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ABSTRACT

The purpose of this study is to verify the growth promoting effect of useful microorganisms,
As the regulations on abuse of organic synthetic pesticides and chemical fertilizers are
strengthened and consumers' perception of environmentally friendly agricultural products
is improved, the use of useful microorganisms is increasing as one of the substitutes for
their role, Agricultural microorganisms have the effect of promoting the growth of crops
and improving the rhizosphere environment and are resistant to plant diseases and
environmental stress, In agriculture, it is used in various fields such as microbial
fertilizer and soil improvement agent, and it is advantageous that the toxicity is low
and the efficacy of the effect is constant, Bacillus vallismortis (BSOTM) increased the
yields of lettuce, cabbage and red pepper. Kluycera sp. CL—2 increased the sugar content
of the watermelon and increased the effective phosphate content of the soil, while Bacillus
subtilis S37—2 increased the free sugar content when treated with tomato, When foliar
application of Bacillus amyloliquefaciens CC178 was applied at the early stage of powdery
mildew, the control was 57 1% at 3 times and 66.7% at 5 times spraying. Although the
microbiological culture facility is installed at the agricultural technology center of the
municipality and it is distributed to the farm households, there is a problem that the
quality and efficacy management method at the time of supply is ingufficient and it is
difficult to secure and manage seed bacterium, In addition, there is a lack of objective
verification data and detailed manuals for each use and crops, Therefore, it is necessary
to develop a method of using useful microorganisms and to establish a universal usage

method that can be easily utilized at farmhouses,
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1. g4=8

il

&=L ek Aol Skl whek A M= 1587) wYVIsAlE F 12371 7|3Ho]
=S wjeFske] Erbell HEskal UTHRDA report, 2014). A&9] ¢ ’\ééﬁﬂ A &sh=
PGPR——nL—r(plant growth promoting rhizobacterium)&-2 ZHE2] Agof Al -7FdAoF o]
she], ASEZ, F71EE, ESAS HEA 5 oFgt 71552 7t (Moon and Koo, 2013;
Kim et al,, 2012; Woo and Kim, 2008; Jung et al,, 2013), Rhizobium, Azotobacter, Azospilliumese-
115:3’_}4342 Z7WX7|Y, Pseudomonasi W84 QA Q) 718315 AT} Burkholderiads-2
Al o] el WA EHIE Qo Bacillus&-2 gibberellic acidl indolacetic acids2] A&
AR SEES st 2HEe] ASo| oo Chung et al,, 2006), Heo 5(2016)-2 Bacillus
subtilis $37-25 1.0X10°%fu/mL 2 AF2o] H2slge o Lo A E I Sgfo] 2gidrin
Hgk v} 9l o Lee 5(2014)-2 Pseudomonasi2 HH—,—Oﬂ HEsE S 4 4 AEgA Arant
9 AEEN 2t vk gk up Qioh, T gl Kluyvera$ o] QUAFEEE £7 A 7H(Kwon
et al., 2007b), Bacillus&2] ASFA W EF2t|a3H(Kwon et al,, 2007&)5 ul &5 A&
SUmAo] AT A7 VU AWAD I, £ AT HAL PRATAIN ALT 48
HES AFstes o vehvhe ASE 9 #skE s, viAE X%ﬂ T 220 4K B
]ﬂo}uﬂ, Ae51 9 A aE gAskedo) v &F & dF2AE vigez AEAg
e S-S gysh] f't A7=2 o]&skaxt AAIsHIT

o d
lﬂ

d
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2
o
In
kel
b X2
o
]
rz
10
ol
=]
0x
Mo
10
o

