


Table 1 Meta-analysis of the fungicidal activity of spraying benzothiazole solution and smoking TPN agent for the conidia of P. fuligena on the agricultural materials
Kirino and Kawaguchi   1
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Table 2 An outline of the commercial greenhouses investigated for the effect of disinfecting agricultural materials against tomato black leaf mold (BLM)
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Table 3 Effect of disinfection by spraying and smoking of agricultural materials on disease development and plant survival in the commercial greenhouses
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Table 4 Parameter estimates for the best-fit linear mixed model (GLMM) for factors related to the incidence of tomato black leaf mold (BLM) in four experiments
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Table 5 Meta-analysis of the effect of disinfecting agricultural materials on the disease incidence of leaves by spraying benzothiazole solution and smoking with TPN agent
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No. of

investigated

leaves

No. of

diseased

leaves

c

The date of

investigated

1 2014 a

Spraying

a 500 313 8-Oct. 30-Apr. 7-May 4

6.0 × 45.0 250

b Spraying 500 308 8-Oct. 30-Apr. 7-May 4

6.0 × 45.0 300

c

Smoking

b 500 352 8-Oct. 19-May. 7-May 4

6.0 × 45.0 300

d Non-disinfection 500 491 8-Oct. - 7-May 4

6.0 × 45.0 300

e Non-disinfection 500 476 8-Oct. - 7-May 4

6.0 × 45.0 300

f Non-disinfection 500 440 8-Oct. - 7-May 4

6.0 × 45.0 300

2 2014 g Spraying 500 38 8-Oct. 30-Apr. 24-May 2

6.0 × 35.0 347

h Spraying 500 35 8-Oct. 30-Apr. 24-May 2

6.0 × 35.0 347

i Smoking 500 38 8-Oct. 19-May. 24-May 2

6.0 × 35.0 347

j Non-disinfection 500 52 8-Oct. - 24-May 2

6.0 × 35.0 347

3 2015 k Smoking 100 86 7-Sep. 15-May 19-May 4

6.0 × 35.0 347

l Non-disinfection 100 100 7-Sep. - 19-May 4

6.0 × 35.0 347

4 2021 m Smoking 100 78 14-Sep. 21-May 6-May 2

6.0 × 42.0 456

n Non-disinfection 105 100 14-Sep. - 6-May 2

6.0 × 42.0 456

a

 Benthiazole solution (600ppm) was sprayed all surface of the equipment at 400ml per m

2

 with the engine sprayer.

b

 TPN smoking agent (0.2g per m

3

) was smoked  at the center of the greenhouse of 160 cm high above ground level.

c

 The number of diseased leaves on the date  of  investigated.

d

 The number of times of BLM control during tomato cultivation period.

Dimension

 (m×m)

No. of

total

plants

No. of

times of

BLM

control

d

The date

of

treatment

Events of leaves

Nishikayabe,

Maniwa Citiy

Tetta, Niimi

Citiy

Nishikayabe,

Maniwa Citiy

The date

of

planted

Experiment Location Greenhouse Treatment

Nishikayabe,

Maniwa Citiy

Year
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Spraying 1 11.8 0.2 <0.001 64 51 96.0 64.0 <0.001

2 0.4 0 0.012 47 34 70.0 59.0 <0.001

Smoking 1 16.4 1.6 <0.001 64 51 90.5 64.0 <0.001

2

NT

f

NT NT 47 34 70.0 59.0 <0.001

a

 Percentage of germinated conidia collected by putting different pieces of cellophane tape on 12 different surface of materials.

b

 

p

 value by Chi-square test among before and after disinfection.

c

 Date between planting and the first outbreak in the greenhouse.

d

 According to Kaplan-Meier survival analysis. Shorter survival indicates quicker disease development.

e

 According to the log-rank test. The 

p

 value was caluculated for comparison of each 'Non-disinfection'.

f

 

NT not tested.

p

 value

e

Before

disinfection

After

disinfection

p

 value

b

Disinfection

Non-

disinfection

Disinfection

Non-

disinfection

Treatment Experiment

conidial germination ratio(%)

a

Period for the first

outbreak(days)

c

Mean of survival(days)

d
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Objective variable Explanatory variable

Parameter

estimate

Standard

error

z 

value

p

 value

Disease incidence

y

-Intercept

a

-2.243 1.266 -1.772 0.076

spraying -0.406 0.074 -5.522

3.7×10

-5

smoking -0.272 0.066 -4.141

9.6×10

-12

No. of times of BLM control 0.560 0.400 1.399 0.162

a

 Standard error of each experiment, which was defined as the y-intercept of random effects, was 0.273.
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I

2

τ

2

p

 value

Spraying

2

a

Non-disinfection 0.66 0.63-0.70 0% 0.000 0.74

Smoking

4

b

Non-disinfection 0.80 0.74-0.87 63% 0.040 0.04

a Experiments in 2014. 

b Experiments in 2014, 2015 and 2021. 

Treatment

No. of

experiments

Refference

Combined

relative risk

95%

Cofidence interval

Heterogeneity
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I

2

τ

2

p

 value

Spraying

4

a

Water treatment 0.20 0.14-0.27 48% 0.045 0.12

Smoking

4

b

Non-treated 0.06 0.04-0.08 40% 0.040 0.17

a Experiments from 2013 to 2014. In 2013, slide glass was used as a material, and in 2014, polyethylene film was used.

b Experiments in 2014. As materials, two eaperiments used greenhouse film, and two experiments used supporting rope.

Treatment

No. of

experiments

Refference

Combined

relative risk

95%

Cofidence interval

Heterogeneity


