 0.001004997

534 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Green house 21DAI Plant height centimeter 3 61.4 2.15 53 2.525 0.863192182 -0.147117922 0.001165285

535 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter kobei others Single Soil drench Green house 21DAI Plant height centimeter 3 61.4 2.15 62 2.525 1.009771987 0.00972455 0.000961577

536 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Candida ethanolica others Single Soil drench Green house 21DAI Plant height centimeter 3 61.4 2.15 63.4 2.525 1.03257329 0.032054026 0.00093743

537 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Enterobacter cloacae others Single Soil drench Green house 21DAI Dry weight g/plant 3 6.4 0.85725 6.12 0.71 0.95625 -0.044735894 0.010466793

538 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus megaterium Bacillus spp. Single Soil drench Green house 21DAI Dry weight g/plant 3 6.4 0.85725 7.36 0.71 1.15 0.139761942 0.009082435

539 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Pichia guillermondii others Single Soil drench Green house 21DAI Dry weight g/plant 3 6.4 0.85725 9.52 0.71 1.4875 0.397096858 0.007834499

540 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus firmus Bacillus spp. Single Soil drench Green house 21DAI Dry weight g/plant 3 6.4 0.85725 5.96 0.71 0.93125 -0.071227509 0.010710904

541 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Green house 21DAI Dry weight g/plant 3 6.4 0.85725 9.37 0.71 1.4640625 0.381215106 0.007894336

542 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Green house 21DAI Dry weight g/plant 3 6.4 0.85725 10.06 0.71 1.571875 0.452269174 0.007640798

543 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Enterobacter kobei others Single Soil drench Green house 21DAI Dry weight g/plant 3 6.4 0.85725 7.57 0.71 1.1828125 0.167895077 0.008912717

544 28 Nguyen  et al. 2010 Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Candida ethanolica others Single Soil drench Green house 21DAI Dry weight g/plant 3 6.4 0.85725 7.71 0.71 1.2046875 0.186220197 0.008807194

545 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter cloacae others Single Soil drench Green house 21DAI Dry weight g/plant 3 19.2 0.85725 18.7 0.71 0.973958333 -0.026386755 0.001145015

546 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus megaterium Bacillus spp. Single Soil drench Green house 21DAI Dry weight g/plant 3 19.2 0.85725 19.5 0.71 1.015625 0.015504187 0.001106397

547 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pichia guillermondii others Single Soil drench Green house 21DAI Dry weight g/plant 3 19.2 0.85725 24.6 0.71 1.28125 0.247836164 0.000942162

548 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus firmus Bacillus spp. Single Soil drench Green house 21DAI Dry weight g/plant 3 19.2 0.85725 20.4 0.71 1.0625 0.060624622 0.001068265

549 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus spp. Bacillus spp. Single Soil drench Green house 21DAI Dry weight g/plant 3 19.2 0.85725 23.2 0.71 1.208333333 0.189242 0.000976685

550 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas spp. Pseudomonas spp. Single Soil drench Green house 21DAI Dry weight g/plant 3 19.2 0.85725 22.8 0.71 1.1875 0.171850257 0.000987735

551 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter kobei others Single Soil drench Green house 21DAI Dry weight g/plant 3 19.2 0.85725 18.6 0.71 0.96875 -0.031748698 0.001150196

552 28 Nguyen  et al. 2010 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Candida ethanolica others Single Soil drench Green house 21DAI Dry weight g/plant 3 19.2 0.85725 17.3 0.71 0.901041667 -0.104203778 0.001225934

553 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas aeruginosa Pseudomonas spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 37.5 2.91 0.5 -0.693147181 0.002505624

554 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 37.5 2.91 0.5 -0.693147181 0.002505624

555 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 25 2.91 0.333333333 -1.098612289 0.00501469

556 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 62.5 2.91 0.833333333 -0.182321557 0.001220982

557 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 75 2.91 1 0 0.001000184

558 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 45.8 2.91 0.610666667 -0.493204022 0.001844025

559 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus spp. Bacillus spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 12.5 2.91 0.166666667 -1.791759469 0.01856365

560 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas cepacia Pseudomonas spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 25 2.91 0.333333333 -1.098612289 0.00501469

561 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas mallei Pseudomonas spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 12.5 2.91 0.166666667 -1.791759469 0.01856365

562 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas aeruginosa Pseudomonas spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 25 2.91 0.333333333 -1.098612289 0.00501469

563 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 50 2.91 0.666666667 -0.405465108 0.00162745

564 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas putida Pseudomonas spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 62.5 2.91 0.833333333 -0.182321557 0.001220982

565 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas aeruginosa Pseudomonas spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 83.3 2.91 1.110666667 0.104960436 0.000905165

566 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 37.5 2.91 0.5 -0.693147181 0.002505624

567 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 50 2.91 0.666666667 -0.405465108 0.00162745

568 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas mallei Pseudomonas spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 12.5 2.91 0.166666667 -1.791759469 0.01856365

569 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Green house 36 DAI Wilt incidence % 3 75 2.9 37.5 2.91 0.5 -0.693147181 0.002505624

570 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas aeruginosa Pseudomonas spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 15 2.91 0.857142857 -0.15415068 0.021699075

571 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 11.7 2.91 0.668571429 -0.402612039 0.029773948

572 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 11.7 2.91 0.668571429 -0.402612039 0.029773948

573 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 15 2.91 0.857142857 -0.15415068 0.021699075

574 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 3.3 2.91 0.188571429 -1.668278412 0.268354843

575 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 8.5 2.91 0.485714286 -0.722134717 0.048222254

576 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus spp. Bacillus spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 3.3 2.91 0.188571429 -1.668278412 0.268354843

577 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas cepacia Pseudomonas spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 6.8 2.91 0.388571429 -0.945278269 0.070198292

578 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas mallei Pseudomonas spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 3.3 2.91 0.188571429 -1.668278412 0.268354843

579 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas aeruginosa Pseudomonas spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 15 2.91 0.857142857 -0.15415068 0.021699075

580 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 13.4 2.91 0.765714286 -0.266946174 0.024873835

581 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas putida Pseudomonas spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 11.7 2.91 0.668571429 -0.402612039 0.029773948

582 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas aeruginosa Pseudomonas spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 13.4 2.91 0.765714286 -0.266946174 0.024873835

583 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 15 2.91 0.857142857 -0.15415068 0.021699075

584 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 16.7 2.91 0.954285714 -0.046792162 0.019274936

585 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas mallei Pseudomonas spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 11.7 2.91 0.668571429 -0.402612039 0.029773948

586 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Field condition 36 DAI Wilt incidence % 3 17.5 2.9 20.9 2.91 1.194285714 0.177548278 0.015615819

587 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas aeruginosa Pseudomonas spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 29.8 9.06 1.64640884 0.498596455 0.085627579

588 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 34.4 9.06 1.900552486 0.642144626 0.077938424

589 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus subtilis Bacillus spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 26.5 9.06 1.464088398 0.381232795 0.093778997

590 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 33.8 9.06 1.867403315 0.624548864 0.078766596

591 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 32.7 9.06 1.806629834 0.59146314 0.080404999

592 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 31.4 9.06 1.73480663 0.550895955 0.082567626

593 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Bacillus spp. Bacillus spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 23.6 9.06 1.303867403 0.265334774 0.103942774

594 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas cepacia Pseudomonas spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 26.7 9.06 1.475138122 0.388751627 0.09319748

595 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas mallei Pseudomonas spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 31.9 9.06 1.762430939 0.566694072 0.081704512