o A8 MEDH
A 1) F-8uAE g3 dRE ASE52 7e AL

7}, 2015 S80S Bacillus vallismortis BSOTM B-S&Z &3}

2 A ARRE RS S sdaety vELSY(Korean Agricultural Culture Collection,
KACQ)o| Al Hofdtol ALR3519 T} Bacillus soytone medium(BSM, Soytone 0.5%, Sucrose 2%)
qZo) 1% HFste] 36A1%F Fob 7| (180rpm, 28C)E o]&dte] HlF 3+ & 3|45}
A& gon] Bacillus vallismortis BSOTM w35 1xX10%fu/ml BE2 A5 9 33 A4
109 F 109 7402 2} 7} 88, 108 WA S AR Ao e mopslery wsE
2] QI5te] 43 Age] EOpRS HAstT, mopshby SAYRES pH, B, 971%,
TR, A ol o3l EE 0~20 cm Zlo]8 EFE AFste] SA M Aadx =
2mm AE SIAA ARE ARRSIGITE pH, ECw AR /75 1152 & 2AASH
o2 X319 o {I|ETEL TyurintH o2 3F9rt §a8QlARS LancasterH 02 1:10 H|&=
F&351o] B A|(Uvikon xs, Secoman, France)® ZA3lF 0w X34 oFo]2-2 IN ammonium
acetate® F&38}0] ICP(CBC Intergra, GBC, US)E FA3Igt;. Wwdh AL div] wAE
Ao A YElE BA4S AR $oke] 3 F& At ¥ /\gi.r/\]—EHE ZAslgon 2%
gme o gN, A%, W%, B BE DA olgith SN SATeble drma
HA7|E0l =318l
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1}, 2016 S-80|AE Bacillus vallismortis BSOTM XS4 &3}

Bacillus vallismortis BSOTM 3E 1x107cfu/ml X2 H]20] SH7|o] 7¢ 7tA0= 3
WA e, 1 W ARe dae 2 wies AN @ & 34 o
Ix10°cfu/ml FE& 33 WA stAct. 719 W o] BEF H £ EFSES &
slgom, 87 AREAE AXsIgT,

o
-3
e
s
i

o} 2017 S-Eu|AE K]uyvera sp. CL-2 &= 53}

Kluyvera sp. CL—2 w35 1X10°%fu/ml X2 3to] =k Aufz]o] 4] A 79 7HH02 2
3 HFAE ¢ & Xé*-]é}?‘i-o—“ﬂ A T 7l Ao 33 HFAE Sy vAlE AE A &
Eesaty w4 9 Solel ARRAE ANSIGou, THel fede HAlsT Sl A
S AR BRRBNS Hslel Bl AZ sgol R somle skl Agkl B 0.45m
membrane filtero]] BIA|Z] RS A G2 ALEE}9 0w HPLC(Nano Space SI—2, Shiseido,
Japan)® RAHSIAT, BH GRS Fuel fe A AP B BB ANk fructose,

glucose, sucrose® 3T

2t 2018 S-8U|AE Bacillus subtilis S37-2 AS=Z4 {3}

Bacillus subtilis S37-2 435 Bule A2A] 2&|17F A 1X107cfu/ml 22 HA| A2 sgon,
A & T eR 1X10%fu/ml FER 53] BRASICE theh 22 e vgE A A
T Bty 24 9 379 ASRANE AAlstg e, 14l faY S-S 24T

A 2) F-8uBE g3 A 7 AL
7F. 2015 §-89|AE Bacillus sp., KACC91195P ¥ wWrA| &1}
w50 HoF 9 vk U2 MDA 7t A 22 R oR AASYY, 159 vhA
A ENE AZ8}7) 98+ Bacillus sp., KACCI195P H2E 1X10%fu/ml =2 Gof AL
shqict, I A 23] oujds shglon ‘C‘“@"‘Zﬂ T4 7tAeR 3, 5, 73] AESQrt R
ZRIYE 3R E 33 FHAZ 319 A & IggE ¢ WVP—E— ALl AL
71EL T A1RA 24 1%01] Fotglow wAdE npAet A 2 7d § IHE
ARSI, F & TGS E AR IR YEmE Ao A UHE o
FAEel Al M HEe S PATHR) =

