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Effects of Chemical Seed Treatment on Seedborne Incidence
of Soybean Bacterial Pustule
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ABSTRACT

Ten fungicides, eight antibiotics and one adjuvant were tested on seedborne incidence of
Xanthomoras campestris py. glycines causing bacterial pustule of soybean both under laboratory
and field conditions. Seven chemical compounds, namely Aureomycin, Dumocycline, Agrimycin-
100, Terramycin, Tersan 75, Thane M-45 and Cupravit at 1000, 750, 500 and 250 ppm were effective
against the pathogen in laboratory. In field trial, seed treatment using the 7 chemicals including
fungicides at 2,000 and 1,000 ppm and antibiotics at 1,000 and 500 ppm was done on hacterial pustule
infected soybean cultivars SJ2, SJ4 and SJ5. The results revealed that seeds treated with fungicides
had higher germination percentage, number of plants per area and yield average than those treated
with antibiotics and control. However, there were no significant differences in 100-seed weight
and percentage of infected leaf area among them.
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cycloheximide [(chemical name : 3(2-(3, 5-dime-
thyl-2-oxocyclolexyl)-2-hydroxyethyl)-glutari-
mide 2.1%, trade name : Actidion| , fentin acetatg
(triphynyltin acetate 60%; Brestan 60), dicloran
(2, 6-Dicloro-4-nitroaniline 75%; Botran 75W.),
benomyl (methyl 2-benzimidazole carbamate
75%; Benlate 75 C), carboxin (5, 6 dihydro-2-
mythyl-1, 4-oxanthien-3-carboxanilide 75%;
Vitavax), thiram (tetramethylthiuram disulfide
75%; Tersan 75), mancozeb (manganese 16%,
zince 2%, ethylenebisdithiocarbamate ion, man-
ganese ethylenebisdithio carbamate plus zince
ion 62%; Thane M45), captan |(N<(triohloromethyl-
thio)-4-cyclohexene-1, 2-dicarboximide 50%;
Captan 50 WP| , conner oxychloride |3 Cu (OH 2),
Cu Cl2 oxychloride 86-88%; Cupravit 30
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Forte|, cuprous oxide (Cu_0 85%; Copperoxy),
chlorofetracycline Hcl (Aureomycin), tetracycline
Hcl (Dumocycline), oxytetracycline (Terramycin),
oxytetracycline 1.5% + Streptomycin 18.8%
(Agrimycin 100), kasugamycin (2%, Kasumin),
kasugamycin 2% + phosdiphen 25% (Ka-
sumiron WP), Kasugamycin 2% + copper 45%
(Kasuran WP, phenzain-S-oxide (10%;) uasa 159y Ty
(adjuvant; Shellestral)
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Table 1 Average diameter (mm.) of clear zone
of 19 chemicals at 1,000 ppm inhibiting
X. campestris pv. glycines in 48 hrs.

Chemicals Average diameter of the clear zone

(1,000 ppm ) (mm.)
Aureomycin 40.42 a
Dumocycline 37.83 b
Tersan 75 33.84 ¢
Terramycin 32,67 d
Agrimycin-100 32.34 ¢
Cupravit (forte) 19.08 f
Thane M-45 15.08 g
Copperoxy 9.67 h
Kaauran WP. 7.67 i
Phonazin 7.25
Captan 50 WP. 6.83 k
Brestan 60 6.67 k
Kasumin 6.00 12
Kasumiron WP. 6.00 12
Botran 75 W 6.00 1°
Benlate 75 C 6.00 12
Vitavax 6.00 12
Actidion TCF 6.00 1°
Shell lestal 6.00 1°
(Tomrol3 6.00 12

! Any pairs of figure in the column with alphabet means no
statistically different at .01 level of significance by DMRT/
CV = 5.13%

No clear zone due to haring the same size as the diameter
of paper

"~ Distilled water
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Table 2 Average diameter of the clear zone areas within 5 days resulted from 7 chemicals at different
concentrations which effected to X. campestris pv. glycines on M-NSCA

clear zone diameter (mm.)

