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A plant growth promoting rhizobacterium, Bacillus vallismortis BSO7M, was formulated as a clay pellet
(CP) to evaluate its pepper growth promotion and induced resistance against various diseases under
field and storage conditions. Peppers were grown in 50-hole tray containing potting mixture with
CP in seedling raising stage, and then it was transplanted into a field. After transplanting, pepper
plants treated with CP in seedling raising stage increased shoot growth and reduced disease severity
caused by Phytophthora capsici in detached pepper leaves compared to untreated control. Moreover,
treatment with CP in seedling raising stage increased fruit weight per plant; after harvesting, pepper
fruits shown reduced diameter of lesions by Colletotrichum acutatum, and occurrance of soft rot in
storage condition. These results indicated that CP could affect plant growth and induced resistance in
Received September 19,2016 pepper plants under field condition, and maintenance of fruit during storage.
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I3 (Capsicum annuum)= WO A 7HE Eol 2B E= AT AESto] A EY A 9 T, B2 AE AR
EZAQ AFolrh hA Y A F= Y, S Fo| Iyt  FRZTHEA|FCl AEHS AEHLRE JA5= a3l
o, 155 8§ E%"—} Fo= BAAE, F554 5 oL dEA A AEdd 28 o, /14 EEstAY
o] At ol & 57| & gtrh(Sharma &, 2009; Stommel AT A, JAATHEIE Bl AEY & F+E ol
=, 1996). ]E'i‘} B WS I, F FUHE S A S, SALAHEY, AEd L E 2 AEIEESE
of ShelAbt A9 v &, A2A % W 55 AHESHAIRE, 2 H|5lof e 3 of] QS =1 (Glick, 2012), *8 Yol gt
9 A FAHE 48] F7F FA o o n| =S o] &% FoEde 2HSHAY A YA E FH|ste] A=
AEHA o Tt A7t Wol AL lthlee 5, 2008  AHUS ZYFOZN PAFET FAH O 51| 4
Sang 5,2008). 4] & A& 2 L H A E(plant growth-promot- & WY gt JA| a7+E 7H2 4= th(Haase}t Défago,
ing rhizobacteria)-2 EoF U] A& ZH o) A5l HA A &2 2005).

AE AFEXAN TS A2l A5t ¢1sto] vt Al

Research in Plant Disease o FEAL 2214 2 (Liu 5, 2016), EJol TF = A X
I wowoninerpdorg #2)(sang 5, 2008), A1 A o] AL E 8= 5] ¥ (ang 5,
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20060 AFgatg o, B o BabAQl A e 95 7t
2 (kaolin), Zr = F(alginate), & = (talc), F E(clay) 5 o] &
3lo] A A 3}5} o] (Fravel, 2005), o] A &0 A7+ §A| 511
2} 3+ % tHFravel, 2005; Fravel 5, 1998). Sabaratnam ¥} Traquair
(2002)2] & to]| w2 H Rhizoctonia®) &3t R AEH A &
HA = A A
A5t AAtE

}7} 91 &= Streptomyces sp.= talc powder2} A &
ﬂﬂ"ﬂg o 10-145F St A D=8

B Ao A o)1) A8 B 13 RSl ASE
ER ERE ER PR EREET IV I ILES & 0]
Q1= Bacillus vallismortis BSO7M (Park 5, 2013; Sang 5, 2015)=
AR Bshe] 1% GRAE S B3e T o] TR S
3 A B2} A& EEA BohstAn 3, 17 1
A2 Ao] 1% 53 F oo AR $A o FFL
] Wohgto 24 BSO7M AW 3he] B3 N &4-E AR
k.

o =
M =

g Hodd s3F =¥ A, 4=
LAt B. vallismortis BSO7M-2 tryptic soy broth (TSB; Difco
Inc., Heidelberg, Germany) 100 mlof| 4| 48A] 7t &<t 28°C, 160
romol| Al 2158 9F3t & 5,000 rpmol| A 1057 A &8 3}
o] 10 mM MgSO, £ 0 2 4 & 3 2ll(clay pellet, CP)-= # &5}
H ot Al @S 53334 A (UV-2501PC; Shimadzu, Kyo-
to, Japan) 2 OD,,=0.5 (10° cfu/ml) 2 93 & 10 cfu/ml9] &