WA 7% ) = - -

1} 2016 S-8u|RE Bacillus amyloliquefaciens CC178 ¥ A &3}
T2 37REY YAEHE AS3Y| Y8t Bacillus amyloliquefaciens CC178 5
5x10°%fu/ml S =2 WY x7] 79 7HA0= 33, 53] GUHAEZ 9l glRIL ofBAER

SIS 33 GUAT stglov vpn He) 19 F PAAE 2AR,

=



o} 2017 $-8U|AE Bacillus amyloliquefaciens CC178 W WA g1}

2un o] sy R v A E HESslr| Y5l Bacillus amyloliquefaciens CC178%2} Bacillus
methylotropicus GH1-135 37}21 W x7] 5x10%fu/ml =2 7Y 71402 33, 53 94
SE S gaTis oIRAREN SIAE 38 QR S, s E 1Y & A
AL,

@} 2018 Bacillus amyloliquefaciens CC178 W A a3}

20173} Z+o] Bacillus amyloliquefaciens CC178 52| 37128 HA|a1tE 7S5t $5Ho]
AR fube] 7b 7h QAR Shgrh 1X10°cfu/ml FEE W27 74 (HAHLF 33, 53
AWLT sjon xTE colREReY SHAE 55 AUAT siln v 19 ¥
LY

3. Zat & 0

HigstA: sE4 FE01d=9 3 28217 71

K" D 80 g AARE A2 7
7}, 2015, §-8u|XWE Bacillus vallismortis BSOTM AJS=2 F3}
(1) 20159 Bacillus vallismortis BSOTM
Oh A" A - F EEEy A
ugE Ao wE ESSEH] HIME ALY 5ty 8o BERES £A4T Za
1.0xX10%fu/ml & sEoA 4718, K& F7bke AFS Hgoen pi, EC, OM, Ca, Mg, Na,
FHEQAL NO;-N&= adhs AFS HAr} 1.0X107efu/ml A2 o|H+ EC, Ca, K, Mg,
NO;Ni= F7b5H= A%E HEom OM, Na, $EAFE sk ZE HAThE 1),

.
N
i

¥ 1. MZF Bacillus vallismortis BSOTM A& H . & E235I5HM

_ pH EC oM Ca K Mg Na P20s NOz—N
XMEE
(1:8)  (dS/m)  (g/kg) (cmol(+)/kg) (mg/kg)
A 7.9 0.59 a1 6.0 018 151 081 419 13.9
247 7.0 0.40 20 56 042 140 094 367 13.9
Hfj ool 6.8 0.70 18 58 047 152 029 309 11.9
BSO7TM(1x10°) 7.0 0.30 24 50 038 1.30 021 349 11.9
BSO7TM(1x107) 7.1 0.55 19 6.2 043 164 029 398 19.1

(D) A2 Bacillus vallismortis BSOTM #2] &}
e AEE ASAEE vlugt dah vE At 9%, 95, 9 o] A iy 2E
27Ve19T}. Bacillus vallismortis BSOTM 1x10%cfu/ml X2 Lol|A] A2 tu] J-520] 35.2% =7}
3190 Bacillus vallismortis BSOTM 1x10 cfu/ml A&t 122 9.8% Z7}8F9uHE 2).
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¥ 2. A= Bacillus vallismortis BSOTM X2l H M XA}
XS HH(cm) H=(cm) H47H) 75(g)
LA 18,6 21,3 19 347
" ooy 18.5 21.0 20 355
BSO7TM(1x10°) 19.3 23.7 23 469
BSOTM(1x10") 18.8 22.0 21 381