596 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas aeruginosa Pseudomonas spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 18.9 9.06 1.044198895 0.043249984 0.131413764

597 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 16.4 9.06 0.906077348 -0.098630603 0.15654643

598 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas putida Pseudomonas spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 21.2 9.06 1.171270718 0.158089243 0.115695231

599 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas aeruginosa Pseudomonas spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 12.4 9.06 0.685082873 -0.378215466 0.232764255

600 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 13.5 9.06 0.745856354 -0.293222253 0.204946846

601 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 14.2 9.06 0.784530387 -0.242669974 0.190510119

602 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas mallei Pseudomonas spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 19.8 9.06 1.093922652 0.089769999 0.124608663

603 29 Ramesh et al. 2012 Ralstonia solanacearum Egg plant Solanum melongena Solanaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Root treatment Field condition 36 DAI Yield t/ha 3 18.1 7.34 22.4 9.06 1.237569061 0.213149021 0.109347257

604 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Trichoderma viride others Single Foliar spray Green house 61DAI Wilt incidence % 3 75.67 2.9 33.75 2.91 0.446015594 -0.807401363 0.002967675

605 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Streptomyces sp others Single Foliar spray Green house 61DAI Wilt incidence % 3 75.67 2.9 19.87 2.91 0.262587551 -1.337170724 0.007638974

606 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Foliar spray Green house 61DAI Wilt incidence % 3 75.67 2.9 21.18 2.91 0.279899564 -1.273324441 0.006781933

607 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Mixed others Co-inoculation Foliar spray Green house 61DAI Wilt incidence % 3 75.67 2.9 21.32 2.91 0.281749703 -1.266736181 0.006699566

608 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Mixed others Co-inoculation Foliar spray Green house 61DAI Wilt incidence % 3 75.67 2.9 30.86 2.91 0.407823444 -0.896920934 0.003453548

609 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Mixed others Co-inoculation Foliar spray Green house 61DAI Wilt incidence % 3 75.67 2.9 17.67 2.91 0.233513942 -1.454513494 0.009530067

610 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Mixed others Co-inoculation Foliar spray Green house 61DAI Wilt incidence % 3 75.67 2.9 19.23 2.91 0.254129774 -1.369910221 0.008122776

611 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Trichoderma viride others Single Foliar spray Green house 61DAI Plant height centimeter 3 42.53 2.15 55.83 2.525 1.312720433 0.27210165 0.001533668

612 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Streptomyces sp others Single Foliar spray Green house 61DAI Plant height centimeter 3 42.53 2.15 46.23 2.525 1.086997414 0.083419229 0.001846237

613 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Foliar spray Green house 61DAI Plant height centimeter 3 42.53 2.15 53.7 2.525 1.262638138 0.233203292 0.001588829

614 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Mixed others Co-inoculation Foliar spray Green house 61DAI Plant height centimeter 3 42.53 2.15 49.4 2.525 1.161533036 0.149740715 0.001722712

615 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Mixed others Co-inoculation Foliar spray Green house 61DAI Plant height centimeter 3 42.53 2.15 47.53 2.525 1.117564072 0.111151381 0.001792585

616 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Mixed others Co-inoculation Foliar spray Green house 61DAI Plant height centimeter 3 42.53 2.15 49.4 2.525 1.161533036 0.149740715 0.001722712

617 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Mixed others Co-inoculation Foliar spray Green house 61DAI Plant height centimeter 3 42.53 2.15 51.47 2.525 1.210204561 0.190789404 0.001654073

618 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Trichoderma viride others Single Foliar spray Green house 61DAI Fresh weight g 3 91.1 1.45 126.1 1.177 1.384193194 0.325117439 0.000113486

619 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Streptomyces sp others Single Foliar spray Green house 61DAI Fresh weight g 3 91.1 1.45 118.83 1.177 1.304390779 0.265736096 0.000117148

620 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Pseudomonas fluorescens Pseudomonas spp. Single Foliar spray Green house 61DAI Fresh weight g 3 91.1 1.45 216.37 1.177 2.375082327 0.865032101 9.43094E-05

621 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Mixed others Co-inoculation Foliar spray Green house 61DAI Fresh weight g 3 91.1 1.45 141.57 1.177 1.554006586 0.44083649 0.000107486

622 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Mixed others Co-inoculation Foliar spray Green house 61DAI Fresh weight g 3 91.1 1.45 140.4 1.177 1.541163557 0.432537687 0.000107872

623 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Mixed others Co-inoculation Foliar spray Green house 61DAI Fresh weight g 3 91.1 1.45 227.1 1.177 2.492864984 0.913432645 9.33994E-05

624 30 Rosyidah et al. 2014 Ralstonia solanacearum Potato Solanum tuberosum Solanaceae Perennial Mixed others Co-inoculation Foliar spray Green house 61DAI Fresh weight g 3 91.1 1.45 230.73 1.177 2.532711306 0.929290391 9.31199E-05

625 31 Sarkar and Chaudhri, 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 42DAI Wilt incidence % 3 94.7 2.9 65.43 2.91 0.690918691 -0.369733131 0.000971932

626 31 Sarkar and Chaudhri, 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas aeruginosa Pseudomonas spp. Single Soil drench Green house 42DAI Wilt incidence % 3 94.7 2.9 83.1 2.91 0.87750792 -0.130669298 0.000721344

627 31 Sarkar and Chaudhri, 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Trichoderma viride others Single Soil drench Green house 42DAI Wilt incidence % 3 94.7 2.9 92.01 2.91 0.971594509 -0.028816733 0.000646012

628 31 Sarkar and Chaudhri, 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixed others Co-inoculation Soil drench Green house 42DAI Wilt incidence % 3 94.7 2.9 51.12 2.91 0.539809926 -0.61653819 0.001392737

629 31 Sarkar and Chaudhri, 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Soil drench Green house 42DAI Wilt incidence % 3 94.7 2.9 92.58 2.91 0.977613516 -0.022640865 0.000641919

630 31 Sarkar and Chaudhri, 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas aeruginosa Pseudomonas spp. Single Soil drench Green house 42DAI Wilt incidence % 3 94.7 2.9 92.47 2.91 0.976451954 -0.023829733 0.000642703

631 31 Sarkar and Chaudhri, 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Trichoderma viride others Single Soil drench Green house 42DAI Wilt incidence % 3 94.7 2.9 94.47 2.91 0.997571278 -0.002431676 0.000628874

632 31 Sarkar and Chaudhri, 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixed others Co-inoculation Soil drench Green house 42DAI Wilt incidence % 3 94.7 2.9 91.65 2.91 0.967793031 -0.032737026 0.000648637

633 32 Seleim et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 28DAI Wilt incidence % 4 9.594 16.29 80.6 15.92 8.401084011 2.128360746 0.730500244

634 32 Seleim et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 28DAI Wilt incidence % 4 9.594 16.29 66.43 15.19 6.924119241 1.935010859 0.733818392

635 32 Seleim et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Seed treatment Green house 28DAI Wilt incidence % 4 9.594 16.29 58.94 16.29 6.143422973 1.815382074 0.739843701

636 32 Seleim et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 28DAI Yield g/plant 4 512.5 306.9 2289 329.5 4.466341463 1.496569609 0.094829475

637 32 Seleim et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 28DAI Yield g/plant 4 512.5 306.9 1076 329.5 2.099512195 0.74170503 0.113092831

638 32 Seleim et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Seed treatment Green house 28DAI Yield g/plant 4 512.5 306.9 964.5 340.9 1.88195122 0.632309121 0.120880386

