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ABSTRACT

In order to select microorganisms for crop growth promotion that can be used for
eco-friendly agriculture, microorganisms were collected and identified from various
collection sites, and the results of testing the effect of promoting microbial growth
by pot and soil cultivation are as follows.

From 2020 to 2023, a total of 855 accessions of microorganisms were collected,
and 48 species of microorganisms with excellent phosphate solubility, nitrogen fix-
ation capacity, IAA production ability, and siderophore production ability were tested
about the effect of promoting crop growth using the pot and soil cultivation method.

In 2021, the phosphate solubility was tested through the analysis of water-soluble
phosphate content and effective phosphate content for 200F33-1 and 20BM2-23
strains with excellent phosphate solubility, and it was found that the period of high
soluble potency differed depending on the strain.

Strain of 19SMO742 (Arthrobacter Globiformis) with excellent nitrogen fixation ca-
pacity is selected in 2021 and tested with soil cultivation with the tomato in 2022. As
a result, the quantity index increased by 20% compared to the commercially available
microbial treatment, and the weight of fruits increased by 6%. But there was no
statistical significance in the quantity. In order to secure statistical significance, hy-
droponic cultivation and on-site cultivation of farms with the tomato were carried
out. In the 19SMO742 treatment, the quantity increased by 3.5% and quantity that
can be commercialized increased by 9% compared to the commercially available mi-
crobial treatment during hydroponic cultivation, but this was also not statistically
significant. Also, there were no significant difference in the product quantity between
the control plot and the 19SMO742 treatment during on-site cultivation of farms.
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In 2022, 200F21-1 (Bacillus safensis), 19EO582 (Pseudomonas umsongensis), and
200F28 (Pseudomonas sp.) strains were selected as a result of the pot plant test of
the growth promotion effect of tomato and cabbage. In 2023, the mass culture con-
ditions of the selected strains is established and the growth promotion effect is test-
ed by soil cultivation. As a result, in the treatment of 200F28, the fresh tomato yield
increased by 35% compared to the commercially available microbial treatment and
the rate of commercialization was 89.9%.

Key words: Microorganism, Growth promotion, Phosphate solubilization, Nitrogen fix-
ation, Hormone-producing capacity
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E3], &¢ Oﬂ A AE *@mr Z71%= v|AYE-S PGPR(plant growth promoting rhizo-
bacteria)® /3t 1om, PGPR 2 &9 Byl F&3tAY F&& P45t 2
o] By AEES o] &3t AASHA FAELS A AEH AT O ETE
AES BEstAY t7] F9 AAE 1At AEolA AAa

4dE& FFea =3 4
o A4S 2H3te U B4E Astste o7 714 giALE Fdl EY U9 <
7 A 2E RS 7HESAA A Eo] F537] dA 2T T 98-S s
5 gt} 53], AEL2 gFdA FFEHE OFS s2E gisiA Ad IS
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Tricalcium phosphate(Cas(POy)7} %% Pikovaskaya DARIA| S A Z3 & HAF
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100ml LB HAujA] o) HE3te] 30~31TC ol A 24~48A|1ZF vl kgt & Aol AF8-3IA T
N RS AR E Fus AgSden e A e 25 MY 1004
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1x10%cfu/mD< 1008 3] 4}(2F 1x10%cfu/mDste] B 2wy & 7¢ 71402 6~83)
#AFsle] AHEN EHE 2AEYE olu AFTFL
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3. EF & FAAE T3 AKE A E &9 AR

ZEAME Tl a3t s Add vAdES ERAME T adE HA
st ZEA A AdE mgES o 19SMO742, 2023 200F21-1,
200F28, 19E0582 & % 4FolAth A3 8H ]fﬂﬁﬂ(ﬁﬂ‘: BFA ZA
el 6830l A FRER o, AT 20229 W EvLE, 20239 SsERER
FETS 44 stydF, s ZE R ot %EU}Ei AAE 90x27 cm, 1=
A, g EvtES XH*—] 72l 10020 cm, 1= Aujsiith. A FEZ HRE Al
HIRE & JAdeE AAstar vidE A ste] Aujol &8skt

Ael ol AMsts fu FFe EFAYS B AW EgA AuT F 2
ez FEE NFOR ANGYO BYANT, AU YET, AT, A
BTET B 41 AATE TAL 30 SAYAMAGoR AYTE AASA
YA TE TG 100%0] Ao fue AHSAI, AR AR, BT,