(2) 115 Q8| AE Bacillus vallismortis BSOTM A& &1}
7h 113 §8u|XE Bacillus vallismortis BSOTM Alg #l - & EoFglolAy] H3}
Bacillus vallismortis BSOTME #2st 23 242 di¥] 1x10°%fu/ml 2|7+ Ca, K, Mg
Z7FF9.21 EC, OM, P05, NOs—Ni= 7r43hirt. 1x10'efu/ml #al 7 $A 27 gi8] EC, Ca,
K, Mg, Nat= F7Foh= 32 HYew pH, OM, P;0s, NO3—N= Zradh= A& HATHEE 3),

¥ 3. IF Bacillus vallismortis BSOTM Al&l M - & EY35IstM

_ pH EC OM Ca K Mg Na P20s NO3z—N
XM E
(1:5)  (dS/m)  (g/kg) (cmol(+)/kg) (mg/kg)
AlEA 7.2 0.52 21 6.0 0.18 1.51 0.31 419 13.9
A E 7.4 0.23 18 8.1 0.34 2.01 0.37 425 9.2
B oFH 7.3 0.29 18 7.2 0.31 1.84 0.37 386 1.6
BSO7M(1X106) 7.2 0.41 18 7.1 0.27 1.74 0.31 400 4.4
BSO7M(1X107) 7.0 1.19 19 7 0.24 2.72 0.46 378 4.5

(W) 1L Bacillus vallismortis A& &}t

ne] R AP T Al AE e, WaE AeTrt $AE g 20 AT
HAo ke Aot v|dE At ko] Aol= %i“&E‘.i el o] SeF 271 maks
&Y Ao gt AL ofd Aoz AdEi (I 1

d

2500
F
=
Ao
Rl

1500

1000

e | HY 2FoR (=) Hij 2F24(106) Hfj 2r2%(107)

= 1. 0F Bacillus vallismortis BSOTM XME| & $2taf

w
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oM
O
1
e
-1
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1}, 2016, R-&u|AE Bacillus vallismortis BSOTM &4 &3}
(1) Arse Bacillus vallismortis BSOTM & &3}

Bacillus vallismortis BSOTM & A &3 & A9 KA Aitor= G4 FA4 2 gid
fu] 38Ad, R L A B MeTol EAAsGom HA T sEALAL Pashe
S Welrh $9E f1H7) 334 = FA 2 div] 3.0%, FAE 33 Ao gxifo] A
ol 7.0% EHRen 2] W A T BT A2 @ FANE 47% ERSA0 HA T
33 AgFolA Qo Aoy 5 Sk S B, oe o ©§ AV tE
Ao Hjst & Zoem FEEW, FKRA A G, 9F, ¥ 9 B FA 5 &
PAH|T #74H AGEA BT AL BOAE 4,

e}

d
)

¥ 4. &F Bacillus vallismortis BSOTM X 2|7 ¥ £2F

e us B (/) T2 (9/F)
237 93 465
BSOTM -37] 33]32](1x10 cfu/ml) 96 479
BSOTM #2415 384 2] (1x10°cfu/ml) 920 499
FR7) % A 5 A 94 487

(2) 115 Bacillus vallismortis BSOTM A& &3}

FRUAES AP & A5 AS2A ARolMe f127] 33AE, FAF 53A 4, FH
W HAF Aol ke B E7I0Hs AL MU SR g0l A R $37] U
A T A= FAE ie] 7.3% S8 (3 5)

¥ 5. IF Bacillus vallismortis BSOTM X 2|7 ¥ £2F

Neaus T2 g/F) T2 (kg/10a)
L=PAl) 710 2,218
BSOTM &-87] 33]7]8](1x10cfu/ml) 733 2,291
BSO7TM #4135 53)22](1x10"cfu/ml) 743 2,322
Fu7] 9GNS A 762 2,380