Chemicals Days after treatment
1 2 3 4 5
Aureomycin 1,000 ppm 39.67 39.08 38.00 36.67 34.83
Aureomycin 750 ppm 37.42 36.58 35.58 34.00 32.92
Aureomycin 500 ppm 34.00 33.67 32.67 31.83 30.75
Aureomycin 250 ppm 31.59 30.92 27.58 28.00 26.09
Dumocycline 1,000 ppm 37.08 36.42 34.75 33.58 31.92
Dumocycline 750 ppm 35.75 35.42 34.17 32.33 30.83
Dumocycline 500 ppm 32.58 32.17 30.75 29.08 27.34
Dumocycline 250 ppm 29.34 28.67 27.25 25.58 23.75
Terramycin 1,000 ppm 31.83 31.50 30.59 29.34 27.63
Terramycin 750 ppm 28.58 27.75 26.58 25.42 23.84
Terramycin 500 ppm 27.92 27.25 25.33 23.75 22.67
Terramycin 250 ppm 24.00 23.59 22.25 20.50 18‘,00
Agrimycin-100 1,000 ppm 32.00 31.59 30.92 29.75 28.58
Agrimycin-100 750 ppm 31.00 30.50 28.83 27.25 24.75
Agrimycin-100 500 ppm 30.00 29.58 27.50 25.17 23.75
Agrimycin-100 250 ppm 29.42 29.25 28.42 27.58 26.08
Tersan 75 1,000 ppm 33.50 30.08 24.84 20.25 16.17
Tersan 75 750 ppm 31.50 28.84 24.67 20.09 14.33
Tersan 75 500 ppm 27.17 22.25 16.50 11.33 7.09
Tersan 250 ppm 18.17 12.67 7.92 6.00 6.00
Thane M-45 1,000 ppm 14.92 11.33 8.50 6.33 6.00
Thane M-45 750 ppm 14.75 10.50 7.59 6.00 6.00
Thane 500 ppm 11.59 8.83 6.33 6.00 6.00
Thane 250 ppm 8.33 6.58 6.00 6.00 6.00
Cupravit 1,000 ppm 18.58 9.92 7.42 6.17 6.00
Cupravit 750 ppm 11.08 9.34 7.25 6.00 6.00
Cupravit 500 ppm 8.75 7.17 6.00 6.00 6.00
Cupravit 250 ppm 8.42 7.08 6.00 6.00 6.00

Control 6.00 6.00 6.00 6.00 6.00




¢ a P |
UNHAIMAAS (INe.) U 23 avun 2 155

Table 3 Average of clear zone diameter resulted from chemicals, concentration and period of time
which effected to X. campestris pv. giycines.

Ave. of clear zone diameter

Chemicals' (mm.)
Concentration' Time (day)l
Aurcomycin = 33.69 a 1,000 ppm = 25.31 a 1 = 25.68 a
Dumocycline = 31.44 b 750 ppm = 23.53 b 2 = 23.88 b
Agrimycin-100 =‘28‘60 ¢ 500 ppm = 21.00 ¢ 3 = 21.86 ¢
Terramycin = 25.92 d 250 ppm = 18.49d 4 = 20.21 d
Tersan 75 = 18.97 ¢ 5 = 18.76 ¢

Thane M-45 = 8.18 f
Cupravit = 7.76 g

Means in each column followed by the same letters are not significantly different (P = 0.05) according to DMRT.

l C.V. = 439%

Table 4 Percentage of seed germination of 3 soybean varieties testing with between paper method
during Jan. - Apr. 1984.

Seed germination (%)

Chemicals

sy 2! s34 sJ5°
Aureomycin 500 ppm 71.50 bede 83.50 bede 80.50 bed
Aureomycin 1,000 ppm 66.00 de 81.00 cdef 78.50 bed
Dumocycline 500 ppm 78.00 abed 78.50 def 81.50 bed
Dumocycline 1,000 ppm 63.00 e 75.00 ef 75.00 d
[erramycin - 500 ppm 81.00 abce 88.50 abced 76.00 cd
T'erramycin 1,000 ppm 75.00 abcede 78.50 def 59.50 ¢
Agrimycin 500 ppm 83.00 ab 78.00 def 84.00 abcd
Agrimycin 1,000 ppm 68.50 cde 78.00 def 79.00 bed
Tersan 75 1,000 ppm 83.50 ab 94.50 a 89.00 ab
Tersan 75 2,000 ppm 85.50 a 85.00 abcde 84.50 abcd
Thane M-45 1,000 ppm 87.00 a 80.00 cdef 93.50 a
T'hane M-45 2,000 ppm 82.50 ab 89.50 abc 81.50 bed
Cupravit 1,000 ppm 85.50 a 92.00 ab 86.50 abc
Cupravit 2,000 ppm 81.50 abe¢ 71.00 f 81.50 bed
Control 1* 75.50 abede 77.50 ef 85.00 abed
Control 2 75.00 abede 82.50 bede 85.50 abed

Means in cach column followed by the same letters are not significantly different (P = 0.05) according to DMRT.
i C.V. = 10.27%

TNV = 7.99%

TV = 8.05%

Treated with adjuvant at 1,000 ppm

Treated with sterilized distilled water

BT =N
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Table 5 Percentage of seed germination of 3 soybean varieties testing with between paper method

during Aug. - Nov. 1984.