A7t 3 AR 50%el H 33}
Lactobacillus rhamnosus®} Pichia deserticola7} E3HE Wl vlo]aZz2ZH] A|FL o]
ot on ARAALH 50082 ABlstH A #FFE 10107 cfu/ml s=7}
HEE 100v) 3 Aste] ARESER I wiFHlAl AP TE w5 A Al 3 AH|E<
10082 3 Aste] APttt EvE BE AESBEANA Fdsagon, Y
10~11wj7} A= 2 Al1shd £ 12707} 7H§‘rﬂ°i% wf At rd = BFA
ge AAAREH AzZstdon, 79 AR AT 3F A7A AYsdnh &
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A
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e FAR NA] stRoH, A& %‘—

rr

) mlo N

20230 EAQAE Al A5 523t A" wAEQd (19MO742° = FA A
of A&3t AHFHI AHAE FUIE HESIATE WA= 5!_5{_,415 13w
(100x15x10 cm, 579)& o] &3tar A4 AeZ 100x40 cmE 3t] e A= g
TF(EFADD, Mgl A AT, ABAE AT, 19SMO742 A5 295 S
ofuj x| &t A Th FH L ofnpaty] A w}a} A, FAFFS AL gAEE

sHFol 10-208], 91 184 AT A Ee 70 A0 R A
vhA R 635 - Thed 287b4 & 83 @A FABE A v]YEL FFAGOH
A NN AATFE FUSA ADSHAG, ECE AF TARE 0713
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e ASEUE ndEs Adetr] fske] 200080 Fol 78 &

F Gt 7] 2 T =ES SolA 163 #E s, AriEEdrlE
1%

oh 2021dol= &9, ol T A=, AFA 77 = EFCA vAES FHE

w8 A5t 1075y JFRAE 75 SR dRE FFAPTFLS Rhodobacters

66, Rubrivivaxss 39%, Rhodopseudomonass 1%, Rhodoferax?: 1% ©]lth
2022d0ll= B f71ANA, EaAl BaeR], ded f§7]1 AR A 10159

HAES EEste] JAHESs, AATA T, [AA AT, AfolERxo] PA o] ¢

s E Addsiglon, 202330 AFE vl AuiA|, s, FH, FAAS {7

=, JFA e &7k, Sl G AuA], FFA G BEvtE A A2A A, o

FAAe] F, 27 F7IAMA, FBAGY A F7]1 AuA A v ES 78F £

st FABIAL 752 EAo] 5% 1) dFE AESATHE 2, £ 3. A 2

16rRNA #2324 W o= FAHSATHE 3.
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2=z _{"Ii_ -
T8 zan 2L 225
Al 569

FEo] TS 29 Chryseobacterium sp. Rahuella sp. Luteibacter sp.
Pseudomonas sp. Ochrobactrum Sp. &

HR( 5, o)
Bacillus sp. Pseudomonas sp. Stenotrophomonas sp.

WA osksrt
I3 Acinetobacter sp. &
2020
714
71 A v A 327 F=2 Pseudomonas sp.
(F71Ed =)
o > Eok
WZLO];C?E) ° 100 T Rhodobacter capsulatus
Al 107
Az m Rhodopseudomonas faecalis, Rhodoferax fermentarns,
2 A;]' (ofﬁﬂ) 2 Ideonella sakarensis, Methylobacterium phyllosphaerae
Tohere Rhodococcus corynebacteriolde -&
A=A (o] ) 3 Rubrivivax gelatinosus
Rhodobacter biasticus, Rhodobacter sp., Rubrivivax
2021 AR Bl 8 gelatinosus, Aquincola tertiaricarbonis
() Pedobacter glucosidilyticus, Micromonospora aurantiaca
5
Rhodobacter capsulatus, Rhodobacter sp.
Z A~ o) =3
15AEH 5 Ideonella sakaiensis
0 7] = E oF
(Sﬂ Li; 89 Rhodobacter capsulatus, Rhodobacter sp.
;}’m )° " Rubrivivax gelatinosus
e}
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T3 Jug. £ n
Al 101
T Ay Bacillus megaz‘gnum, Bacillus a]tzz‘ucﬁms‘,' Bacillus
1) 18 cucumis, Pseudomonas mandeli,
Pseudomonas lurida, Pseudomonas azotoformans
- Bacillus marisflavi, Bacillus megaterium, Pseudomonas
g Al A o
= 17 azotoformans, Pseudomonas moraviensis, Pseudomonas
e migulae
Pseudomonas plecoglossicida, Pseudomonas boreopolis,
H Al )] 2| 14 Acinetobacter bereziniae, Novosphingobium pokkali,
9022 Enterobacter hormaecher
XIx 237 7 Comamonas testosteroni, Bacillus pseudomycoides,
28} X (718) Arthrobacter pascens, Bacillus altitudinis
IR A 9 Ensifer adhaerens, Rossellomorea maristiavi,
() Bacillus megaterium, Cupriavidus necator
ALk f-7) 14 Bacillus megaterium, Cupriavidus necator,
A a2 (A 3) Rossellomorea marisflavi, Pseudomonas knackmussii
=7l 7] 11 Lysinibacillus varians, Aeromonas sanarellii
A w2 (A &) ’
EFol 771 1 Bacillus megaterium, Pseudomonas granadensis,
A a2 (o] ) Paenarthrobacter nicotinovorans
Al 78
w5 Al A 4 Arthrobacter cryoconiti, Arthrobacter globiformis,
A=) Cupriavidus necator, Bacillus megaterium
Bacillus megaterium, Pacillus safensis, Bacillus
& 7] australimaris, Bacillus pseudomycoides, Bacillus cereus,
( jf; e 18 Bacillus velezensis, Bacillus xiamenensis, Neobacillus
B o_]()) o niacini, Gottfriedia acidiceleris, Sporosarcina luteola,
2023 = Priestia koreensis, Rossellomorea aquimaris,
Rossellomorea maristlavi
Bacillus amyloliquefaciens, Bacillus megaterium,
Bacillus siamensis, Bacillus subtilis, Bacillus timonensis,
oA H A 56 Bacillus velezensis, Cytobacillus firmus, Pseudomonas