(3) 19X oEv\FE Bacillus vallismortis BSOTM A& &3}

Bacillus vallismortis BSOTMZ LA SEH]F (=80 -SH7] 33 A3t A3 94, F=,
5, TH, FF0] 9.0, 14,5, 20,6, 6.3, 18.2% S7FSIGTE ulAE AN FA A iy
WRzAE RE FHo| ZANGLY, MARAL AT EAHAL S G AeT
Wil o W Aol BerEE W AT W FEE ANTE 2R FUToRA
TFAAQ vAEA Y] AtE Y dart okl AetETGE 6, 1¥ 2),
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¥ 6. IWX| (WE8F (=) Bacillus vallismortis BSOTM R X|XE| & MF,
Neus & &(cm) H=Z(cm) F&Hkg  FEm)  FE(kg)
A 41,3 2.7 3.4 15.8 2.2
BSOTM §-17] 33
e 2
AR (110 ofu/md) 45.0 26.0 4.1 16.8 6

% 2 H{F BSO7M X2l ® - &

(3) 7V (EY3D) Bacillus vallismortis BSOTM =2 &1}

B 7. 72U F(EY3F) Bacillus vallismortis BSOTM XME|E M.
HMeEWE H&(cm) HZ(cm) F&(kg) TZ(cm) 7&(kg)
L] 471 27.6 4.1 17.7 2.9
BSO7M S¥7] 33]

t}. 2017 SEu|WE Kluyvera sp. CL-2 ASEFR &
(1) ¥t Kluyvera sp. CL—2 X2 A - F EF3IHd W3}
3 A% BEgAYRES BAT A f-EQAE FAY

S/ttt mdE 23] AP e 53] AP ke Aole k. frlE2 A Ao Blste]

Re AEoA Frhetglen pH, BECe #9248l Aol Tt Kluyverass mgES H&4
AibE 783 Ho 2 EXA| = ALRE dHA U, Kluyvera sp, CL-2 4538 & F-8
QlAbe] ghefo] F7etdith= Kwon 5(2007)¢] H o} Fro] B AHYAE RAIAL TEFo
ooz Frtstart. (G 8).
H 8. £ Kluyvera sp. CL-2 XM2| M -5 EY3|etA HE|
ooy e pH EC 712 gsou  XEgdgol2(cmol/kg)  NOs-N
(1:5)  (dS/m) (g/kg) (mg/kg) K Ca Mg Na (mg/kg)
A A 6.9 0.94 28.8 422 0.50 8,47 2,53 0,17 11,64
LR 6.3 059 318 448 0,42 700 188 0,11 26922
Al 23)A 6.3 0.51 34.8 564 0.64 656 161 0,10 26,10

A4 A% 534 6.2 0.80 31.0 o67 054 730 206 013 33,84




(2) =¥} Kluyvera sp. CL—2 A3 & 437 ZAEA

FEE AIEA diH] S7lshke AdE Bglen 23] AatEct 53] A#Te] S7kee] ¥ #8ivt
(G2 9). "AE Ao o, 9, I, W, BFE, Al ARt Zolrt isih Lee
=(2014)-& Pseudomonas sp. G195 H]|Z9] 1,0X10%fu/mL & 2|8} uw| YA =eFo] 27%
Z7sl9 o Kwon 5(2007)2 Bacillus subtillis S37-25 H|Z0|| 8. 7X10° %cfu/mL 2 g
S19S  8.7x10%fu/mL 2 Ha] Al YAF FrHF] 48.7%2 7P Yt Hustged],
ubol| X8t Kluyvera sp. CL—2 1.0X10°%fu/mL XU} 100H] o4} =& %4t} Moon S
(2013)& A2}t 7o ABAFEANPE 175S 1.0X10cfu/mL & H2|5tHS 1 F=
A2 ASEHAansE Uetlle mdEc] Az bdara Busiglon HEEa07t AEuktt
FEAGSEE vAdEe] 4 A tE2A EAEte AE AABKITE & dolAle Kluyvera sp.
CL—2A 2] A| 4=4te] FFEGR7]o H&ol S7l8ke ATE Hilouy ‘Jﬂ*-]‘ﬁﬂﬂ RS gl g
A3 glsletl, vAEA e o3t gaFo] AsdA o) w2t th2A Yehues Aoz FEFT