639 32 Seleim et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 28DAI Fresh weight g/plant 4 20.07 1.45 79.71 1.177 3.971599402 1.379168886 0.001359421

640 32 Seleim et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 28DAI Fresh weight g/plant 4 20.07 1.45 76.57 1.177 3.815146986 1.338979192 0.001363983

641 32 Seleim et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Seed treatment Green house 28DAI Fresh weight g/plant 4 20.07 1.45 67.19 1.177 3.34778276 1.208298264 0.001381628

642 32 Seleim et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter aerogenes others Single Seed treatment Green house 28DAI Fresh weight g/plant 4 20.07 1.45 44.21 1.177 2.202790234 0.789724845 0.001482107

643 32 Seleim et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixture of PGPR others Co-inoculation Seed treatment Green house 28DAI Fresh weight g/plant 4 20.07 1.45 36.73 1.177 1.830094669 0.604367697 0.001561627

644 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 90DAI Wilt incidence % 7 75 2.9 30 2.91 0.4 -0.916290732 0.00155773

645 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 90DAI Wilt incidence % 7 75 2.9 25 2.91 0.333333333 -1.098612289 0.002149153

646 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixed Pseudomonas spp. Co-inoculation Seed treatment Green house 90DAI Wilt incidence % 7 75 2.9 35 2.91 0.466666667 -0.762140052 0.001201121

647 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 90DAI Wilt incidence % 7 85 2.9 25 2.91 0.294117647 -1.223775432 0.002101853

648 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 90DAI Wilt incidence % 7 85 2.9 20 2.91 0.235294118 -1.446918983 0.003190609

649 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixed Pseudomonas spp. Co-inoculation Seed treatment Green house 90DAI Wilt incidence % 7 85 2.9 40 2.91 0.470588235 -0.753771802 0.000922368

650 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 90DAI Wilt incidence % 7 70 2.9 25 2.91 0.357142857 -1.029619417 0.002180755

651 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 90DAI Wilt incidence % 7 70 2.9 10 2.91 0.142857143 -1.945910149 0.012342475

652 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixed Pseudomonas spp. Co-inoculation Seed treatment Green house 90DAI Wilt incidence % 7 70 2.9 25 2.91 0.357142857 -1.029619417 0.002180755

653 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 90DAI Yield kg/plant 7 0.46 7.34 0.852 9.06 1.852173913 0.616360037 52.52690691

654 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 90DAI Yield kg/plant 7 0.46 7.34 1.102 9.06 2.395652174 0.8736555 46.02889437

655 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixed Pseudomonas spp. Co-inoculation Seed treatment Green house 90DAI Yield kg/plant 7 0.46 7.34 0.996 9.06 2.165217391 0.772520768 48.19354513

656 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas putida Pseudomonas spp. Single Seed treatment Green house 90DAI Yield kg/plant 7 1.238 7.34 2.835 9.06 2.289983845 0.828544763 6.480713141

657 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Seed treatment Green house 90DAI Yield kg/plant 7 1.238 7.34 3.188 9.06 2.575121163 0.945896587 6.175500039

658 33 Seleim et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixed Pseudomonas spp. Co-inoculation Seed treatment Green house 90DAI Yield kg/plant 7 1.238 7.34 3.205 9.06 2.588852989 0.951214916 6.163292748

659 34 Sharma and Kumar, 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus mosseae others Single Foliar spray Field condition 90DAI Wilt incidence % 3 33.6 2.9 41.4 2.91 1.232142857 0.208754814 0.004129999

660 34 Sharma and Kumar, 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Trichoderma viride others Single Foliar spray Field condition 90DAI Wilt incidence % 3 33.6 2.9 29 2.91 0.863095238 -0.147230237 0.005839473

661 34 Sharma and Kumar, 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixed others Co-inoculation Foliar spray Field condition 90DAI Wilt incidence % 3 33.6 2.9 37.3 2.91 1.110119048 0.10446726 0.004511948

662 34 Sharma and Kumar, 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus mosseae others Single Foliar spray Field condition 90DAI Yield g/ha 3 31.6 7.34 76.18 9.06 2.410759494 0.87994184 0.022699122

663 34 Sharma and Kumar, 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Trichoderma viride others Single Foliar spray Field condition 90DAI Yield g/ha 3 31.6 7.34 76.5 9.06 2.420886076 0.88413362 0.022659761

664 34 Sharma and Kumar, 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixed others Co-inoculation Foliar spray Field condition 90DAI Yield g/ha 3 31.6 7.34 60 9.06 1.898734177 0.641187442 0.025584764

665 35 Singh et al. 2015 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Aspergillus awamori others Single Root treatment Green house 90DAI Dry weight g/plant 10 21.59 0.85725 24.44 0.71 1.132005558 0.12399089 0.00024205

666 35 Singh et al. 2015 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Root treatment Green house 90DAI Dry weight g/plant 10 21.59 0.85725 25.78 0.71 1.194071329 0.177368753 0.000233505

667 35 Singh et al. 2015 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus subtilis Bacillus spp. Single Root treatment Green house 90DAI Dry weight g/plant 10 21.59 0.85725 25.66 0.71 1.188513201 0.172703115 0.000234216

668 35 Singh et al. 2015 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixed others Co-inoculation Root treatment Green house 90DAI Dry weight g/plant 10 21.59 0.85725 26.76 0.71 1.239462714 0.214677991 0.000228051

669 35 Singh et al. 2015 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixed others Co-inoculation Root treatment Green house 90DAI Dry weight g/plant 10 21.59 0.85725 26.48 0.71 1.226493747 0.204159487 0.000229548

670 35 Singh et al. 2015 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixed others Co-inoculation Root treatment Green house 90DAI Dry weight g/plant 10 21.59 0.85725 27.25 0.71 1.262158407 0.232823277 0.000225542

671 35 Singh et al. 2015 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Mixed others Co-inoculation Root treatment Green house 90DAI Dry weight g/plant 10 21.59 0.85725 27.9 0.71 1.292264937 0.256396444 0.000222416

672 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus mosseae others Single Soil drench Green house 56DAI Plant height centimeter 3 45.5 2.15 43.25 2.525 0.950549451 -0.050715093 0.001880407

673 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Scutellospora sp others Single Soil drench Green house 56DAI Plant height centimeter 3 45.5 2.15 63.25 2.525 1.39010989 0.329382802 0.001275501

674 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus margarita others Single Soil drench Green house 56DAI Plant height centimeter 3 45.5 2.15 50.25 2.525 1.104395604 0.099298221 0.00158592

675 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus mosseae others Single Soil drench Green house 20DAI Wilt severity % 3 55 2.484 17 2.688 0.309090909 -0.673701732 0.009013648

676 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Scutellospora sp others Single Soil drench Green house 20DAI Wilt severity % 3 55 2.484 16.25 2.688 0.295454545 -0.686684057 0.009800668

677 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus margarita others Single Soil drench Green house 20DAI Wilt severity % 3 55 2.484 40 2.688 0.727272727 -0.723184301 0.002185198

678 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus mosseae others Single Soil drench Green house 70DAI Root length centimeter 3 193.34 91.33 452.17 49.75 2.338729699 0.849607918 0.078416204

679 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Scutellospora sp others Single Soil drench Green house 70DAI Root length centimeter 3 193.34 91.33 412.47 41.65 2.133391952 0.757713179 0.077779825

680 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus margarita others Single Soil drench Green house 70DAI Root length centimeter 3 193.34 91.33 267 48.11 1.380986863 0.322798361 0.085203521

