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Seed Coating for the Application of Biocontrol Agent
Bacillus subtilis YBL-7 against Phytopathogens

Jong-Won Chang and Sang-Dal Kim*
Department of Applied Microbiology, Yeungnam University, Kyungsan 712-748, Korea

Abstract — Agrochemicals for the plant-disease control are criticized severely for causing environ-
mental pollution and residual problems, and consequently microbial disease control agents are
expected to be safer and more economical for sustainable agriculture. Treatment of biological
control agents to seed requires the use of effective delivery systems that allow full expression
of the benefical qualities of the bioprotectant. For the activation and establishment of bioprotectant
around the plant seed which are able protect the seeds and seedlings from pathogen attack, the
optimal hquid coating formulation was obtained using 2% sodium carboxymethyl cellulose (binder),
20% sesame dregs (solid particulate material), and dried spore of Bacillus subtilis YBL-7 (bioprotec-
tants, 10 mg/g of seed). Suppressive of root rot was demonstrated in pot trials with coated kidney
bean (Phaseolus vulgaris L) seeds. Coated seeds with B. subtilis YBL-7 spore in F. solani-infested
soil reduced disease incidence by 85% to 90% after 30 days.
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Table 1. Effect of various binders on the emergence
of kidney bean seed
Binder* Bioprotectant” Emer- Relative
gence Ratio
(%e) (%)
None None 92 100.0
CMC™ YBL-7 spore 84 91.3
Gelatin YBL-7 spore 64 £9.6
PVA" YBL-7 spore 72 78.3
Starch YBL-7 spore 80 86.9

B. subtilis YBL-7 was grown in spore forming {5F)
broth at 30C for 60 hrs (1.0X10" cfu/m{).

“All treatments for seeds were coated a mixture of
an aqueous binder, respectively,

"The sporulated cells were dried at 50C for 2 hrs
in dry oven. All treatments except for the nontreated
seeds contained 10 mg dried spores of the bacterium
per gram of seeds (6 X1 cfu/g seed).

‘Emergence was calculated by counting the number
of emergencing seeds on wet gauze.

“Sodium carboxymethyl cellulose

"Polyvinyl alcohol (# 5,000)

Each value represents the mean of three times.
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Table 2. Effect of various solid particulates on the bio-
control efficacy of kidney bean on the F. solani infested
soil

Coating Max. Final

Emergence Stand
(%) (%)
None 18 12
Bentonite 28 16
Caorine 24 16
Volcanic ash 44 40
Geolite 32 32
Bituminous 68 52
Sesame dregs 85 72

B. subtilts YBL-7 was grown in SF broth at 30C for
60 hrs (1.0 10° cfu/mf). All treatments except for the
none were contained 10 mg dried spores of the bacte-
rium per gram of seed (6X 10" cfu/g seed), 2% CMCL,
and 20% solid particulate materials, respectively. Seeds
were sown 1n F. solant infested soil. Seedling emerge-
nce was recorded after 5 days (Max. emergence, %)
and after 30 days (final stand, %) Each value represe-
nts the mean of three times.

Table 3. Effect of various binders and sesame dregs

on the efficacy of kidney bean seed in the F. solani
infested soil
Binder® Sohd Max. Final
Particulate  Emergence  Stand
Material” (%) (%)
Non-treated None 18 12
CMC™ Sesame 82 70
dregs
Gelatin " 60 58
PVAY " 68 H2
Starch " 86 64

B. subtilis YBL-7 was grown in SF broth at 30C for
60 hrs (1.0 X 10" cfu/mi). All treatments were contained
10 mg dried spores of the bacterium per gram of seed
(6X10° cfu/g seed). Seeds were sown in F. solant infe-
sted soil. Seedling emergence was recorded after o
days (Max. emergence, %) and after 30 days (final
stand, ).

“All treatments were coated a mixture of an aqueous
various binder (29%), respectively.

"Sesame dregs were throughly mixed with the aqueous
binder solution in the 209% (w/v} to form the coating
suspension.

"Sodium carboxymethyl cellulose

2 Polyvinyl alcohol (# 5,000)

Each value represents the mean of three times.
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Fig. 1. The effect of sesame dregs and bioprotectant
on the F. solani infection of kidney bean seeds during
seedling emergence.

® - ®: Non-treated seed

WV —V: Bioprotectant (B. subtilis YBL-7 dried spore,
10 mg/g seed) with 2% CMC solution

V¥ - W¥: 20% sesame dregs powder and bioprotectant
(10 mg/g seed) with 2% CMC solution
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Fig. 2. The effect of B. subtilis YBL-7 spore coated
to kidney bean seeds on maximum seedling emergence
and final stands.

Coated kidney bean seeds were sown in a F. solani
infested soil. Relative maximum emergence (%) and
relative final stands (%) were calculated by non-infes-
ted soil.

(0= Relative maximum emergence

® @ Relative final stand
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Table 4. Effect of the humid preincubation of coated

seeds on the emergence of kidney bean in the F. solani

infested soil

Treatment Max. Final
Emergence Stand
(9%) (%)
Non-coating 18 12
Non-preincubation® 76 54
Preincubation” 80 78

B. subtilis YBL-7 was grown in SF broth at 30C for
60 hrs (1.0 X10° cfu/m/). Seeds were sown in F. solani
infested soil. Seedling emergence was recorded after
o days {Max. emergence, %) and after 30 days (final
stand, %).

“"The coating formulation contained a mixture of 2%
CMC as an aqueous binder, 20% sesame dregs as a
solid particulate material, and 10 mg drnied spores of
B. subtilis YBL-7 (6 X 10" cfu/g seed) as a bioprotectant.
" Coated seeds were placed humidity chamber (relative
humidity: 99%). The seeds were maintained under this
condition for a period of 4 days at 30C in the dark.
Each value represents the mean of three times.
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Fig. 3. In vive pot assay of seed coating with B. subtilis
YBL.-7 against kidney bean (Phaseolus vulgaris 1..) wilt
caused by F. solani..

All of seeds were sown in a F. solan: infested soil.
A; Healthy plant from coated seed

B: Infected plant from non-treated seed
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