T 2 3] 4 3}o] AFR-35}9 T BSO7M CP A & (A E 96%, BSO7TM
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4%)-2- NAPRO Biotec (Gongju, Korea) ol A TH= AJ A &2 AHE-
st 2R H A4S 93 AFE &= TKS2 (Floragard, Oldenburg,
Germany):vermiculite=9:1 (v/v)= AHE-8F AL, 13 S H =50
T SH EFo]o 1) A8, 2) benzothiadiazole (BTH, 0.1
mM): A E+BTH 3+, 3) cell suspension (CS): A E+BS07M Al
o+ AN (F]F % ==10' cfu/g of potting soil) T3, 4) CP: A}
E+BSO07M CP A B (2= 5 ==10' cfu/g of potting soil) ¢t
A 23t & 315F A} cv. ukY o}, Nongwoobio, Suwon, Korea)
£ 20164 24 23 wF3 it HF S H EFol= 3t
S2o| A Aujsta e, 2016 49 25¢ 325 Fsh
W A 2o FASHE T 242 A A3t E5 A
(completely randomized block design) 2 4582, &= ] Z} ]
= 2074 QAR AL Al E 7F A THA 2 45 am, o]
AL 110cm=E v A skl ow, 27 v d WA 517] 309
A o] 7}+&E & v (F-5 E 1]; Punong, Wanju, Korea) 2 A8
2 tiv] 718 A 2 g 3 Al 7|17 Foll= T E= 7 E 5
ZPXHE AHESEA] ottt B AE T 68 90U Al 24 1
F AAE YA EE R A 7R Dol & S4T A
CPE SR A ES £35S o 2o vlste] A o]
7Vt A thHFig. 1A). 115 AR o gt R = AP/ a1 3
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Fig. 1. Shoot length (A) and disease severity (B) by Phytophthora capsici in leaves of pepper plants. Pepper seeds were sown in 50-hole
tray containing potting soil mixed with CP (clay based formulation of BSO7M) or drench-treated with control (10 mM MgSO, solution),
BTH (0.1 mM), or CS (bacterial cell suspension) on February 23, 2016. The plants were transplanted into the beds on April 25, 2016. Mea-
surement of shoot length and artificial inoculation of P. capsici on detached leaf were performed at June 9, 2016. Disease severity was
evaluated two days after inoculation. Each letter on the bars indicates significant difference by least significant difference test at P<0.05.
The experiment was conducted with four replications of 20 plants each. BTH, benzothiadiazole; CS, cell suspension; CP, clay pellet.
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ARG EE °F 100%, 28°C) | A 48A] 7t 5t vl Fot 5,
Y REH 2 S Kwack 5 (2005)9] 8 of) w2t 53 718} STt €S
oF CP= df -0 Blste] I3 lofl A Aol ook Hukd
A& FaA7)= 217t LA ThFig. 18).

a5 7 7 aE H7Es7] e L A8 am ©]
AE 23](2016E 7¢¥ 149, 84 31Y) =&31o] ST 2
3t R} AR 5279 14Y)o| A L2 FF G 13 G
o] & FAE S Pl A 2R T}t F7bake A 9
Ao A A Aol= §lleH, BTH A 27 A <f 3L of
279 AT L F G B A= €S9 CPofl A ti =
TEG ST, F WA LA = S8k ﬁoz‘g

= QAT FAF 22 A2 7F ZFo] 7t YL Th(Table 1).
9] 3 AR L 18°C-23°Co|H, 30°C o] A= %l,——
237 EFSH AU 237 HEete 23 9 Aapgo] W
obd & &t (Kim 5, 2013), ¥ 4 7147 B A 8] 2 (http/
weatherrda.gokr) ol 93t Al Z242] 6-8Y F 117]0]
747} 25.0°C, 30.4°C, 31.8°C2 20159 F & 7] 7toll 242} 26.8°C,
285°C,29.0°CH ¢ Ao ]3] 7-8¢Y 11 7]-20] 30°C ] A}o]
B Qi) o]of 13} 87 (7Y 14Y) A Fof| L5 9] 75} 4
&, Ao FFS ol 22 27184 319) H7hA] o] of
RE 7HsAd o] ok 3t 20161 6-89 7427 o] 22} 585,
255.0,22.5 mm& 2015 132.5,94.0,47.0 mm A &l ] H] 3}

Table 1. Fruit production of pepper plants under field condition in
2016

First harvest’ Second harvest
Treat; Fruit Fresh Fruit Fresh
ment weight (g)/ weight(g)/ weight(g)/ weight(g)/

plant fruit plant fruit
Control 634.2+489a 11.0+05b 3763+629a 5.1+0.1a
BTH 486.2+40.6 b 10.3+0.7b 3774+834a 58+1.2a
CS 685.6+71.1a 129+06a 399.5+70.2a 5.7+0.3a
CP 675.2+56.1a 128+09a 365.2+47.2a 6.2+0.3a

Values are presented as meanztstandard deviations within a col-
umn followed by the same letter are not significantly different
when tested with least significant difference at P<0.05.

