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ABSTRACT

The purpose of this study is to evaluate the quality of currently supplied agricultural
microorganisms to reconsider farmers' confidence and to establish efficient treatment methods
and manuals through field application tests. Currently, 15 cities and counties in the province
cultivate and supply agricultural microorganisms. The market for agricultural microorganisms is
gradually increasing, but the problem of using contaminated culture facilities due to the
introduction of bacteria other than the intended bacteria during the culture and storage process
has arisen, so quality control has been implemented, and the initial contamination rate has
improved significantly from 27.7% to 2.0% in the last evaluation. To explore agricultural
microorganisms that can be applied to agriculture, we conducted functional tests with 76
Bacillus species distributed from microbial banks, and selected 17, 20, and 10 species for
phosphate solubilization, nitrogen fixation, and rooting promotion tests, respectively. Field
application tests were conducted on peppers, Chinese cabbage, and carrots, and in Chinese
cabbage, foliar and immersion treatments showed a growth promotion effect of more than 5%
compared to the untreated plots.manage seed bacterium. In addition, there is a lack of
objective verification data and detailed manuals for each use and crops. Therefore, based on
the above research, we will develop a method for utilizing useful microorganisms and

establish a universal method that can be easily utilized by farmers.
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PGPR4=(plant growth promoting rhizobacterium)
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P! Day1 Day3 Day5 Day7

35 AFY-2 04.8 94.4 84.7 61.6
39 sKAY16—-1 84.0 111.4 39.7 42.2
41 sKAY16-4 172.0 162.6 46.1 32.8
42 sKAY16-5 187.8 179.1 99.3 26.0
o2 sKAY16—-30 66.3 67.8 15.4 16.6
Bb) sKAY16-35 208.4 205.2 129.3 112.8
69 M24Y16-3 37.4 113.0 140.7 174.6
70 SGB1B16—1 96.7 83.2 15,7 10.9
71 KGB37Y16-1 56.6 60.7 22.9 22.7
72 KGB37Y16-2 108.6 96.3 18.6 11.0
74 KCB39Y16-1 224.0 225.1 132.9 94.5
81 C8Y16—-11 190.3 212.7 134.9 78.7
A 1750 dist WA gAES AAIRE 23t
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<H 2> HHEHA 73 1785 Y HAE

| 2x2| NaCl 5% NaCl 7% =3 2x2| NaCl 5% NaCl 7%

JGW14-1(22) +++ +++ ++ sKAY16—-30(52) +++ +++ ++
M23Y16-5(27) +++ +++ - sKAY16—-35(55) +++ +++ -
M25Y16-7(28) +++ +++ - M24Y16-3(69) +++ +++ -
M25Y16—9(29) +++ +++ - SGB1B16—-1(70) +++ +++ +++

DGN56Y16-1(33)  +++ +4++ - KGB37Y16—-1(71) +++ +++ ++

AFY—-2(35) +++ +++ - KGB37Y16-2(72)  +++ +++ +++

sKAY16—-1(39) +++ +++ +++ | KCB39Y16—-1(74)  +++ +++ -
sKAY16-4(41) +++ +++ ++ C8Y16-11(81) +++ +++ -
sKAY16—-5(42) +++ +++ ++

Wamgs Wk AY ATE 1Y 69 2k N NH3 A4F] B2 pH faw FEMoR
WAlE R 765 14 23 deld 5aES AN F 2% Mgk Fitel HEHOE 2052 A
SFATHO, 17, 22, 27, 29, 33, 34, 39, 41, 42, 44, 46, 50, 52, 55, 61, 64, 66, 70, 71, 72,

73, 74, 75, TTH).
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(NE 3 S8uABY B AL /& A

FEUIAE AL EART A I5ko] 30| Bacillus velezensis GHI-13% X2)51%.om)
Al A T 2o olsatg o] golula Aol glglon] ke HHelT Hu] WA +1008
53] A2 ol A 32%, TS 28% EUTHE 3, 4, 5).