681 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus margarita others Single Soil drench Green house 70DAI Root fresh weight g/plant 3 2.4 1.45 4.75 1.177 1.979166667 0.682675881 0.142138995

682 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus mosseae others Single Soil drench Green house 70DAI Root fresh weight g/plant 3 2.4 1.45 13.55 1.177 5.645833333 1.73091781 0.124187541

683 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Scutellospora sp others Single Soil drench Green house 70DAI Root fresh weight g/plant 3 2.4 1.45 11.75 1.177 4.895833333 1.588384503 0.125017144

684 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus margarita others Single Soil drench Green house 70DAI Root dry weight g/plant 3 0.28 0.8485 0.94 1.55 3.357142857 1.211090272 3.967351636

685 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus mosseae others Single Soil drench Green house 70DAI Root dry weight g/plant 3 0.28 0.8485 2.53 1.55 9.035714286 2.201184979 3.186134085

686 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Scutellospora sp others Single Soil drench Green house 70DAI Root dry weight g/plant 3 0.28 0.8485 1.89 1.55 6.75 1.909542505 3.285212656

687 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus margarita others Single Soil drench Green house 70DAI Shoot fresh weight g/plant 3 8.1 1.45 12.19 1.177 1.504938272 0.408751882 0.013789401

688 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus mosseae others Single Soil drench Green house 70DAI Shoot fresh weight g/plant 3 8.1 1.45 23.401 1.177 2.889012346 1.060914695 0.011525069

689 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Scutellospora sp others Single Soil drench Green house 70DAI Shoot fresh weight g/plant 3 8.1 1.45 20.05 1.177 2.475308642 0.906365092 0.011830497

690 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus margarita others Single Soil drench Green house 70DAI Shoot dry weight g/plant 3 1.07 3.5151 1.65 3.9042 1.542056075 0.433116639 5.463654148

691 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Glomus mosseae others Single Soil drench Green house 70DAI Shoot dry weight g/plant 3 1.07 3.5151 3.75 3.9042 3.504672897 1.254097192 3.958692301

692 36 Tahat et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Scutellospora sp others Single Soil drench Green house 70DAI Shoot dry weight g/plant 3 1.07 3.5151 2.82 3.9042 2.635514019 0.969078236 4.236299309

693 37 Takenaka et al. 2008 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pythium oligandrum others Single Soil drench Field condition 21DAI Wilt severity % 5 3.4 0.559 3.07 0.559 0.902941176 -0.738888562 0.012037213

694 37 Takenaka et al. 2008 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pythium oligandrum others Single Soil drench Field condition 21DAI Wilt severity % 5 3.4 0.559 2.68 0.9168 0.788235294 -0.76266869 0.028811298

695 37 Takenaka et al. 2008 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pythium oligandrum others Single Soil drench Field condition 21DAI Wilt severity % 5 3.4 0.559 2.45 0.8944 0.720588235 -0.771247174 0.032060185

696 37 Takenaka et al. 2008 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pythium oligandrum others Single Soil drench Field condition 21DAI Wilt severity % 5 3.4 0.559 2.27 0.7826 0.667647059 -0.812022516 0.029177821

697 37 Takenaka et al. 2008 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pythium oligandrum others Single Soil drench Field condition 21DAI Wilt severity % 5 3.4 0.559 2.27 0.8944 0.667647059 -0.824462222 0.036454834

698 38 Tan et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Streptomyces virginiae others single Soil drench Green house 21DAI Wilt incidence % 3 73.8 2.9 39.8 2.91 0.539295393 -0.617491819 0.002296672

699 38 Tan et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Streptomyces virginiae others single Soil drench Green house 21DAI Wilt incidence % 3 73.8 2.9 40.9 2.91 0.554200542 -0.590228669 0.00220211

700 38 Tan et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Streptomyces virginiae others single Soil drench Green house 21DAI Wilt incidence % 3 64.7 13.3 37 10.4 0.57187017 -0.558843289 0.040421064

701 38 Tan et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Streptomyces virginiae others single Soil drench Green house 21DAI Wilt incidence % 3 64.7 13.3 27.3 6.52 0.42194745 -0.862874499 0.033098451

702 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 35DAI Wilt incidence % 3 80.35 3.378 49.89 6.306 0.620908525 -0.47657151 0.005914642

703 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 35DAI Wilt incidence % 3 80.35 3.378 39.69 4.504 0.493963908 -0.705292825 0.00488168

704 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Multiple treatment Green house 35DAI Wilt incidence % 3 80.35 3.378 23.87 4.955 0.297075296 -1.213769652 0.014952682

705 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 35DAI Wilt incidence % 3 80.35 3.378 42.73 3.378 0.531798382 -0.631490843 0.002672357

706 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 35DAI Wilt incidence % 3 80.35 3.378 33.66 6.081 0.418917237 -0.870081903 0.01146844

707 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Multiple treatment Green house 35DAI Wilt incidence % 3 80.35 3.378 16.26 2.702 0.202364655 -1.597683988 0.009793823

708 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 35DAI Root dry weight g 3 0.15 0.8485 0.19 1.55 1.266666667 0.236388778 32.84970811

709 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 35DAI Root dry weight g 3 0.15 0.8485 0.23 1.55 1.533333333 0.427444015 25.8045856

710 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Multiple treatment Green house 35DAI Root dry weight g 3 0.15 0.8485 0.36 1.55 2.4 0.875468737 16.84522881

711 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 35DAI Root dry weight g 3 0.15 0.8485 0.17 1.55 1.133333333 0.125163143 38.37645522

712 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 35DAI Root dry weight g 3 0.15 0.8485 0.24 1.55 1.6 0.470003629 24.56931574

713 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Multiple treatment Green house 35DAI Root dry weight g 3 0.15 0.8485 0.34 1.55 2.266666667 0.818310324 17.59358325

714 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 35DAI Root length centimeter 3 787.33 0.42 1096.69 0.9873 1.392922917 0.331404357 3.65008E-07

715 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 35DAI Root length centimeter 3 787.33 0.42 1078.6 0.9873 1.369946528 0.314771709 3.74146E-07

716 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Multiple treatment Green house 35DAI Root length centimeter 3 787.33 0.42 1122.1 0.9873 1.42519655 0.354309734 3.52912E-07

717 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 35DAI Root length centimeter 3 787.33 0.42 1065.06 0.9873 1.352749165 0.30213894 3.81293E-07

718 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 35DAI Root length centimeter 3 787.33 0.42 1085.58 0.9873 1.378811934 0.321222211 3.70566E-07

719 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Multiple treatment Green house 35DAI Root length centimeter 3 787.33 0.42 1218.94 0.9873 1.548194531 0.437089433 3.13537E-07

720 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 35DAI Plant height centimeter 3 29.67 2.15 36.5 2.525 1.230198854 0.207175826 0.003345535

721 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 35DAI Plant height centimeter 3 29.67 2.15 37.1 2.525 1.250421301 0.223480535 0.003294355

722 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Multiple treatment Green house 35DAI Plant height centimeter 3 29.67 2.15 45.7 2.525 1.540276373 0.431961864 0.002767914

723 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 35DAI Plant height centimeter 3 29.67 2.15 32.67 2.525 1.101112235 0.096320791 0.003741479

724 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 35DAI Plant height centimeter 3 29.67 2.15 36.1 2.525 1.216717223 0.196156431 0.003381082

725 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Multiple treatment Green house 35DAI Plant height centimeter 3 29.67 2.15 41.13 2.525 1.386248736 0.326601348 0.003006606