guariconensi, Pseudomonas knackmussi, Rossellomorea
aquimaris, Rossellomorea marisflav, Rossellomorea
marisflavi, Serratia nematodiphila
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o =X [oRd = Rfe)
23] IAA QA4H AlEE AL
e e +F MRS 7H83ts 3o s 1A 5
= (mg/L) @=7] mm (3=7], mm) (¥ 3})
20BM3-2 Pseudomonas tolaasii <Min 15.1 0 ++
20BM3-24 Pseudomonas tolaasii <Min 15.1 0 ++
200F23 Pseudomonas tolaasii <Min 12.5 0 ++
200F28 Pseudomonas sp. <{Min 13.9 0 ++
200F36-1 Pseudomonas lurida <Min 12.6 0 ++
200F9 Bacillus safensis <Min 0 8.0 +H+
200F19 Bacillus safensis <Min 0 6.8 +++
200F21-1 Bacillus safensis <{Min 0 7.1 +H+
2020  200F40 Bacillus altitudinis <{Min 0 6.3 +++
(17%)  200F43 Micrococcus sp. 74.3 - - -
20BM2-23 Rahnella aquatilis 27.6 21.1 - +
200F33-1 Pseudomonas sp. <{Min 13.5 - +++
19E0528 Pseudomonas granadensis <{Min 15.2 - ++
19E0582 Pseudomonas umsongensis <{Min 12.4 0 ++
19SMO666 Pseudomonas granadensis <{Min - - ++
19SMO742 Arthrobacter Globiformis 24.2 - - +
195SMO793 Arthrobacter Globiformis <{Min - - -
195MO830 Arthrobacter Globiformis 17.6 - - -
21PWe61 Rhodobacter sp. 23.3 0 0 +
2021  21PW67 Rhodobacter sp. 21.8 0 0 -
4  21PW74 Rhodobacter sp. 23.4 0 0 -
21PW82 Rhodobacter sp. 22.1 0 0 -
22DCO111 Bacillus megaterium 12.5 0 11.2 ++
22DCO117 Pseudomonas mandelii <Min 13.6 25.2 +++
22DCO118 Pseudomonas lurida <Min 12.1 24.5 +++
22DCO120 Pseudomonas azotoformans <Min 18 12.1 +++
22DCS203 Pseudomonas migulae <Min 4.5 24.0 +Ht
22DCS205 Pseudomonas moraviensi <Min 13.9 11.0 +++
22NNF309 [Pseudomonas] boreopolis <Min 0 11.3 +++
2022 22PPO304  Paenarthrobacter nicotinovorans 5.7 0 16.2 +
(16%)  22PP0310 Pseudomonas granadensis <Min 16.9 18.1 +Ht
22VV0O405 Arthrobacter pascens 16.6 0 14.9 -
22MPO601 Bacillus megaterium 17.8 0 13.2 ++
22MPO608 Cupriavidus necator <{Min 0 14.1 +++
22MP0O609 Rossellomorea marisflavi <Min 0 0 ++H+
22MPO613 Pseudomonas knackmussii <Min 0 0 ++H+
22PPO307 Bacillus megaterium 9.9 0 20.6 +
22PS50505 Bacillus megaterium 12.0 0 15.8 +