Seed germination (%)

Chemicals

sy 2! sy 4 s35°
Aureomycin 500 ppm 74.00 bede 84.50 abcde 81.50 be
Aureomycin 1,000 ppm 68.00 de 82.00 cde 79.50 be
Dumocycline 500 ppm 81.50 abc 80.00 de 82.50 be
Dumocycline 1,000 ppm 66.00 e 76.00 de 77.00 ¢
Terramycin 500 ppm 85.00 ab 90.50 abc 77.50 be
Terramycin 1,000 ppm 78.00 abcde 79.50 de 61.50 d
Agrimycin-100 500 ppm 85.50 ab 79.00 de 85.50 abc
Agrimycin-100 1,000 ppm 72.00 cde 79.00 de 78.00 bc
Tersan 75 1,000 ppm 86.00 ab 93.00 ab 88.00 abce
Tersan 75 2,000 ppm 87.50 a 83.00 bede 83.50 be
Thrane M-45 1,000 ppm 89.50 a 80.50 cde 94.50 a
Thrane M-45 2,000 ppm 84.00 abc 91.00 abc 82.00 be
Cupravit 1,000 ppm 87.50 a 94.00 a 88.50 ab
Cupravit 2,000 ppm 85.00 ab 73.50 e 82.50 bc
Control 1* 79.00 abed 81.00 cde 88.00 abe
Control 2° 79.00 abed 86.00 abcd 88.00 abc

Means in each column followed by the same letters are not significantly different (P = 0.05) according to DMRT.

, CV. =961%
: C.V. = 7.90%
" C.V. = 8.01%
: Treated with adjuvant at 1,000 ppm

Treated with sterilized distilled water
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Table 6 Number of plant growth per hectare of 3 soybean varieties after making chemical seed
treatment during rainy season (Aug. - Nov. 1984).

No. of plants/hectare

Chemicals
sJ 2! sy 4 sJ s’

Aureomycin 500 ppm 108,333 def 174,167 b 87,500 gh
Aureomycin 1,000 ppm 99,166 efg 151,667 ¢ 82,500 gh
Dumocycline 500 ppm 85,000 gh 129,167 e 127,500 def
Dumocycline 1,000 ppm 69,166 h 78,333 f 62,500 h

Terramycin 500 ppm 110,000 def 131,667 de 134,167 cde
Terramycin 1,000 ppm 74,166 h 84,166 f 97,500 fg

Agrimycin-100 500 ppm 127,500 od, 175,000 b 167,500 ab
Agrimycin-100 1,000 ppm 84,166 gh 155,000 ¢ 175,000 ab
Tersan 75 1,000 ppm 160,833 b 203,333 a 163,333 be
Tersan 75 2,000 ppm 185,833 a 209,167 a 166,667 ab
Thane M-45 1,000 ppm 142,500 bc 152,500 ¢ 151,667 bed
Thane M-45 2,000 ppm 160,833 b 175,833 b 145,000 bed
Cupravit 1,000 ppm 119,167 de 157,500 ¢ 195,000 a

Cupravit 2,000 ppm 117,500 de 152,500 ¢ 150,833 bed
Control 1* 106,667 def 122,500 e 124,167 def
Control 2° 95,833 fg 145,833 cd 110,000 efg

Means in each column followed by the same letters are not sigaificantly different (P = 0.05) according to DMRT.

CV. = 9.92%
CV. = 581%
C.V. = 12.54%
Treated with adjuvant at 1,000 ppm

b . - ..
" Treated with sterilized distilled water
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Table 7 Number of plant growth per hectare of 3 soybean varieties after making chemical seed
treatment during dry season (Jan. - Apr. 1985).

No. of plants/hectare

Chemicals
sy 2! I 4 Sy 5’

Aureomycin 500 ppm 111,667 bede 178,333 abc 94,166 efg
Aureomycin 1,000 ppm 100,833 de 158,333 be 88,333 fg
Dumocycline 500 ppm 86,666 de 130,833 cde 134,167 bedef
Dumocycline 1,000 ppm 71,666 ¢ 78,333 ¢ 62,500 g
Terramycin 500 ppm 112,500 bcde 144,167 cd 135,833 bedef
Terramycin 1,000 ppm 75,833 ¢ 93,333 de 103,333 defg
Agrimycin-100 500 ppm 128,333 bede 184,167 abc 170,000 ab
Agrimycin-100 1,000 ppm 85,833 de 162,500 abc 180,833 ab
Tersan 75 1,000 ppm 160,000 abc 213,333 ab 168,333 abc
Tersan 75 2,000 ppm 186,667 a 223,333, a 174,167 ab
Thane M-45 1,000 ppm 143,333 abed 161,667 abc 161,667 abc
Thane M-45 2,000 ppm 162,500 ab 178,333 abc 149,167 abcde
Cupravit 1,000 ppm 120,833 bcede 160,833 abc 200,000 a
Cupravit 2,000 ppm 125,833 bede 155,000 bc 156,667 abcd
Control 14 115,833 bede 129,167 cde 130,833 bcdef
Control 25 104,167 cde 155,833 bc 112,500 cdefg