T 9. 48t Kluyvera sp. CL-2 X2| & 457 Mg,

Aeue 1E(g)  oH(em)  WR(em)  BOFA(cm) H(kg/10a)
g 8,820 28.4 23B 14.8 6,465
A 23] BFEA 8,790 28.3 23.2 14.8 6,443
4 A - % 53] AFA 8,850 28.4 23.8 14.8 6,487

(8) =4t Kluyvera sp. CL—2 A & 59| {fe &=

8 & A fae RS B At FA A oie] ulAdE AHE o)A fructoset glucose”k
FelH oz F7FeI e sucrosew= AFol7F GISTE. Glucose@ - 23] AHE|t7F A2+ v
13.8% F7¥stglon, 53] A 12.8% 718, Fructose®rd-Z 23] A7} AL oy
14.6% S7Fst9lon 53] A= 39.8% U] w2 TFS Hol 23] A|tHr} 53] Ao T
oA w3ttt FructoseZ} © gro] b ki, W= ZAA o] Fagt 28-S 3the= Sohn
=(1996) 94 Oqerﬁﬂ]-Q} 7"0], Kluyvera sp. CL—2xg]o]| 3t fructose?] S71= $Eo] iz 2710
2424el aglo] HE Ao wuHErHER 10).

H 10, 44t Kluyvera sp. CL=2 2| & 19 fa|d &2 (mg/1009)

PSR Fructose(2t%) Glucose(EEE) Sucrose(AtE)
A 2,888 1,771 4,264
AAA 93] HEA T 3,311 2,015 4,901
44 A - % 53] PFAY 4,036 1,997 5,474
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@} 2018 §-8u|AE Bacillus subtilis S87-2 AS=4 §3}
(1) EUE Bacillus subtilis S37-2 & &1}
(V) Ev}¥ Bacillus subtilis S37-2 AN¢ A - & =oF 3}sky H3E}
Bacillus subtilis S37-25 A3t A3} A|FA7} ¥ a3l9S Wl OM, Ca, K, NO;—N&= HE
AEFA F7F8EIL pH, PO HE AR|FoA Zaskgieh, vdE AtolM FA e
HEeLG S o oldel vshs gl Ao wawm setyske £ uw gk
EOtE Bacillus subtilis S37-2 Algl M. & EY 3slstM
M3y pH EC oM Ca K Mg Na P20s NOs—
(1:5) (dS/m) (g/kg) (cmol(+)/kg) (mg/kg) (mg/kg)
A 7.3 0.54 15 6.0 048 162 024 692 10.0
AT 7.2 0.59 19 6.6 056 150 024 490 11.2
HAAA = 7.1 0.84 19 6.6 054 151 0723 464 17.2
Yool 6.8 1.60 18 6.8 059 160 0727 465 36.5
ZA A 2ok 6.9 1.16 18 6.7 056 161 0.30 475 17.1
AT 6.9 1.15 20 6.9 060 162 0.31 532 51.9
A A 2+ A Y 7.2 0.36 20 6.8 050 153 0,19 567 14.2
(L) BEWLE Bacillus subtilis S37—2 A8 & AJSZA}
FEUIAE 837-2 AP T KAl Aat FAE ] vAE Aol e a3, 9
o BE Fashe Ao] Yeien Y IRA A 11.4% F71s= Aol L}E}‘;kﬁ}.
G S7He A & S AR st REw e AR 12)
¥ 12, EOIE Bacillus subtilis S37-2 X2| & MISZTA}
M| LHE #E(9) e (cm) 2= (cm) Y= (Brix) +2kg/10a)
A 214.0 6.2 7.7 4.92 9,416
A A2 212.0 6.2 7.6 4.95 8,462
HfjoF 171.3 5.7 7.0 5.31 7,842
ZR| & 2]+l okl 170.3 2.7 7.0 5.36 8,392
A 182.0 6.0 7.2 5.48 7,291
A 2] +A 7 195.6 5.9 7.4 5.43 6,771
(th Evu}lE Bacillus subtilis S37—2 A& & S84 o&F =3
Erte f8uE AY T o8] 359 fHY @S B4R 23, FAE gb] 3, 2=g
Vol e Bk ey uES A AHshA g v soME Frts
ElRetE=s ﬂﬂ‘ﬁﬂili S7FsIATL HHsh )= ofe e, B AR 9
= Aoz Hop IR et {HFe S AAT] Urkal
3. BdsYei+y