660 - 20234x AlEGITEHTIA



AR X APlE= "Ax

2= L

38 @z 7% A= FEsts Tol Ads TAS

b (mg/L) =] mm (&=7], mm) (¥ 3}
23050001 Bacillus megaterium 17.4 0 15.2 +H
23050012 Bacillus megaterium 17.6 0 14.2 +Ht
23050018 Bacillus megaterium 22.8 0 14.7 ++
23CCO025 Bacillus megaterium 14.3 0 12.1 +H+
23CCO033 Bacillus megaterium 15.7 0 12.3 +t

(21({23) 23B00039 Bacillus megaterium 16.8 0 13.7 +H+
23B00042 Bacillus subtilis 11.6 0 14.9 +
23GMO048 Bacillus megaterium 18.1 0 12.2 ++
23PFO077 Rossellomorea marisflavi <Min 0 12.0 +H+
23PFO089 Bacillus subtilis 5.4 0 16.2 +
23510094 Pseudomonas guariconensi <{Min 17.5 0 +H+

% BIF 2L 30C, BUuNx] LB / IAA d/9= R'=0.992~0.981, < Min: 2.5mg/L o]}

AT SERA W) HBlYE, (1) ohg o, + o+ F, e

U AWM 7 75 A4t 7HeE A= 78
2021 QlAk7bg3lso] %% 200F33-1, 20BM2-23 FHE diAom &4 Q4
28 dartgalse AAG A¥ 20BM2-23= Wl 1-29F 200F33-12

¥ 2L
MjoF 4 Fol 4k JHEsbso] BRom, HE BF vEE 1%7) AFE Ao ue
Wk £84 Q4 A4% FHA PVK IAE g3t Zlo] avtaolglon], #7d
AihgBsel HAS B 4 U 2A(H2Y BF L 5 WP DL FYPshe
Aol MR Aoz VVHANIY D FEAL 24 A0z A4 /1855 A4
@ A3 20BM2-23 #F 5% WF ALToIA W 29 F L12mglLe] 7MY BE fE
AAF EFs, vl 79 Foll= 200F33-1 +F 10% HE A gl7olA 925mg/Le] =&
FEQ FFL eIty 2.
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28YAN YUY pH w5t
254 8
50 5
HiFAl Y 1EF Ui 22E L ELE S Y 7EE HE2EA| B 1S B s HES: aR= B TRE
e s e s e ey s s B
289 gy pH st

A CESEES EEPEES B2t agE #272s e RS R e azis R

—C1 —C) —T2 TS m—T0

—_—C —C2 —T2 15—

3 Cl: Pikovaskaya's Wl #], C2: Pikovaskaya's WJA|+TCP 1%, T1: C2 + 20MB2-23 wjF<l 1%,
T2: C2 + 20MB2-23 5%, T3: C2 + 20MB2-23 10%, T4: C2 + 200F33-1 1%, T5: C2 + 200F33-1 5%,
T6: C2 + 200F33-1 10%, T7: C2 + 20MB2-23 0.5% + 200F33-1 0.5%
T8: C2 + 20MB2-23 2.5% + 200F33-1 2.5%, T9: C2 + 20MB2-23 5% + 200F33-1 5%

I% 1L JAHe s ¢ 3 8A 84 A4 W

WA mzizs sz mevzs senzs LE H222E  HYILF  ATLLF  MTALF  ADBUF
Tl T2 T3 T4 TS 6 T TS TS G i T w3 s 15 75—y 75—
B
|EAMHY pH &2t
20 &
180 55
160
5
144
120 s
100
e dEams sEezs sEezs gErRS MZeES s 42 1gE s 2eE 2 agF M TR E 4 10w

—Cl —C) —T1 T2 ——T3 —_—C —? —T1 T2 —T3

% ClL A= 793g, €2 A= 79.3g+TCP 0.793g(1%), TL C2 + 20MB2-23 wjokey 1%,
T2 C2 + 20MB2-23 5%, T3: C2 + 20MB2-23 10%, T4: C2 + 200F33-1 1%, T5: C2 + 200F33-1 5%,
T6: C2 + 200F33-1 10%, T7: C2 + 20MB2-23 0.5% + 200F33-1 0.5%
T8 C2 + 20MB2-23 2.5% + 200F33-1 2.5%, T9: C2 + 20MB2-23 5% + 200F33-1 5%

a9 2 QMRS 5 FRAGA FEANGF Ut
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19SMO742, 19SMO793, 19SMO830(e1%+ Arthrobacter Globiformis) 055 37}2 Aitéte]
FE27] ASES 248 A9 davAF0] A= 19SMO666, 19SMO742 571 EntE,
I, &k olH A ASS FIAIE Bt JJHE 4, & 5, I9 3. IF
19SMO742 579 ASEFZ a7 78 5 2108 dAdsty, 20229 EFANE A