<HE 3> 202094 11F Bacillus velezensis GH1-13 X2| ™, & EY 28k

pH EC OM Ca K Mg
(1:5) (dS/m) (g/kg) (cmol™/kg)

A A 6.56 0.65 45.77 9.10 1.33 2.32
e 7.23 0.39 33,28 7.71 0.62 1.87

s 6.84 0.51 41.43 8.80 1.14 2.26
23 7.04 0.39 40,52 9,54 0.99 2.21
HAA+1008] H53] 6.91 0.41 39.63 8.93 1.09 2.20
1000 53] 6.94 0.43 39.57 8.93 1.02 2.31
1008} 53] 7.11 0.35 33.25 7.83 0.64 1.90
100041 33 6.95 0.26 32.52 7.35 0.78 1.32
9 100084 53] 6.81 0.65 35.08 8.31 0.91 1.43
o 100u]H 33] 6.67 0.51 37.55 8.34 0.98 1.47
A 100u]H 53] 6.89 0.32 36.54 8.24 1.01 1.51




<HE 4> 20209 1= Bacillus velezensis GH1-13 X2| ®, & EY O|MEXZF

Mz = S Abeft M/ Biomass C
cfu/g Az mg/kg
A A 3.72x10" 1.97x 10" 1.65x10° 226 275,24
A2 1.14x107 5.27% 10" 7.10x10* 161 92.77
o=t 1.44%x10" 5.67x10" 5.10x10* 282 109.20
=P 1.26% 10" 2.33x107 1.77x10" 187 106.89
HAA+100uH53] 1.02x 10" 1,18x10" 1.18x 10" 864 120.30
100081 <Y 53] 5.37x 10" 5.73% 10" 9.97x10* 533 124,21
1008 53] 1.07x10" 5.83x 10" 7.87x10" 136 148.85
¢ 10008 33 1.11x107 1.89% 10" 7.8x10" 142 65.56
A 1000819 53] 8.26x10° 1.25% 107 7.16x10" 80.6 95.14
¥ 10081 33 8.6%10° 1,26 %107 8.06x10* 107 86.63
g 10081 53] 7.03x10° 1.18x107 8.6x10" 81.8 91,32

<H 5> 20209 1= Bacillus velezensis GH1-13 HE2| & $2f XZA}

& (/) 2 Al(g/F)

A2 101 1,712.1

o B 89 1,690.5
H3A 117 1,738.9
HAA+100H 453 110 1,761.5
1000HHH 53] 111 1,780.0
100819 53] 102 1,678.6
w 1000u]Y 33] 125 2,133.6
Ad 1000819 53] 128 1,965.6
100819 33] 100 1,782.2
A 100619 53] 107 1,841.9

i3 GHI-13 A A & Bofatshdyt S avE Al 23 BUA| FoA Faclit
2 o]

I At/ AV vl 7P = UEb e 8] AKolAE o] o] BRI
AN 4.1kgo 2 7P EA SHEUGEE 6, 7
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pH EC oM Ca K Mg P20s
(1:5) (ds/m)  (g/kg) (cmol™/kg) (mg/kg)
R 6.4 3.4 21.6 7.2 0.34 1.22 420
24 6.6 0.27 19.6 6.84 0.19 0.92 234
s s 6.6 0.24 14.6 4,51 0.22 0.83 229
HAA 6.2 0.19 26.7 6.46 0.36 0.93 693
HAA]+1004]H53] 6.1 0.17 20.1 4,90 0.19 0.76 401
™ 100084 53] 6.8 0.34 23.4 6.56 0.32 0.96 449
w 100u]H 53] 6.5 0.27 15.8 4.54 0.21 0.81 246
<E 7> 20209 Jt2Hi= Bacillus velezensis GH1-13 XM2| ™, & EY O|AMSH2
Mz M INES s M=/ Biomass C
cfu/g ArdT mg/kg
g4 A 1.22x10"  1.10x10"  5.26x10° 23.2 34.0
A 2] 7.80x10°  537x10°  7.50%10° 10.4 99,4
=t 1.07x10"  6.20x10°  9.05%x10° 11.8 35.5
HAA] 1.99x10"  9.50x10°  2,93x10* 677 64.4
HAA]+1008] H53) 1.27x10"  6.70x10°  2.40x10° 53.1 35.1
™ 100084 53] 1.10x10"  7.07x10°  4.03x10" 274 10.4
w 100u]H 53] 1.59x10"  1.04x10°  3,77x10" 421 54.3
<H 8> 2020 J}2HH= Bacillus velezensis GH1-13 XE| & 27| Me
Z&(kg) 7&(kg) TE(cm) +1(cm) 24 4~(0H)
A2 2.57 1.53 18.0 32.3 67
o 2 3.54 1.92 19.6 32.9 65
2337 4,12 2.53 21.0 33.6 67
A +1008)H53) 3.68 2.30 19.8 36.0 67
H 10008} 53] 3.79 2.28 19.7 33.5 64
W 100K 53] 3.94 2.57 20.2 33.7 69
A3 GH1-13 A gt & &AW o3 HEote] PA RS AdAsler, 115 3 2 &
At HE SRS skelct W WAl anE FA F diH] 2bolE AHFBHA ekl e
7| Fol Al HEet antrt dSEo = dARA Y nE 4 21y A ZHEAY
WA AR T ot R adlo] Agstng B2y F4FS 9T AAA H7E 4 Ak
=49 & Sle AFs A7t Basioal AeET (LY 8),
4, sesAATn /) 445