726 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 35DAI Shoot fresh weight g 3 6.16 1.45 7.73 1.177 1.25487013 0.227032085 0.026197522

727 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Multiple treatment Green house 35DAI Shoot fresh weight g 3 6.16 1.45 8.42 1.177 1.366883117 0.312533051 0.024982819

728 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 35DAI Shoot fresh weight g 3 6.16 1.45 8.95 1.177 1.452922078 0.373576755 0.024234241

729 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 35DAI Shoot fresh weight g 3 6.16 1.45 6.28 1.177 1.019480519 0.019293203 0.030178223

730 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Multiple treatment Green house 35DAI Shoot fresh weight g 3 6.16 1.45 7.48 1.177 1.214285714 0.194156014 0.026722739

731 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Multiple treatment Green house 35DAI Shoot fresh weight g 3 6.16 1.45 8.41 1.177 1.36525974 0.311344696 0.024998318

732 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 35DAI Shoot dry weight g 3 0.47 3.5151 0.65 3.9042 1.382978723 0.324239668 30.67068882

733 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Multiple treatment Green house 35DAI Shoot dry weight g 3 0.47 3.5151 0.69 3.9042 1.468085106 0.383958903 29.31680077

734 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Seed treatment Green house 35DAI Shoot dry weight g 3 0.47 3.5151 0.81 3.9042 1.723404255 0.544301553 26.38896208

735 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 35DAI Shoot dry weight g 3 0.47 3.5151 0.54 3.9042 1.14893617 0.138836445 36.06912875

736 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Multiple treatment Green house 35DAI Shoot dry weight g 3 0.47 3.5151 0.61 3.9042 1.29787234 0.260726262 32.29956102

737 39 Tan et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Multiple treatment Green house 35DAI Shoot dry weight g 3 0.47 3.5151 0.66 3.9042 1.404255319 0.33950714 30.30902957

738 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Shoot length centimeter 4 3.5 0.56 6.1 0.46 1.742857143 0.555525803 0.007821661

739 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Shoot length centimeter 4 2.5 0.56 5.7 0.68 2.28 0.824175443 0.016102018

740 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Shoot length centimeter 4 2.1 0.56 5.5 0.56 2.619047619 0.962810748 0.020369513

741 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Root length centimeter 4 6.1 0.56 7.8 0.34 1.278688525 0.245834963 0.002581977

742 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Root length centimeter 4 5.5 0.56 6.8 0.68 1.236363636 0.21217452 0.005091736

743 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Root length centimeter 4 5.2 0.56 6.2 0.56 1.192307692 0.175890666 0.00493895

744 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 15.86 2.15 4.309 3.762 0.271689786 -1.303094358 0.195151074

745 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 16.81 1.8816 4.456 2.688 0.265080309 -1.327722445 0.09410436

746 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 16.96 1.8816 5.276 3.762 0.311084906 -1.167689396 0.130183685

747 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 19.8 2.15 6.23 2.15 0.314646465 -1.156305605 0.032721972

748 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 21.83 1.8816 9.201 3.762 0.421484196 -0.863972997 0.043650705

749 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 21.71 2.15 12.3 2.956 0.566559189 -0.568173722 0.01689092

750 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 26.69 2.418 14.2 1.8816 0.53203447 -0.631046999 0.006441426

751 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 26.71 2.15 12.19 3.494 0.456383377 -0.784422084 0.022158787

752 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 31.69 0.0211 17.05 1.6128 0.538024613 -0.61985097 0.00223704

753 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 34.66 2.15 16.12 4.032 0.46508944 -0.765525547 0.016602479

754 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 39.38 2.956 17.07 2.688 0.433468766 -0.835935536 0.007607772

755 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 41.91 0.0176 17.83 2.116 0.425435457 -0.85464203 0.003521065

756 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 53.53 1.5872 22.58 4.762 0.42181954 -0.863177686 0.011338923

757 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 56.43 0.0106 23.89 3.702 0.423356371 -0.859540971 0.006003177

758 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 66.47 0.0212 27.32 3.174 0.411012487 -0.889131683 0.003374394

759 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 66.19 2.644 29.68 0.0141 0.448406104 -0.802055976 0.000398969

760 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 75.44 2.644 28.61 5.29 0.379241782 -0.969581331 0.008854124

761 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 80.19 3.174 30.19 5.29 0.376480858 -0.976888075 0.00806749

762 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 82.29 3.702 30.44 5.82 0.369911289 -0.994492061 0.009644921

763 40 Vanitha et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 4 84.92 3.702 32.28 0.0282 0.380122468 -0.967261793 0.000475299

764 41 Wei et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 50DAI Wilt incidence % 5 83.39 2.958 53.8 6.509 0.64516129 -0.438254931 0.003179131

765 41 Wei et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 50DAI Wilt incidence % 5 83.39 2.958 39.9 0.02339 0.478474637 -0.737152074 0.00025172

766 41 Wei et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 50DAI Dry weight g/plant 5 0.764 0.1448 1.279 0.1448 1.67408377 0.515266012 0.00974769

767 41 Wei et al. 2011 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 50DAI Dry weight g/plant 5 0.764 0.1448 2.405 0.4758 3.147905759 1.146737393 0.015012195

768 42 Wei et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Ralstonia pickettii others Single Soil drench Green house 21DAI Wilt incidence % 3 82.94 7.352 51.47 9.705 0.620569086 -0.477118341 0.014470335

769 42 Wei et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Ralstonia pickettii others Single Soil drench Green house 21DAI Wilt incidence % 3 82.94 7.352 16.47 0.01764 0.198577285 -1.616576911 0.00261954

770 42 Wei et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Ralstonia pickettii others Single Stem injection method Green house 28DAI Wilt incidence % 3 38.17 3.361 11.14 2.24 0.29185224 -1.231507632 0.016061816

771 42 Wei et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Ralstonia pickettii others Single Soil drench Green house 28DAI Wilt incidence % 3 38.17 3.361 18 3.361 0.471574535 -0.751678109 0.014206199

772 42 Wei et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Ralstonia pickettii others Single Stem injection method Field condition 28DAI Wilt incidence % 3 33.12 2.292 9.925 2.063 0.299667874 -1.205080503 0.015998127

773 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Acinetobacter spp. others Single Soil drench Green house 30DAI Wilt incidence % 3 80.6 2.82 40.1 1.29 0.49751861 -0.698122315 0.000753004

774 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter spp. others Single Soil drench Green house 30DAI Wilt incidence % 3 80.6 2.82 32.7 2.7 0.405707196 -0.902123572 0.00268058

775 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Acinetobacter spp. others Single Root treatment Green house 30DAI Wilt incidence % 3 81 1.35 42.6 2.44 0.525925926 -0.642594901 0.001186144

776 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter spp. others Single Root treatment Green house 30DAI Wilt incidence % 3 81 1.35 36.5 2.54 0.450617284 -0.797136894 0.001706804



777 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Acinetobacter spp. others Single Soil drench Green house 30DAI Fresh weight g 3 23.1 1.28 29 2 1.255411255 0.227463212 0.002608883

778 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter spp. others Single Soil drench Green house 30DAI Fresh weight g 3 23.1 1.28 28.4 1.88 1.229437229 0.206556528 0.002484158

779 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Acinetobacter spp. others Single Root treatment Green house 30DAI Fresh weight g 3 22.9 1.44 27.2 1.84 1.187772926 0.172080063 0.002843428