522 a3 A4sA

20213 [AA AT AiuATol Jde 19SMO666(Pseudomonas  granadensis),
5

® 4 1AA AR FH AA0s 79 EvtE ASE53 33H2021)

oAE 2%cm)  ERm)  FEem)  BAmm  HFOh)  BAFE

Al 2] 34.4c’ 29.7b 24.0bc 9.0a 10.1c 68.0bc
19SMO666 39.1b 29.9b 25.7ab 8.7ab 10.8ab 65.2bc
19SMO742 44.0a 32.1a 26.9a 8.8a 11.2a 78.4a
19SMO793 38.8b 30.8ab 25.6ab 8.7ab 10.4bc 72.1ab
19SMO830 36.7bc 26.3C 23.1c 8.1b 10.8ab 58.2C

J. DMRT at 5%, 3% 55 ¥ =4t

35 1AA A3 AauAH s dFo A5 S5 23H202D)

AE A 7Hcm) A F(cm) A5 BAFTE  ZFHem) °3@

Al B A] 17.7 13.8 6.0 14.3b° 16.2b 0.16b
19SMO666 18.1 14.3 6.8 18.7ab 17.9ab 0.21b
19SMO742 17.9 144 6.0 21.6a 15.6b 0.21b
19SMO793 18.5 134 6.6 17.2ab 19.6a 0.30a
19SMO830 18.6 14.5 6.2 15.8b 17.9ab 0.14b

J. DMRT at 5%, %% 40¥ ¥ ZAt

3 . = Al
F-AlBu| Y&, $--19SMO742 F-A B E, $--19SMO742
39 3. 1AA AT AT I EvlE 2 AF ASEW a3H202D

Al=s7iee - 663
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71#71,

L
=5 5

7N &}
Umsongernsis),
AH&-3F 500
o] 200F28-&
Ake ) FF

2 goz NSE
o E

200F28 (Pseudomonas sp.) 5
Mg Aol 3ed-e EA5)

o]
A

=3 ;g__l,].i 4E74;<43]- gq. }_;g J\gxﬂ?

=

200F21-1(Bacillus safensis) 19EOL82 (Pseudomonas

3T T
N

2 HE AL SYHE 6

B AT} 00F21-1¢ Asby AxFd

Shmuole] Wiy} 71elat FaFol HL Zloz UEhtom(E 8),
+ 20239 ERAE HoE A&EFZ]

A%

® 7). B

A3kt

6 753 BEA 94 uyEe EntE S22 a3H2022)
S = A | B4 ke Hq=Z d4 | B}
(cm) (cm) (mm) (cm) (cm) ArF | GiIE)
200F9 | 89.2+6.3d’ |4.3+0.9a |10.8+1.3| 32.5+2.1b |26.3+1.8ab|15.1+1.2ab|2.6+0.5b
200F21-1 | 91.9+4.2bcd |4.2+0.9ab|10.6+0.8|34.4+2.9ab | 25.7+=2.8ab| 14.6 £ 1.4bc |2.9£0.2a
200F36-1 (93.4%6.6abcd|3.6+0.7ab|10.7+£1.4| 31.9+3.7b |25.8+3.8ab|14.8+1.6bc|3.1+0.3a
200F28 | 96.1x7.1ab | 4.2+0.9a [10.2+0.9|33.7+2.7ab|25.2+2.4ab|15.3£1.7ab|3.0£0.3a
19EO582 | 98.0+£7.0a |3.4%0.7b [10.3+1.3| 32.9£3.7b | 26.4+3.5a | 16.3+1.9a [3.1+0.3a
LBHA] | 94.7+5.9abc |3.5+0.8ab|10.84+0.8| 35.7+2.5a | 26.9£3.0a |15.3+0.9ab|3.0£0.0a
A= 89.0+£8.8d | 4.1+1.1a |10.4+1.2|33.6+£3.9ab|24.9+3.0ab| 13.8+1.2c |3.1£+0.2a
=2 g 90.7+8.4cd [3.7x1.1ab|10.3+1.0| 32.7+£3.8b | 24.2+4.1b |14.7£1.6bc|3.1£0.4a
J. DMRT at 5%
7. 71548 A v mAEY vl ASS3 a9K2022)
T £ & (cm) HE(cm) % 4~(mm) A F@lF)
200F9 26.7+1.7ab’ 15.1+1.1abcd 27.2+2.1ab 177.2+13.5ab
200F21-1 26.7+1.1ab 15.941.0ab 27.1+1.5ab 169.8£21.3b
200F36-1 26.9+1.8a 15.6t1.4abc 26.3=2.0ab 173.4%18.2ab
200F28 27.1+1.5a 16.0+1.2a 27.1+1.9ab 182.8+15.6a
19E0382 27.2x1.4a 15.7+1.1abc 26.4+2.4ab 177.2x12.2ab
LBHj A] 26.6+=1.4ab 15.0+1.2bcd 27.5*+1.7a 175.3+12.7ab
Al B A= 25.50+2.1c 14.6+1.4d 25.8+1.8b 157.8+15.3¢
=4 25.6+1.2bc 14.8+1.0cd 27.0x=1.2ab 157.3+9.2c