EHX2| 10081 33 EHXZ| 1008 53]

(2% 8) Bacillus methylothropicus GH1-13 2| & 1% EfN NS
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3 3 20219 B wj3o| 27} ALAFL stgoy A 1 99F 7}
e 222 23] + 10081 AHA 2| A 7 EUAHH(R 9, 10, 11).

<H 9> 20214 2 b{= Bacillus velezensis GH1-13 Xg| ®, & EY3IsHY

pH EC oM Ca K Mg P20s
(1:5)  (dS/m)  (g/kg) (cmol™/kg) (mg/kg)
R 6.4 0.30 32 6.8 0.50 1.00 943
k! 7.4 3.20 29 5.4 0.31 0.99 775
2 7.1 1.22 25 4.9 0.16 0.83 516
By 93] X 7.2 1.43 23 4.6 0.23 0.80 506
Hx 93] + 1008 g 7.5 1.10 27 6.3 0.26 1.07 659
w317 8.2 1.36 21 4.3 0.16 0.90 326
A 1008 A 6.3 0.64 28 4.9 0.25 0.97 750
10087y ™ 6.1 0.40 30 5.9 0.20 1.04 812
<E 10> 20213 2 v Bacillus velezensis GH1-13 XM2|1 H EQY O|MEX|ZF
M= M ApabR M/ AtAt# Biomass C
A A 1.13x10"  9.87x10°  5.17x10* 2.2 195
e 8.67x10°  7.57x10°  1.24x10° 0.7 82
() 1.47x10"  9.40x10°  1.32x10° 1.1 40
i 93] A 1.08x10"  1.07x10"  7.73x10° 14.0 40
H3z 23] + 1008 A 1.03x10"  1.18x10"  8.13x10" 126.7 66
HAZ 8.30x10°  1.07x10"  7.10x10° 1.2 74
BAA 10081y ¢ 7.00x10°  8,53x10° 815X 10° 0.1 75
1008HY ¥ 9.47x10°  1,03x10"  1,16x10° 8.2 79

<E 11> 20219 2 Hi= Q80|ME Bacillus velezensis GH1-13 X2| ¥ 2ZH|1

Z3(kg) T&(kg) Z0]|(cm) Z(cm) £il(cm)
A2 3.80 2.36 30.6 17.3 57.5
o1 3.26 2.07 28,7 16.4 54.4
By 93] A 3.45 2.20 30.6 16,7 57.4
HI 23] + 1008 dd 3.47 2.17 30.5 17.2 59.6
w37 3.25 2.02 30.0 16.9 58.8
A 10081 ¢d 3.67 2.13 29.3 16.6 56.6
10087 3.91 2.45 31.4 17.6 58.0




2021 & 9ol Bacillus velezensis GH1-135 A 2|dt ait= & 149F gt A4l A, &
EQF9] o]glshy Wgh= ¢l oy At/ AMdeS i 23] + 1008 N4 7H A YERTS
FAE  oiv] 2xA e oA I 5% 7t & AR YEHTHE 12, 13, 14).
<H 12> 202149 2 o2 O0ME Bacillus velezensis GH1-13 XE| =& EQY 0|35t