780 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter spp. others Single Root treatment Green house 30DAI Fresh weight g 3 22.9 1.44 26.5 0.87 1.15720524 0.146007822 0.001677326

781 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Acinetobacter spp. others Single Soil drench Field condition 30DAI Wilt incidence % 3 50 2.91 20.8 4.13 0.416 -0.877070019 0.014270799

782 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter spp. others Single Soil drench Field condition 30DAI Wilt incidence % 3 50 2.91 16.7 2.63 0.334 -1.096614286 0.009396258

783 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Acinetobacter spp. others Single Root treatment Field condition 30DAI Yield kg 3 93.1 2.98 131 5.72 1.407089151 0.341523139 0.000977035

784 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter spp. others Single Root treatment Field condition 30DAI Yield kg 3 93.1 2.98 120 6.73 1.288936627 0.253817558 0.001389963

785 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Acinetobacter spp. others Single Soil drench Field condition 30DAI Wilt incidence % 3 26.82 18.36 11.47 8.96 0.427665921 -0.849412947 0.359617133

786 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter spp. others Single Soil drench Field condition 30DAI Wilt incidence % 3 26.82 18.36 9.43 8.18 0.351603281 -1.045251781 0.407029066

787 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Acinetobacter spp. others Single Root treatment Field condition 30DAI Yield kg 3 98.99 24.37 131.09 17.99 1.324275179 0.280865275 0.026480315

788 43 Xue et al. 2009 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Enterobacter spp. others Single Root treatment Field condition 30DAI Yield kg 3 98.99 24.37 121.65 22.18 1.228912011 0.206129234 0.03128356

789 44 Xue et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Green house 30DAI Wilt severity % 4 74.5 4.55 38.4 2.38 0.515436242 -0.875000463 0.001892857

790 44 Xue et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Green house 30DAI Wilt severity % 4 92 5.38 27.3 1.6 0.29673913 -0.880634281 0.001713653

791 44 Xue et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Green house 30DAI Wilt severity % 4 68.7 6.05 30.5 2.72 0.443959243 -0.887625906 0.003927102

792 44 Xue et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Green house 30DAI Wilt severity % 4 90.6 4.37 63.2 3.04 0.697571744 -0.908565949 0.001160063

793 44 Xue et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Green house 30DAI Wilt severity % 4 43.4 2.36 31.3 1.71 0.721198157 -1.026041596 0.001485418

794 44 Xue et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Green house 30DAI Wilt severity % 4 32.1 2.55 25.8 1.75 0.803738318 -1.032143701 0.002727858

795 44 Xue et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Green house 30DAI Wilt severity % 4 85.9 6.47 30.2 3.26 0.351571595 -1.039496303 0.004331421

796 44 Xue et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Field condition 60DAI Wilt severity % 4 35.9 3.76 12.57 1 0.350139276 -1.045341905 0.004324604

797 44 Xue et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Field condition 61DAI Wilt severity % 4 26.37 4.53 7.87 1.92 0.298445203 -1.048514452 0.022257278

798 44 Xue et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Field condition 60DAI Yield kg 4 15.96 0.11 20.45 0.29 1.281328321 0.24789729 6.21504E-05

799 44 Xue et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Serratia spp. others Single Soil drench Field condition 61DAI Yield kg 4 62.48 4.66 75.63 2.72 1.21046735 0.191006524 0.001714051

800 45 Yamamoto et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Bacillusamyloliquefaciens Bacillus spp. Single Soil drench Green house 35DAI Wilt incidence % 3 72.18 2.222 40.59 1.587 0.56234414 -0.575641268 0.000825447

801 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 14DAI Wilt severity % 3 70.28 0.28 21.67 1.67 0.308338076 -1.049424273 0.001984966

802 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Myroides odoratimimus others Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 28.33 1.67 0.403101878 -1.069758585 0.001163584

803 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 32.5 2.5 0.46243597 -1.073177392 0.001977678

804 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Stenotrophomonas maltophilia others Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 32.78 1.47 0.466420034 -1.0891298 0.000675632

805 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 35.83 3 0.509817871 -1.098612289 0.002342124

806 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Enterobacter spp. others Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 37.5 1.44 0.533579966 -1.14435367 0.000496811

807 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 37.78 2.22 0.53756403 -1.174119841 0.001156252

808 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 40.56 0.56 0.577120091 -1.176558448 6.88326E-05

809 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Pandoraea spp. others Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 40.83 2.2 0.580961867 -1.184956571 0.000973046

810 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Bacillus subtilis Bacillus spp. Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 42.5 2.5 0.604723961 -1.195568018 0.001158693

811 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 43.61 1.82 0.620517928 -1.209168938 0.000585854

812 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Bacillus pumilus Bacillus spp. Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 44.17 3.63 0.628486056 -1.214901875 0.002256611

813 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Ochrobactrum pseudogrignonense others Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 45.28 2.9 0.644280023 -1.219240276 0.001372585

814 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Bacillus pumilus Bacillus spp. Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 45.27 0.28 0.644137735 -1.31620919 1.80428E-05

815 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Pseudomonas spp. Pseudomonas spp. Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 45.56 2.42 0.648264087 -1.31620919 0.000945755

816 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Acinetobacter spp. others Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 46.94 4.37 0.667899829 -1.351339346 0.002894344

817 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Pantoea agglomerans others Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 48.33 4.41 0.68767786 -1.424616651 0.00278067

818 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Bacillus cereus Bacillus spp. Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 48.61 3.2 0.691661924 -1.497885427 0.001449824

819 46 Yang et al. 2012 Ralstonia solanacearum Ginger Zingiber officinale Zingiberaceae Perennial Pantoea agglomerans others Single Soil drench Green house 30DAI Wilt severity % 3 70.28 0.28 51.94 4.2 0.739043825 -1.540445041 0.002184874

820 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Shoot length centimeter/plant 8 63 5.6569 66.8 4.8083 1.06031746 0.058568354 0.001655477

821 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Shoot length centimeter/plant 8 63 5.6569 70.9 3.9598 1.125396825 0.118135707 0.001397737

822 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Shoot length centimeter/plant 8 63 5.6569 66.8 5.374 1.06031746 0.058568354 0.001816834

823 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Shoot length centimeter/plant 8 63 5.6569 74.9 2.2627 1.188888889 0.173019164 0.001121904

824 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Root length centimeter/plant 8 19.4 4.5255 27.7 2.2 1.427835052 0.356159347 0.007590537

825 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Root length centimeter/plant 8 19.4 4.5255 28.3 1.6971 1.458762887 0.377588739 0.007251571

826 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Root length centimeter/plant 8 19.4 4.5255 24.7 5.6569 1.273195876 0.241530178 0.013358564

827 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Root length centimeter/plant 8 19.4 4.5255 24.3 3.9598 1.25257732 0.225203284 0.010121329

828 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Shoot dry weight g/plant 8 11.4 0.8485 16.1 0.8485 1.412280702 0.345205917 0.001039661

829 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Shoot dry weight g/plant 8 11.4 0.8485 17 1.4142 1.49122807 0.399599989 0.00155751

830 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Shoot dry weight g/plant 8 11.4 0.8485 13.2 3.9598 1.157894737 0.146603474 0.011941339

831 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Shoot dry weight g/plant 8 11.4 0.8485 16.5 1.6971 1.447368421 0.369747026 0.002014857

832 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Root dry weight g/plant 8 0.48 0.1131 0.74 0.1414 1.541666667 0.432864082 0.01150389

833 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Root dry weight g/plant 8 0.48 0.1131 1.01 0.1131 2.104166667 0.743919506 0.008507338