Means in each column followed by the same letters are not significantly different (P = 0.05) according to DMRT.

! C.V.

, = 25.26%
3’ C.V. = 21.18%
s C.V. = 21.40%

s Treated with adjuvant at 1,000 ppm
Treated with sterilized distilled water
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Table 8 Infected leaf area (percents) of 3 soybean varieties after growing from chemical treated seeds

during the rainy season.

Ave. percent of infected leaf area (%)

Chemicals

sy 2! sy 4 sy s°
Aureomycin 500 ppm 3.97 ab 4.63 4.63 cd
Aureomycin 1,000 ppm 4.53 ab 5.77 5.17 bed
Dumocycline 500 ppm 4.07 ab 4.50 6.57 abed
Dumocycline 1,000 ppm 4.73 ab 8.13 8.73 ab
Terramycin =~ 500 ppm 4.87 ab 4.73 6.33 abcd
Terramycin 1,000 ppm 4.93 ab 6.83 6.30 abced
Agrimycin-100 500 ppm 333 b 5.57 4.10d
Agrimycin-100 1,000 ppm 3.90 ab 4.33 6.90 abcd
Tersan 75 1,000 ppm 5.53 ab 6.80 8.20 abce
Tersan 75 1,000 ppm 7.43 a 6.13 9.20 a
Thane M-45 1,000 ppm 5.40 ab 6.07 9.00 a
Thane M-45 2,000 ppm 4.50 ab 7.10 6.23 abed
Cupravit 1,000 ppm 6.43 ab 5.10 5.93 abed
Cupravit 2,000 ppm 5.87 ab 6.07 6.23 abced
Control 1° 6.93 ab 5.50 6.50 abed
Control 2° 6.87 ab 9.50 9.47 a

Means in each column followed by the same letiers are not significantly different (P = 0.05) according to DMRT.

C.V. 39.19%
C.V. 42.53%
C.V. = 26.69%
Treated with adjuvant at 1,000 ppm
Treated with sterilized distilled water
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Table 9 Infected leaf area (percents) of 3 soybean varieties after growing from chemical treated

seeds during dry season.

Ave. percent of infected leaf area (%)

Chemicals

syt 814 s35°
Aureomycin 500 ppm 023 ¢ 0.07 0.20 be
Aureomycin 1,000 ppm 0.17 ¢ 0.27 0.20 bc
Dumocycline 500 ppm 0.13 ¢ 0.10 0.20 bc
Dumocycline 1,000 ppm 0.27 ¢ 0.07 0.10 ¢
Terramycin 500 ppm 0.27 ¢ 0.30 0.03 ¢
Terramycin 1,000 ppm 030 ¢ 0.53 0.30 be
Agrimycin-100 500 ppm 0.27 ¢ 0.27 0.20 be
Agrimycin-100 1,000 ppm 0.23 ¢ 0.13 0.27 be
Tersan 75 1,000 ppm 0.27 ¢ 0.20 0.33 be
Tersan 75 2,000 ppm 0.20 ¢ 0.17 0.17 be
Thane M-45 1,000 ppm 0.13 ¢ 0.33 0.07 ¢
Thane M-45 2,000 ppm 0.50 ¢ 0.43 0.10 ¢
Cupravit 1,000 ppm 0.67 ¢ 0.27 0.10 ¢
Cupravit 2,000 ppm 0.57 ¢ 0.20 0.13 be
Control 1* 173 b 0.60 0.50 ab
Control 2° 237 a 0.70 0.73 a

Means in each column followed by the same letters are not significantly different (P = 0.05) according to DMRT.

C.V. 55.22%
C.V. 91.99%
C.V. = 88.39%
Treated with adjuvant at 1,000 ppm

L T S R S

Treated with sterilized distilled water
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Table 10 Average of 100 seed weight of 3 soybean varieties after growing from chemical treated

seeds during the rainy season.