J. DMRT at 5%
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® 8. 20223 AubFF B 384

om pH EC | POs~P | NH&-N | NOs-N Ex.Cations (mg/L)
= (1:5) | (@S/m) | (mg/L) | (mg/L) | (mg/L) K Ca Mg Na
Hl] Faj =] 7.5 0.45 0.38 2.35 4.34 16.29 | 27.9 9.7 49.3
19EO582 6.8 0.37 0.39 0.28 3.53 8.74 | 279 5.8 28.9
200F28 7.2 0.38 0.95 5.61 4.57 8.24 | 27.7 5.9 29.4
200F21-1 7.2 0.36 0.38 3.60 10.98 | 16.20 | 27.6 5.5 49.6
2. 33 Mgz 74
XE A A3 Agd dF= E A A Aol o] A miA, w Az,
g 25 5 Hd Y 205 }%‘E‘r 19SOM74291 A 33t WA= FFEET
52, ARFZE 30, 2olPE 15, E‘r d 2, MUl 1%2 TAE wiRFoH, wldFA
& 36413, M= 30T 915}(1%1 4).

190742 B X| & oDpgt

i

5 10 15

25

—e—A-742 0D B-742 OD C-742 OD D-742 OD —e—E1-742 0D —e— E2-742 OD —e—F-742 0D

EERED

1960742 H{ 2 A|ZHE oDt 19e0742 HI Y2 =¥ opgf

—e— B-742(24hr) 0D B-742(36hr) 0D B-742(48hr) OD

[H] FAIZE]

1% 4. 19SOM742 v E2] HA wjdtzd

200F21-1, 200F-28 P &L FFEEY 35 ERFEE
A291 45 10, 219 5%7F E3E w4, 19E0582 wAES &
g 2], I3
2 24A13k0],

—e— B-742{30) OD

w

@R

s 30C 7 AFSAHIR 5.

d/Es

-742(32) 0D B-742(35)

3, vl &
BEEE

10%7F 232 wiA oA ODgtol =4 ettt 3dF 25

5
16
20 12
12
5
15 10
8
10
. 4
2

TH,O 15,
69 }\4
uf) &k A 7F

7le9 - 665



200F28 ODWL

—e— A-2B80D —e—B-28 0D C-28 00 —e—D-28 0D —e—F-28 OD E2-2800 —e—E1-280D

E€ERED

200F28 i & AI7HE oDEf 200F28 Hj &2 &= ¥ 0D

P A e o e ’
3

—e—C-028{24)0D —e—C-028(36) 0D C-028{48) OD —e—c-028(30) 00 —e—c-028(32) 0D c-028(35) OD
(QIRIELD | (il g2=x]
a9 5. 200F-28 m|A=9] HA wjz=d

3. EXR 9 gAaANE B3 AS=E=R v|AE g34R

2022 19SMO742 Pl E-S U2 ERAMA ErlE Aol mxs 93 =
AR A3 2%, 5ol FoAle AEFS Eth 19SMO742 A= Al w4

= AgF Un] A TE 12002 20% TRl 5 NE 141g02 6% F7F
s lon el %ﬁlﬂ frolde AUTHE 9). 3hE A5 A 19SMO742 wf ki o] s}
s B8 B Ax dryote] daA o] A A YEhY ASESX uAEL
Aro] F7138& Eolv AVt e ASE AGHJTHE 10).
Arthrobacter Globiformis W]A&< 21&°] #Agh= o B83E dAE FEH
stal A=l & Ad ¢ gle I AFSFE Eol g 139 29 EEES
fat= 540l Ak SHAIRE EA Ao A i Zpolo] thik FAA oA
A gxol A AHE thA AAS A 20239 FhAu e w7 A AEFE
dateh FAAiAl mAES Ags B A3 sFS AlErAE b 3.5% 3F
F2 9% F7kstl oy o] Al TAIAR ool UEhA! FUTHE 1D. 7%

ol

N
o
ft
o

S

Oll

2F

4 £ o

rlo
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% 9. EntE EZAAIA] 19SMO742 v E A8 &3}