834 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Root dry weight g/plant 8 0.48 0.1131 1.06 0.2828 2.208333333 0.792238083 0.015837169

835 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Root dry weight g/plant 8 0.48 0.1131 0.92 0.1697 1.916666667 0.650587566 0.011192919

836 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Wilt incidence % 8 53.34 3.066 33.64 2.558 0.630671166 -0.460970684 0.001135767

837 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Wilt incidence % 8 53.34 3.066 32.01 2.0447 0.600112486 -0.510638165 0.000923031

838 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Wilt incidence % 8 53.34 3.066 40.69 3.578 0.762842145 -0.270704157 0.001379528

839 47 Yim et al. 2013 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Methylobacterium spp. others Single Soil drench Green house 35DAI Wilt incidence % 8 53.34 3.066 37.24 3.066 0.69816273 -0.359303066 0.001260294

840 48 Yuan et al. 2014 Ralstonia solanacearum Tobacco Nicotiana tabacum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 94DAI Wilt incidence % 3 83.75 4.179 11.91 3.293 0.142208955 -1.950457787 0.026312257

841 48 Yuan et al. 2014 Ralstonia solanacearum Tobacco Nicotiana tabacum Solanaceae Annual Bacillus methylotrophicus Bacillus spp. Single Soil drench Green house 94DAI Wilt incidence % 3 83.75 4.179 25.54 5.97 0.304955224 -1.18759032 0.019043127

842 48 Yuan et al. 2014 Ralstonia solanacearum Tobacco Nicotiana tabacum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 94DAI Wilt incidence % 3 83.75 4.179 11.81 3.293 0.141014925 -1.95888954 0.026745622

843 48 Yuan et al. 2014 Ralstonia solanacearum Tobacco Nicotiana tabacum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Field condition 94DAI Wilt incidence % 3 88.55 1.39 43.39 2.34 0.490005647 -0.713338364 0.001051598

844 48 Yuan et al. 2014 Ralstonia solanacearum Tobacco Nicotiana tabacum Solanaceae Annual Bacillus methylotrophicus Bacillus spp. Single Soil drench Field condition 94DAI Wilt incidence % 3 88.55 1.39 58.28 2.72 0.658159232 -0.418308383 0.000808204

845 48 Yuan et al. 2014 Ralstonia solanacearum Tobacco Nicotiana tabacum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Field condition 94DAI Wilt incidence % 3 88.55 1.39 74.44 0.64 0.840654997 -0.173573932 0.000106775

846 48 Yuan et al. 2014 Ralstonia solanacearum Tobacco Nicotiana tabacum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 94DAI Root dry weight % 3 4.547 0.7234 7.648 0.0084 1.681988124 0.519976501 0.008437359

847 48 Yuan et al. 2014 Ralstonia solanacearum Tobacco Nicotiana tabacum Solanaceae Annual Bacillus methylotrophicus Bacillus spp. Single Soil drench Green house 94DAI Root dry weight % 3 4.547 0.7234 7.235 0.0101 1.591159006 0.464462685 0.008437607

848 48 Yuan et al. 2014 Ralstonia solanacearum Tobacco Nicotiana tabacum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Green house 94DAI Root dry weight % 3 4.547 0.7234 6.614 0.6201 1.454585441 0.37472094 0.011366999

849 48 Yuan et al. 2014 Ralstonia solanacearum Tobacco Nicotiana tabacum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Field condition 94DAI Yield kg/h 3 983.6 11.56 1227 26.89 1.247458316 0.221108134 0.000206135

850 48 Yuan et al. 2014 Ralstonia solanacearum Tobacco Nicotiana tabacum Solanaceae Annual Bacillus amyloliquefaciens Bacillus spp. Single Soil drench Field condition 94DAI Yield kg/h 3 1016 89.67 1399 42.4 1.376968504 0.319884347 0.002902663

851 49 Zhou et al. 2012 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas brassicacearum Pseudomonas spp. Single Soil drench Green house 30DAI Wilt incidence % 20 86.2 40.2492 47 26.8328 0.545243619 -0.606522576 0.027198039

852 50 Zhou et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 28DAI Wilt incidence % 30 86.3 2.9 46.8 2.91 0.542294322 -0.611946395 0.000166517

853 50 Zhou et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 28DAI Wilt incidence % 30 86.3 2.9 40.6 2.91 0.470451912 -0.754061531 0.000208883

854 50 Zhou et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 28DAI Plant height centimeter 30 38.4 2.1 54.3 4.2 1.4140625 0.346466767 0.000299115

855 50 Zhou et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 28DAI Plant height centimeter 30 38.4 2.1 55.3 3.5 1.440104167 0.364715449 0.000233216

856 50 Zhou et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 28DAI Dry weight g 30 6.8 0.2 9.1 0.2 1.338235294 0.291351801 4.49362E-05

857 50 Zhou et al. 2014 Ralstonia solanacearum Tomato Solanum lycopersicon Solanaceae Annual Pseudomonas fluorescens Pseudomonas spp. Single Soil drench Green house 28DAI Dry weight g 30 6.8 0.2 9.8 0.2 1.441176471 0.365459773 4.27182E-05

858 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 60DAI Plant height centimeter 3 2.45 0.31 2.67 0.22 1.089795918 0.085990448 0.007599754

859 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 60DAI Plant height centimeter 3 2.45 0.31 3.21 0.15 1.310204082 0.270182913 0.006064531

860 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 60DAI Plant height centimeter 3 2.45 0.31 2.33 0.23 0.951020408 -0.050219757 0.008584714

861 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 60DAI Plant height centimeter 3 2.43 0.42 2.62 0.25 1.0781893 0.07528306 0.012992814

862 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 60DAI Plant height centimeter 3 2.43 0.42 2.84 0.35 1.16872428 0.155912795 0.015020485

863 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 60DAI Plant height centimeter 3 2.43 0.42 2.63 0.23 1.082304527 0.079092589 0.012507143

864 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 60DAI Dry weight g/plant 3 0.27 0.04 0.31 0.03 1.148148148 0.138150338 0.010437706

865 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 60DAI Dry weight g/plant 3 0.27 0.04 0.35 0.08 1.296296296 0.259511195 0.024730924

866 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 60DAI Dry weight g/plant 3 0.27 0.04 0.22 0.04 0.814814815 -0.204794413 0.018335242

867 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 60DAI Dry weight g/plant 3 0.27 0.04 0.29 0.04 1.074074074 0.071458964 0.013657615

868 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 60DAI Dry weight g/plant 3 0.27 0.04 0.33 0.06 1.222222222 0.200670695 0.018335242

869 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 60DAI Dry weight g/plant 3 0.27 0.04 0.32 0.01 1.185185185 0.169899037 0.007641479

870 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 30DAI Plant height centimeter 3 44.1 8.29 44.7 5.15 1.013605442 0.013513719 0.016203702

871 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 30DAI Plant height centimeter 3 44.1 8.29 47.6 4.72 1.079365079 0.076372979 0.015056606

872 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 30DAI Plant height centimeter 3 44.1 8.29 44.3 5.92 1.004535147 0.004524895 0.01773177

873 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 30DAI Plant height centimeter 3 43.9 7.32 45.7 5.15 1.041002278 0.040183978 0.01350082

874 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 30DAI Plant height centimeter 3 43.9 7.32 46.2 3.82 1.0523918 0.051065478 0.011546578

875 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 30DAI Plant height centimeter 3 43.9 7.32 45.9 5.15 1.045558087 0.044550797 0.01346401