Weight of 100 seeds(g)

Chemicals

sy 2! SJ & sy s’
Aureomycin 500 ppm 13.8 14.0 14.7
Aureomycin 1,000 ppm 14.0 14.2 14.9
Dumocycline 500 ppm 13.7 14.1 14.9
Dumocycline 1,000 ppm 14.1 13.6 14.8
Terramycin 500 ppm 13.5 13.8 15.2
Terramycin 1,000 ppm 13.7 14.1 14.7
Agrimycin-100 500 ppm 14.1 13.8 15.1
Agrimycin-100 1,000 ppm 13.5 14.3 15.2
Tersan-75 1,000 ppm 14.6 14.2 15.4
Tersan-75 2,000 ppm 14.5 13.9 15.4
Thane M-45 1,000 ppm 14.2 14.5 15.1
Thane M-45 2,000 ppm 14.4 14.1 15.1
Cupravit 1,000 ppm 14.2 13.9 15.0
Cupravit 2,000 ppm 13.8 14.1 15.1
Control 1* 13.6 13.1 13.9
Control 2° 13.2 13.7 13.9

Means in each column followed by the same letters are not significantly different (P = 0.05 ) according to DMRT.

: C.V. = 4.75%
3 C.V. = 4.55%
T C.V. = 4.09%
: Treated with adjuvant at 1,000 ppm

Treated with sterilized distilled water
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Table 11 Average of 100 seed weight of 3 soybean varieties after growing from chemical treated
seeds during the dry season.

Weight of 100 seeds(g)

Chemicals
sJ 2! sy 4 sy s’
Aureomycin 500 ppm 15.3 15.2 17.1
Aureomycin 1,000 ppm 14.0 15.9 16.0
Dumocycline 500 ppm 14.5 14.9 17.0
Dumocycline 1,000 ppm 13.9 14.4 15.5
ferramycin - 500 ppm 13.6 14.7 17.1
Terramycin 1,000 ppm 13.8 15.2 16.8
Agrimycin-100 500 ppm 14.8 16.5 16.3
Agrimycin 1,000 ppm 14.4 16.0 17.1
Tersan 75 1,000 ppm 14.7 15.2 16.9
‘Tersan 75 2,000 ppm 14.5 15.2 17.6
Thane M-45 1,000 ppm 13.6 16.2 17.1
Thane M-45 2,000 ppm 12.5 15.8 16.5
Cupravit 1,000 ppm 14.6 16.9 15.8
Cupravit 2,000 ppm 14.4 15.8 16.1
Control 1 13.7 13.9 16.9
Control 2° 14.0 13.9 16.2

Means in each column followed by the same letters are not significantly different ( P = 0.05 ) according to DMRT.

i C.V. = 10.86%
; C.V. = 7.70%
4 C.V. = 7.43%
5

Treated with adjuvant at 1,000 ppm

Treated with sterilized distilled water
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Table 12 Averzze yield of 3 soybean varieties after growing from chemical treated seeds during the
rainy season.

Yield (kg/hectare)

Chemicals

sy 2' sy 4 sJ s’
Aureomycin 500 ppm 1,670 abc 1,708 ab 1,349 bede
Aureomycin 1,000 ppm 1,427 abcde 1,559 abc 1,166 e
Dumocycline 500 ppm 1,152 cde 1,364 abcde 1,268 cde
Dumocycline 1,000 ppm 1,081 de 1,028 e 1,212 de
Terramycin 500 ppm 1,230 bcde 1,322 acd 1,458 abcde
Terramycin 1,000 ppm 976 ¢ 1,115 de 1,255 acd
Agrimycin-100 500 ppm 1,412 abcde 1,507 abc 1,497 abcde
Agrimycin-100 1,000 ppm 1,652 abc 1,572 abc 1,715 ab
Tersan-75 1,000 ppm 1,883 a 1,693 abc 1,615 abc
Tersan-75 2,000 ppm 1,602 abced 1,548 abc 1,681 ab
Thane M-45 1,000 ppm 1,567 abed 1,525 abc 1,788 a
Thane M-45 2,000 ppm 1,776 ab 1,656 abc 1,558 abcd
Cupravit 1,000 ppm 1,392 abcde 1,417 abcd 1,607 abc
Cupravit 2,000 ppm 1,752 ab 1,742 a 1,758 a
Control 14 1,458 abcde 1,466 abced 1,568 abcd
Control 2° 1,350 abede 1,348 bede 1,481 abcde

Means in each column followed by the same letters are not significantly different (P = 0.05) according to DMRT.

! C.V.

5 = 19.53%
3 C.V. = 13.11%
4 C.V. = 12.81%

Treated with adjuvant at 1,000 ppm
Treated with sterilized distilled water

wn
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