PEE FI5E  FIFYE FAT FA AF 9= 9= Ax
%IED) @) @) (cm) (cm) (° Brix) (pH)

19SMO742 77.1+4.7% 849+128™ 14.1+23a’ 31.9+19a 27.3+17a 9.8+0.7° 4.2+0.05a
A 6524119 6594208 12.8+22b 30.6+19c 265+17b 9.8+0.8 4.1+0.05b
A#uAYE 708451 708475 13.3+1.9b 31.0+2.2bc 26.9+1.8ab 10.1+0.6 4.2+0.05ab
Mokl A] 703428 692484  13.3+2.0b 30.8+1.8bc 26.8+15b 10.0+0.5 4.2+0.03ab

J. DMRT at 5%

3 10. 19SMO742 v ¢F =+ 3}5HA

o pH EC PO4-P NH&N NOs;-N Ex.Cations (mg/L)
= (1:5)  (dS/m) (mg/L) @mg/l) @mgl) K Ca Mg Na

19SMO742 6.9 0.27 0.55 3.42 0.03 3.4 042 005 443
Hl| Faj =] 6.7 0.24 0.45 0.34 0.01 3.2 041 008 4438
AErgE 44 0.03 0.00 0.02 0.04 1.7 0.65  0.22 3.7

3E 11 EvtE FAAuA] 19SMO742 v|A&E A8 &3

Haw % AEST 4Eae Eesd A4 AT Sugn U= 4=
@F @F ) BB m (m @7 ( Briv (i)

19SMO742 2,145a’  1,620a 76 6.5 55.7a 70.8a 145.2®  6.0a 4.la
FA () 1,957ab  1,479ab 76 136  53.6a 70.4a  156.1 6.la 4.la
HjFulAl 1,639 1,173b 72 9.5 o54.1a 69.1ab  146.5 6.la 4.2a
Azl 2,072a 1,486ab 72 3.2 54.8a 67.5b  150.9 5.7b  4.la

J. DMRT at 5%
o SR 2
| 7, A2, FE,

A | FEFE 100g01d A4 [ JAT FA: AEHe] AAT FA
T dkEok 15704 ZAF

PR

Z=srled - 667
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% 6. EvtE IFAAFTA 19SMO742 WA= Aot FAE T ZFTHF Aol

[}
k]
i
)

202313l 200F21-1, 200F28, 19EO582 &< FAlste ErtE ERAWE F31g
Az 200F28 AT FFFFS FT 2443g0 2 AlHu|AYE 1,810g tiHl 35% F7t
stRom AEshEo] 89.9%% ottt 200F21-1 A FolA =4, 7177 5 A
S50l IR on, FEFFFL 2,037g/72 A E v 125% ST
(3 12, 13). 200F28% &7t A-&etde 749 10a & 51673774 A2 axrt
e A2 FAHHJTHE 14).

o oy

# 12. EntE EAAEA] 200F28 5 3% mlgEo] ASo mx= &3}
e Z2Fcm) AAmm) JFFONFE) dHem) FE(cm) FSOND

200F21-1 113.2a’ 12.2a 19.7a 40.2bc 41.1bc 5.3a
200F28 109.8abc 11.9a 19.3ab 40.4bc 42.1bc 5.3ab
19E0582 101.8d 11.2a 18.5b 42.2ab 45.2ab 5.0c
Hl] Faj <] 107.0bc 9.4b 19.1ab 40.8bc 44.0ab 4.9bc
AT = 111.7ab 10.4b 19.1ab 45.4a 46.0a 4.9c
w3 105.5¢cd 9.7b 18.7ab 37.3c 36.6¢ 4.9bc

J. DMRT at 5% | #F 4FF =AF [ 274 AFZW-HZA7MA Do), A4 7] TAR 571
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N2 YRENS M Y U HIHG A7
¥ 13 EntE EAAMIA 200F28 5 3F vAdEe] 4 W ik vjx|e= &3

aaw 3% AEx3 4E omEsw 34 #=  gdw  As
@F @  3&% W  (m) (m) FAEM  (eH
200F21-1 2279b° 20370  89.4 283 553 750 1835  42a
200F28 27182  2443a  89.9 218 558 757 1826  4.2ab
19E0582  2,191b  1913b  87.3 474 561 765 1862  4.2ab
wofulAl 1545d  1,28lc 829 401 541 719 1582  41b
Agu B 2044bc  1810b 885 266 557 768 1834  4.2ab
#3  1687cd  1,321c 783 480 560 740 1781  4.2ab