876 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 30DAI Plant height centimeter 3 43.7 0.45 44.9 0.63 1.027459954 0.027089693 0.000100971

877 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 30DAI Plant height centimeter 3 43.7 0.45 45.57 0.47 1.042791762 0.041901503 7.08042E-05

878 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 30DAI Plant height centimeter 3 43.7 0.45 44.56 0.25 1.019679634 0.019488494 4.58383E-05

879 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 65DAI Yield kg 3 352 15.09 366 14.42 1.039772727 0.039002158 0.001130017

880 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 65DAI Yield kg 3 352 15.09 436.3 18.9 1.239488636 0.214698905 0.001238099

881 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 65DAI Yield kg 3 352 15.09 332.7 8.73 0.945170455 -0.056389993 0.000842103

882 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 65DAI Yield kg 3 367.8 25.19 371.7 11.5 1.010603589 0.010547765 0.001882622

883 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 65DAI Yield kg 3 367.8 25.19 431.7 22.5 1.173735726 0.16019159 0.002469031

884 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 65DAI Yield kg 3 367.8 25.19 422.3 32 1.148178358 0.13817665 0.003477526

885 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 65DAI Yield kg 3 366.8 11.5 418 14.42 1.139585605 0.130664692 0.000724349

886 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 65DAI Yield kg 3 366.8 11.5 424.3 18.9 1.156761178 0.145624012 0.000989042

887 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 65DAI Yield kg 3 366.8 11.5 416.7 8.73 1.136041439 0.127549798 0.00047396

888 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 65DAI Wilt severity % 3 75.57 0.75 38.03 2.17 0.503242027 -1.584665509 0.001118122

889 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 65DAI Wilt severity % 3 75.57 0.75 25.43 1.27 0.336509197 -1.584665509 0.000864201

890 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Seed treatment Field condition 65DAI Wilt severity % 3 75.57 0.75 50.53 2.41 0.668651581 -1.618577435 0.000791086

891 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 65DAI Wilt severity % 3 75.7 1.64 36.73 1.95 0.485204756 -1.782268316 0.00109597

892 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 65DAI Wilt severity % 3 75.7 1.64 26.77 1.66 0.353632761 -1.790116623 0.001438184

893 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 65DAI Wilt severity % 3 75.7 1.64 50.03 2.41 0.660898283 -1.804259632 0.000929935

894 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 65DAI Wilt severity % 3 75.33 1.46 27 1.66 0.358422939 -1.992793735 0.001385204

895 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 65DAI Wilt severity % 3 75.33 1.46 26.4 0.79 0.350457985 -2.331090586 0.0004237

896 51 Zhou et al. 2014a Ralstonia solanacearum Pepper Capsicum annuum Solanaceae Annual Mixed Bacillus spp. co-inoculation Soil drench Field condition 65DAI Wilt severity % 3 75.33 1.46 33.03 4.02 0.438470729 -2.584765138 0.005062788
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Supporting information S1: Study Coding Glossary 

STUDY CODE:      Assigned numerical ID for publication included 

NUMBER OF STUDIES:   Number of studies included in the meta-analysis 

PUBLICATION:      First author and year of publication, e.g. Gue et al., 2004 

Microbial SPECICES:      Generic and species name of treatment organism,  

       e.g. Pseudomonas putida 

PLANT SPECIES:      Generic and species name of plant studied,  

       e.g. Lycopersicon esculentum 

PLANT FAMILY:      Taxonomy of different plant species based on plant family  

LIFE CYCLE:       Growth variables, such as annual or perennial plants 

STUDY SITE:           The effect of BCAs different among study locations, such as field or green 

house conditions 

DURATION:      Experimental days/weeks/months. 

PREDICTOR VARIABLE: Measures were grouped into disease incidence, disease severity, 

shoot, root and total dry weight, shoot, root and total fresh weight, 

plant height, shoot and root length, crop yield 

UNIT:             Measures were reported in different units  

SAMPLE SIZE:          Number of replicates used for the experimental analysis 

Xc:             Control mean 

SDc:       Control standard deviation 

Xe:       Experimental mean 

SDe:       Experimental standard deviation 

R:       Response ratio  

(Treatment/Control i.e. with inoculation/without inoculation) 

lnR:             Log response ratio (Effect size calculations with Meta-win v2.1) 

Var(lnR):            Variance of log response ratio 



Supporting information S2: Publication bias 

We tested our datasets for publication bias by plotting the effect size effect size against the 

sample size (replicates) and variance (within-study variance; Egger et al., 1997). 

Fig S1. Scatterplots of effect size against (a) sample size (replicates) and (b) variance for BCAs 

inoculated plants. There were patterns suggesting the existence of a publication bias, as would be 

evident by funnel symmetry based on variance (Nagakawa and Santos, 2012). 



 

Supporting information S3: Details of Sensitivity analysis 

Sensitivity Analysis 

A sensitivity analysis was conducted to test for any disproportional impact on studies. However, 

we only applied this procedure on independent categorical variables significantly affecting BCAs 

inoculation (disease incidence, disease severity, fresh weight, dry weight, root length and crop 

yield dataset). The sensitivity analysis was done in MetaWin v2.1 by sequentially excluding one 

study at a time from the dataset. After excluding a study, a new random effects meta-analysis 

was performed and the effect size estimate and 95% BS CIs were compared with those of the 

complete dataset. Effect size estimates and 95% BS CIs for each level of the significant 

categorical independent variables were also investigated. 

If the BS CIs did not include the effect size estimate of the complete dataset, then this specific 

study had a disproportional impact. Consequently, the meta-analysis of the complete dataset had 

to be repeated without this specific study.   

 

Fig. S2. Sensitivity analysis of disease incidence on effect of BCAs inoculation. Effect size and 

95% BS CIs were presented for all (overall effect with no study excluded) and sequentially 

exclusion of one study. The values on the x-axes represented study ID of excluded study. No 

study with disproportional impact was detectable. 

 



 

Fig. S3. Sensitivity analysis of disease severity on effect of BCAs inoculation. Effect size and 

95% BS CIs were presented for all (overall effect with no study excluded) and sequentially 

exclusion of one study. The values on the x-axes represented study ID of excluded study. No 

study with disproportional impact was detectable. 

 

 

 

Fig. S4. Sensitivity analysis of fresh weight on effect of BCAs inoculation under salt stress. 

Effect size and 95% BS CIs were presented for all (overall effect with no study excluded) and 

sequentially exclusion of one study. The values on the x-axes represented study ID of excluded 

study. No study with disproportional impact was detectable. 

 



 

Fig. S5. Sensitivity analysis of dry weight on effect of BCAs inoculation under salt stress. Effect 

size and 95% BS CIs were presented for all (overall effect with no study excluded) and 

sequentially exclusion of one study. The values on the x-axes represented study ID of excluded 

study. No study with disproportional impact was detectable. 

 

Fig. S6. Sensitivity analysis of yield on effect of BCAs inoculation. Effect size and 95% BS CIs 

were presented for all (overall effect with no study excluded) and sequentially exclusion of one 

study. The values on the x-axes represented study ID of excluded study. No study with 

disproportional impact was detectable. 



 

Supporting Information S3: Random-effects categorical model analysis 

Fig S7. Effect of BCAs on plant growth promotion. Error bars are means ± 95 % BS CIs. 

Where the BS CIs do not overlap the horizontal dashed lines, the effect size for a parameter is 

significant at P < 0.05. All effect sizes differed significantly from zero (chi-square tests, *** P < 

0.001, ** P < 0.01, NS = P > 0.05). n = number of studies included in the meta-analysis 
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