BTH, benzothiadiazole; CS, cell suspension; CP, clay pellet.

*Pepper seeds were sown in 50-hole tray containing potting soil
mixed with CP (clay based formulation of BSO7M) or drench-
treated with control (10 mM MgSO, solution), BTH (0.1 mM), or CS
(bacterial cell suspension) on February 23, 2016. The plants were
transplanted into the beds on April 25, 2016.

Fruit weight per plant and fresh weights (g) per fruit were deter-
mined from two harvests on July 14,2016 and August 31, 2016. At
the first harvest, only unripe (green) pepper fruits were collected
and at the second harvest, ripe (red) fruits were collected. The ex-
periment was conducted with four replications of 20 plants each.

SLAEO] A Ao o AT SEE §AAA SR AL
942 AR FANGl BB DY FAAAT

£ d F8% 4TS P& 5 AUch(Fravel, 2005). ¥, BTH
A4 12 Qold e AAWEUS W 4 BN
W o4 wa YA L3 2o Pojok 4ot 7
&A1 7]= Aol P E U THFig. 1, Table 1). o] &} AR 4
o] W oj| A] B 11 5] 9] © v(Stadnik} Buchenauer, 1999) ©] & 5+
A2 HAT ST S A E A B Aol o3 =2
ol Zasts A o 2 B ZHE th(Heil 5, 2000).

13 Qoo A BA W] hE oA BHHE A 9%
o, 313 A ¥ o (Colletotrichum acutatum, KACC40042)=

potato dextrose agar (PDA; Difco Inc)of| 28°Coll A 54 7t ulj <
%, 723 B (A4 5mmE #A 7HARE S #Y

%z7to g2 Zu|3le] 2 Yo g Alesgnt 12 duje =
oA 4 25T 4o FE2007)8t ARSI,
o] AY L= FAHF
F 100%, 28°C)°l| A 2471 B} <
FzzoA 8L B gt T Hutk Aol & A3 BTH
oF CPe} 7% dj =l B3t
CSo] B¢ A 7:h RS

o =
WA A A RN ST P S BAE
B0 B7HSHATh CsA el o8] A ol 7
AEE AT YA FAH O T 2T G Y9
o, 1% AulY BF FAHL Cs PR AP 2T
of ] 8} 24| ArhFig. 3). 15 Aol o) FE|F Fadol
A7 AYOo2yY HEFE o F28 4TL 5= A(0h
%,1999).0. 2 Bo} o] 8§ @4HE Cso} CPoi 9o 3 3 5

G Qoo RA7L Z71a A3 RSt o5 Heo] o3}

Aol £AL ¥R B G| FAH o] 1R P8
S0l ad 02 AR 4 v R 93 7%
N 2o A EHo| 3512 0 = Maksto] WAGY FEo} T
o] Q& 4 o= 117} Q1.0 B 2 (Droby 5, 2002; Jabaiji-
Hare <5, 1999) € vl 9] 3}8}H2] W3} f-T=of o5t W oA A4
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B 50 Fig. 2. Symptoms (A) and lesion diameter
(B) on fruits artificially inoculated with my-
celia of Colletotrichum acutatum. Tested
40 pepper fruits were randomly collected at
a first harvest, July 14, 2016. Each letter on
€ 30 4 the bars indicates significant difference by
£ b least significant difference test at P<0.05.
5 b The experiment was conducted with
$ 20+ b four replications of 10 fruits each. Pepper
- seeds were sown in 50-hole tray contain-
10 ing potting soil mixed with CP (clay based
formulation of BSO7M) or drench-treated
with control (10 mM MgSO, solution), BTH
0 : : (0.1 mM), or CS (bacterial cell suspension).
Control BTH CS CP BTH, benzothiadiazole; CS, cell suspen-
Treatment sion; CP, clay pellet.
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Fig. 3. Rhizopus fruit rot (A) and rotten pepper fruits (B) of pepper plants. Tested pepper fruits were randomly collected at first harvest,
July 14, 2016. Collected pepper fruits were packed into plastic bag (18x20 cm) and stored in 4°C for three weeks. Rhizopus fruit rot and
rotten fruit were naturally occurred. Each letter on the bars indicates significant difference by least significant difference test at P<0.05.
The experiments were conducted with four replications of 10 fruits each. Pepper seeds were sown in 50-hole tray containing potting soil
mixed with CP (clay based formulation of BS07M) or drench-treated with control (10 mM MgSO, solution), BTH (0.1 mM), or CS (bacterial
cell suspension). BTH, benzothiadiazole; CS, cell suspension; CP, clay pellet.
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