J . DMRT at 5%
¥ i s A AA | BEF

[ 3, 3, F=, A= v

. T 1

c

[

2 100geld HA | A4 FA: AEFHe A FA
157H7d] ZA}

¥ 14. EvtE EAAEA 200F28 P& A2 mE BAE &4

=43 2 (A

SRR :)

0 Z71HE &

- T Skl mWE 8 AN

(24, 19): 127,215

- 22 Z7}el| wE AN 380,000

- Al(A): 507,215€

0 7kEE o]
- FE3S7) 633g/5%3,0005= 1,899kg
— 14,9419/5kg(’d3) X 379.89F 2~ =5,674,592¢
- AlB): 5,674,592</10a
¥ 3,0005+/10a 2R Al

P& 57} AR A1EE 1R A

0 FATYAHB-A): 5,674,5924-507,215 = 5,167,377
x

AL ENE Aio)|BHa] A 2HS o]83 =399

- 1,779.4kg <%
% 2022 AAAREN7Z=A23:

28T

o

A =58 28 A7 409.8%(6.83417H)

* 21 TS 1272159, A ELdE=Y 93,8269
* 21 YRtENIE AW 7PACSE, bkg V1) 14,9419

¥ Z7gH| = 380

’$2H5kg 715) x 1,000¢

= 380,000

2= - 669



4. 38

ABGsdel &8F + A= A= 4S8 =S ALsh] fste et
THAANA MAES 7, S 2E ERQANW Yo nAE 553 8
2 AAZ 23de o= 2o

7h 202078 20233744 F 855F9 mAES FF FHoH, itEss
A%, IAA Bs, AolEzxo] FAso] 3 48FY =S e
2 ZTES EAA WAooz AE Ag._g.}_x] a9=

. 2021 Q14HHR350] 9423k 200F33-1, 20BM2-2 o=z 84 QA4
dFH FRQLE & A4S Tl iHEstes AR A FFol wet 7HE
3ol =2 A7 OESE ¢ T AdS

o} 20213 AAnANSo] 438 19SMO742(Arthrobacter Globiformis) w55 A1étar
2022\ EviE EYANIZ AAT A AR E AT div] FEFEAFE 1208
2 20% STHEHPY BT MG 141g0.2 6% S7HE oY S BAA /-9
4 A=

gt BAA §A4S R3] elA 19SMO742 FFE o s EntE kA xu) e}
S7HAAASES FUIE FX3 A FAAIAl 19SMO742 A 2] F-ol| A Al A=
2 9%7} 27k o o] walk EA Al So)Ao] AU
o, E7kolA BAFANNE FFFFo] Tk AT 2 o7k AL
nh 2022 EviESL HiFE FAlste ASEH3 3d3E TEAARI A 200F21-1
(Bacillus safensis) 19EO582 (Pseudomonas umsongensis), 200F28 (Pseua’omonas
sp) #FE AW, AR 7o disf g 21 FH3 & EnE E
AAME WASEX 92 AAF A7 200F28 ] A FEFHF Ol Aar] A=
el 35% S7ketaom AEsheol 89.9%% 3 AARE AAE

sl
—
3x
=3

5. 1853

Kim J.W. 2001. Bacillus sp. WRD-1 v} A e]7} EnlE Ao v|X= g3 Fold
St thshel A ARSES i
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[AA in Some Rhizobacteria. 2012. Korean Journal of Microbiology. 48(1): 1-7
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6. A2 &&A =

O Arthrobacter®s A5Z=% oy & 19SMO742 && ¥hH ErntE S axr)
JdEeE FEFUAE 200F28 R E F8H(EEE8)

2l=s71ed « 671



7. A749 HA
2= =i iu]'oqLdE
4 lagn LY Y s awsMsr |- 0|00
wazag T gavs | ava
E A e, | S8 e geam 9eas 51 - | - |0 O
2 HgA g ATA ATAL
A | - . . |2A9|vaE BEAR #7900 0|0
” ” o (AN AR A5 01000
. 2 + e8| 7154 Be A4=51|0|0 | 0|0
h ~ -
. o | R e B ey - - oo
o ReaTa| SH lmey| A9 A w21 (0|0 - | -
S - R
o BT Jama| neean As4g oo - | -
A7z
ﬁ?_];ﬂ-q% Ja:_?j 2 =13 | 7] 2 o) = ]Iﬂ]%’]:/\‘]@ olo _ _
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