nE 3
gons fege 71t
Sag ghegfo] A AE Hr) =

ETHEE 13)

ek



H 13. Bacillus subtilis S37-2 XME| & EOE {a|d g2 (mg/100g)

X = Fructose(2t%f) Glucose(ZEXE )
A 1,715 1,431
UAA = 1,777 1,513
Hjj el 1,768 1,487
A A 2]+ uf ok 1,748 1,446
A 1,808 1,590
A A 2]+ A g 1,727 1,481

A 2) F-8uBEl g3 A 71e A

7}, 2015 89| ABE Bacillus sp., KACC91195P ¥ =HrA| &1}

T2 kAW W M50 Bacillus subtilis sp. KACCI119P 1x10'cfu/ml, 10°%cfu/mle] 43
o= 3,5, 73] 9 Ao WA a3 AR THIE 3)

80
20 I I
0 l

GHYA HS%(32)) HE%(s2l) #HE%(72)

2 3, 1% Bacillus sp., KACC91195P X 2|7 & Hix| 7}

WA ZHeey
3

&

1} 2016, $-8u|XBE Bacillus amyloliquefaciens CC178 ¥ A a3}
Bacillus amyloliquefaciens CC178E & 9] 31728 drlz7]o] 1x10°cfu/mlE AFE514S o
e e 33] A Al WA= 571201901, 53] AEA] WAIZ= 66,7201 ITHEE 14, 17 4),

¥ 14, B3| Bacillus amyloliquefaciens CC178 XM2| & &l7t=4H Hix| & 7}

=13 o =E(q
EIE o= e . a7}
A 11,3 13.5 9.8 11.5 -
ZRY| B () 27) 2.8 3.0 2.0 2.6 77.4
CC178 33 AT+ 4.3 4.0 6.5 4.9 57.1
CC178 53] A+ 3.3 3.0 5.3 3.8 66.7
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ERET

3% 53 A2

a2l 4, 2F Bacillus amyloliqguefaciens CC178 XMe|l7et &7IZH

t}. 2017 L2H| Bacillus amyloliquefaciens CC178, Bacillus methylotropicus GH1-13

YA a3}

Bacillus amyloliquefaciens CC178% Fatv]o 5x10%fu/ml2 AFZEA] Fxje] tju] 33AFE 3
HA7N= 6.3%, 5SAE & HAI7R= 2.0%0\)3L Bacillus methylotropicus GH1-13+= WA E1}7}

ol o] 3k oh(EE15, 195),

H 15, ZEH
=]

Bacillus amyloliquefaciens CC178, Bacillus methylotropicus GH1-13 X2| & &l7t2H

3f M| & ot
HMel g 23888 2 7H%)
HE ott= 3ure B
FA 2 94.2 95.8 96.7 95.6 -
ofEAE | (th 1) 17.2 16.5 21.5 18.4 80.8
CC178 33] 90.8 94.5 83.5 89.6 6.3
CC178 53] 94,2 93.3 93.5 93,7 2.0
GH1-13 33| 96.7 87.5 91.7 92.0 3.8
GH1-13 53] 89.2 86.0 90.0 88.4 7.5
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