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Concentration— and Time—Dependent Effect of Disinfectant Treatment on Sorghum

Seeds
Kyeongmin Kim', Se-Hyun Choi', and Changsoo Kim"%'

ABSTRACT Sorghum (Sorghum bicolor L.) is an annual crop belonging to Poaceae, and is the fifth-largest crop after maize,
wheat, rice, and barley. This study was conducted to establish an efficient seed sterilization method to manage fungal or bacterial
infections of germinating sorghum seeds. Two varieties of sorghum seeds (BTx623 and SAP317) were treated with benomyl-
thiram and thiophanate-methyl triflumizole which are known to be effective disinfectants for sorghum seeds. For SAP317, the
highest germination rate was accomplished with 24-hour treatment of both chemicals at a 200x dilution rate. For BTx623, the
highest germination rate was observed after 24-hour treatment at a 200x/400x dilution rate for benomyl-thiram and control/200x
for thiophanate-methyl triflumizole. Consequently, the optimal treatment for the seed disinfection in sorghum seeds may be at the

dilution rate of 200x or 400x for 24 hours.
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Table 1. Germination rate with different treatment times.

Germicide Varieties Tregtment Germination p-value’
time rate
Control 89.17a”
6 h 38.33b
SAP317 0.004559
12 h 55.83b
24 h 94.10a
Beno®
Control 88.33a
6 h 36.67b
BTx623 3.04E-06
12 h Oc
24 h 95.83a
Control 87.50a
6 h 0b
SAP317 6.02E-09
12 h 5.00b
24 h 94.17a
Thio*
Control 95.00a
6 h 39.17bc
BTx623 0.001812
12 h 20.83¢
24 h 61.67b

*benomyl-thiram water dispersible powder
thiophanate-methyl triflumizole water dispersible powder
“Means in the columns with different letters are significantly
different at the 5% significance level by the Duncan’s multiple
range test

! p-value: p-values obtained by the Student’s z-test
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Table 2. Contamination rate with different treatment times.

Treatment Contamination

Germicide Varieties . p-value’
time rate
Control 97.50a"
6 h 3.33b
SAP317 5.23E-12
12 h 0.83b
24 h 0.83b
Beno*
Control 99.17a*
6 h 0b
BTx623 5.16E-14
12 h 0b
24 h 1.67b
Control 97.5a
6 h 3.33b
SAP317 5.23E-12
12 h 0.83b
) 24 h 0.83b
Thio”
Control 96.67a
6 h 10.83b
BTx623 8.41E-09
12 h Oc
24 h 1.67¢

*benomyl-thiram water dispersible powder
“thiophanate-methyl triflumizole water dispersible powder
“Means in the columns with different letters are significantly
different at the 5% significance level by the Duncan’s multiple
range test

' p-value: p-values obtained by the Student’s r-test
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Table 3. Germination rate according to treatment time, variety, and germicide.

Source Df* Sum Sq* Mean Sq” F value Pr (>F)
Time (A) 3 49240 16413.4 119.4831 <2.2E-16"""
Variety (B) 1 133 133.3 0.9706 0.3319175
Germicide (C) 1 1692 1692.2 12.3185 0.0013564"
A x B 3 2868 955.9 6.9586 0.0009804""
A x C 3 840 280.0 2.0385 0.1281775
B x C 1 1408 1408.3 10.2521 0.0030812™"
AxBxC 3 4622 1540.6 11.2152 3.453E-05""
Residuals 32 4396 137.4

*Degrees of freedom

YSum of squares

“Mean of squares

JSigniﬁcance codes: 0 <*>; 0.001 <; 0.01 <©
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Table 4. Contamination rate according to treatment time, variety, and germicide.

Source Df* Sum S¢* Mean Sq* F value Pr (>F)
Time (A) 3 81698 27232.8 2904.8237 <2E-16"""
Cultivar (B) 1 16 15.8 1.6806 0.20412
Agrochem (C) 1 3 3.3 0.3472 0.55983
A x B 3 11 3.6 0.3843 0.76504
A x C 3 105 34.9 3.7176 0.02118"
B x C 1 29 29.3 3.1250 0.08664
A x B x C 3 60 19.9 2.1250 0.11649
Residuals 32 300 9.4
*Degrees of freedom
YSum of squares
“Mean of squares
' Significance codes: 0 <*; 0.001 <*; 0.01 ™

Table 5. Germination rate with different treatment concentrations.

Table 6. Contamination rate with different treatment concentrations.

Germicide Varieties Treatmer.n Germination p-value’ Germicide Varieties Treatmer.lt Contamination p-value”’
concentration rate concentration rate
Control 93.33a” Control 100a”
100x 62.50b 100x 0.83b
SAP317 0.001104 SAP317 2.96E-15
200x 94.17a 200x 0b
400x 87.50a 400x 0b
Beno® Beno*
Control 87.50b” Control 94.17a”
100x 74.17¢ 100x 0.83¢
BTx623 1.34E-05 BTx623 4.15E-10
200x 95.83a 200x 0.83¢
400x 96.67a 400x 10.83b
Control 90.83a Control 91.67a
100x 8.33¢ 100x 0b
SAP317 0.000376 SAP317 9.48E-11
200x 83.33a 200x 2.50b
400x 32.50b ) 400x 1.67b
Thio” Thio”
Control 88.33a Control 100a
100x 37.50b 100x 1.67¢
BTx623 0.036539 BTx623 7.87E-10
200x 73.33ab 200x 1.67¢
400x 47.50b 400x 10.83b

*benomyl-thiram water dispersible powder
thiophanate-methy! triflumizole water dispersible powder
“Means in the columns with different letters are significantly
different at the 5% significance level by the Duncan’s multiple
range test

' p-value: p-values obtained by the Student’s r-test
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*benomyl-thiram water dispersible powder
“thiophanate-methyl triflumizole water dispersible powder
“Means in the columns with different letters are significantly
different at the 5% significance level by the Duncan’s multiple
range test

! p-value: p-values obtained by the Student’s r-test
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Table 7. Germination rate according to treatment concentration, variety, and germicide.

Source Df* Sum Sq” Mean Sq* F value Pr (>F)
Concentration (A) 3 15242.7 5080.9 32.4097 8.081E-10""""
Variety (B) 1 438.0 438.0 2.7940 0.10437
Germicide (C) 1 9918.8 9918.8 63.2691 4.444E-09""

A x B 3 1354.7 451.6 2.8804 0.05112

A xC 3 5242.7 1747.6 11.1473 3.624E-05""
B x C 1 422 42.2 0.2691 0.60750

A x B x C 3 323.4 107.8 0.6877 0.56620
Residuals 32 5016.7 156.8

*Degrees of freedom

YSum of squares

“Mean of squares

JSigniﬁcance codes: 0 <™; 0.001 <; 0.01 <©

Table 8. Contamination rate according to treatment concentration, variety, and germicide.

Source Df* Sum Sq” Mean Sq* F value Pr (>F)
Concentration (A) 3 79404 26467.8 4148.4286 <2.2E-16™"*
Variety (B) 1 110 109.5 17.1633 0.0002341"
Germicide (C) 1 1 1.2 0.1837 0.6711063
A xB 3 197 65.8 10.3061 6.681E-05""

A x C 3 14 4.6 0.7279 0.5429041

B x C 1 29 29.3 4.5918 0.0398304"
AxBxC 3 127 425 6.6599 0.0012739™
Residuals 32 32 204 6.4

*Degrees of freedom

YSum of squares

“Mean of squares

JSigniﬁcance codes: 0 <*>; 0.001 <; 0.01 <©
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