=

pH EC OM Ca K Mg P20s
(1:5)  (dS/m)  (g/kg) (cmol™/kg) (mg/kg)
A A 7.7 0.40 25.0 4,90 041 1.30 412
e 7.1 0.31 26.7 3.47  0.21 0.85 357
H3x 93] + 100081 G 7.1 0.34 95.7 3.97 022  0.87 434
HIEZ 93] +1008] A 7.2 0.32 27.3 4,00 0.26  0.88 484
10008 A 7.0 0.32 28.3 3.70  0.26  0.86 433
10087y ¢ 7.1 0.33 27.1 3.89 024 087 450

<E 13> 20214 & o2 Bacillus velezensis GH1-13 X2| M & OMEHZ

Ml QM AMT M/ AHSE Biomass C
A A 1.13x107  9.87x10°  5.17x10 2.2 195
A2 9.47x10°  6.97x10°  6.07x10° 15.60 134
H3 93] + 100081 G 6.73x10°  593x10°  1,03x10° 65.34 178
Hx 93] + 10089 g 8.00x10°  4,93x10°  1,05x10° 76.19 146
10008 HH 6.97x10°  540x10°  1,11x10° 62.79 147
100t} 5.50x10°  3.13x10°  7.77x 10" 70.79 112

<H 14> 20218 Bacillus velezensis GH1-13 M2| & 4~=FfH|n

=2Hg) =& (cm) ZZ&(mm)
3g] 152.5 17.1 44.0
Hxzag] + 10008]H g 151.1 18.0 44.0
Hx g + 1008 g 152.7 17.9 43.0
100081y 138.6 17.1 42.3
1008HY 150.8 16.9 43.8

heHl 29 B WA A E 159 2o o) 4B g Aol FAH
BEENEI} 71 BA ebgeh, wiEe B9 QA7 DRAZ FAATE B ool
ha FE7}F Y EOIHE AXYIAS o3 Gu ek, BAXPHol g AT T Aoleh
AR A% AN Aol KR FeE AAFAHE FASHE Wajol HF Aoletn
T E (3R 15, 16),
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<H 15> J}2Hi=E Bacillus velezensis GH1-13 X2|7 & 22HH|n

Z=3(kg) T3(kg) t1(cm) T=(cm)
A=RaE) 2.54 1.47 31.6 14,7
L ESC RS 2.52 1.41 31.5 13.9
A (gA A 23]) 2.70 1.61 33.3 15.0
AAA 2.82 1.57 32.4 16.0

<H 16> t28i3 Bacillus velezensis GH1-13 XN2|7L & AHEH| W

HZ&Hem) &~(oh) =&(kg) =& (cm) =&(cm)
FA g 57.4 24 1.45 22.2 10.4
o) 2 (afjoFel) 57.9 23 1.49 20.9 10.5
Hx A (4] A 23]) 76.5 22 1.51 21.9 10.5
ZAAA 2 57.7 22 1.50 22.7 11.0
(MIEIH: SE0|M29| 715N B 2 SHEF AE35 7|& i)

7F 20209 ~ 20229 = 4 #idEed A, & s@7IeAY wFESS =AY A5
fofese Lxat, FEE, a8, A, 58 colqlon, Ak A+

b )
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R ngE P LWoRNY Be upEA% 1650 tatel AR A4
ARe MAT AT SRae WAsHE o] uet 1152 Ausigon AW 239
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R RE }BF Ao
vrepte.

oh ARy B2k AF AT e F24) wsh Ao bt 23y AFeA 205L
Agsigon], 7 ulag o W FUAWS W AR AP 2AY dy)
A9 Zo| Aolg MnF AT 1059 g AusAc

(N 9 $8u8g A4 485 71 AL

7h EuE "g%-%—ﬁﬁi’—} HAS 5t 139 Bacillus velezensis GH1-13E *] €]

s o 53] AT FolA 32%, BFLS 28% =QIth 13 A
YA A= UXWJ = ] AL fefuldt abol= gl

U, ¥jol et Bacillus velezensis GH1-139] 57 A= 7FEHls, odd S,

be wE 3 33 AR AAE, RAA Aol R o AR5 anst

M = Aoz yehgt

th, 929 Bacillus velezensis GH1-132] A 2| Aol A= Auffulj 2 ahZd AfufA] Hz
Aelsh A A@stdon mxe ) 24 5% 27 AR Lepte
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