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ABSTRACT

To isolate a bacterium that produce plant growth promoting hormone, a total 150
bacteria were obtained from the soil in Gyeonggido, Korea. Among these, one isolate
GM-B6 showed a good growth promoting resultes in a lettuce seedling. The strain was
identified as Bacillus sp. by 16sRNA sequence, the results of morphological and
biochemical characteristics. We named this isolate as Bacillus sp. GM-B6. Gibberellic
acid 4(GAs) 102.1ng/ml was produced by GM-B6 culturing in a fermenter with TSB
media 25C, pH 57, 72hr. Cultured GM-B6 was mixed with nursery bed soil, lettuce
leaves growth promoting activity 8~15% compare to non treatment. In the field test,
flow water treatment with GM-B6 was 8~10% growth promoting effect in lettuce,
cucumber and 12~23% in cherrytomato, respectively. In this study, selected isolate could
be a potentially effective PGPR agent in cultivated crops.

Key words : Plant growth pormoting hormone, Bacillus GM-B6, GA4
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sobitol& 7} 1% &2 FH7bste] 25T, 180rpme 2 24417k viF & WA Eo] A&
AEE g5ty a, dade HlwA oA (NHy)S04 0.1% ™Al yeast extract,
beef extract, malt extract, peptone, tryptone, ammonium sulfate, ammonium
phospate?] @298 7 05%% HA7}ste] vl LS ZAbEGY. ErldREE HAa
Ao A F7]d R/ KoHPO, 0.7%, KHoPOs 0.2%, MgSO4 - 7H20 0.01% w4l
NH4Cl, NaCl, K;HPO,, CaCl., LiCl, KCI, MgSOﬂH)O FeSO4, FeCly, BaCl9]l #7189 F&
ZF 5mMA H7bsto] A= o] i Fes Felsk it

# AFEN 28 A A
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AFARE Fstdrt. 1 F A APl g YAS BAS] A A FR
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o Al 180rpmo.2 72A17F ek ok wjded 100mlE 5,000xg, 4T, 3023 YA
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A3A T 22478 = Acquity UPLC-Tandem Quadrupole Mass Spectrometer(TQ-MS)
2 Acquity UPLCE o¢]&38}9] Acquity UPLC Cig 1.17mm, 2.1x50mm Column® =
flow rate 0.4ml/min®. 2 ¥A]5}4 ),
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% No. Behg o AR@
1 63.3 0.46 29.6 43.0
2 30.0 0.67 40.1 47.4
3 33.3 0.88 50.8 56.7
4 6.7 0.35 43.4 50.6
5) 6.7 0.35 44.6 93.2
49 46.7 0.54 52.2 o4.7
B5 40.0 0.66 44.3 53.7
B6 60.0 0.68 54.5 59.5
B7 50.0 0.67 51.3 52.8
B9 66.7 0.61 46.6 55.1
A g 23.3 0.37 48.5 48.3
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A5EZ v AE Bacillus GM-B6l dlgh wjga 548 2AHs 23 25T, pH
5~7, 48A17F o] vtz Al 600nm el ODgkol 1.0 o]/fo] A3 zo=

1 A
Yetsth(ay  2). A wjRARE fE wiRERE 25TCoA wjYs A
MIB(Micro Inoculum Broth, Difco)¥i#] 2} TSB(Triptic Soy Broth, Difco)yl =] el A
180rpmo. 2 48417t w3t A S -5 ODgkel 7Hd =Skoh(aE 3).

o oD
1.2 1.2
k- 10 1
&
% 0.8 | 08
06 ——GM-B5| | as e
T ~m—a8hr
~loa | 04
=t
02 02
0.0 +——4——+ T T 1 0
10 15 20 2% 30 35 n T 3 2 5 6 7 8 9 pH
] 2= (TC) Hl] FAF= (pH)

19 2. Bacillus sp.GM-B69] €% 2 2% Z7Ao| w2 ODzk W3}

3. wiA F59 g AP Bacillus sp.GM-B62] ¥l 54

WA ET  TSB MIB MRSB PDB  YMB NB LB
2413k 125 126 001 001 101 018 100
4872 117 154 001 001 089 058 131

* Wi YA % 600nm OD%FE =7

Bacillus GM-B6 #jFel] A4 @A ge F 49} 7Z9] sucrose$} starchs ©] &3
] wjko] # FHon HAYL FRFEES o3 H|YAAM(E 5), FUIAFE

NH.CL, KClol 4] wjko] & I SITh(E 6).
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F 4. &4299 Bacillus GM-B6¢] #j<% 54
W maltose fructose glucose lactose sucrose mannitol starch sobitol
24 0.01" 0.01 0.01 0.01 0.07 0.07 0.06 0.06
48 0.04 0 0.10 0.10 0.11 0.09 0.23 0.07
72 0.05 0.04 0.07 0.08 0.12 0.08 0.21 0.07

* 257, 600nm OD# =74

¥ 5. 249Y¥ Bacillus GM-B69] W 4EA
429 Yeast beef malt bacto  bacto ammonium ammonium
A 71 extract extract extract peptone tryptone  sulfate chloride
24 1.15° 0.07 0.14 0.11 0.95 0.07 0.36
48 1.38 0.14 0.14 0.15 0.80 0.09 0.53
72 1.24 0.13 0.13 0.14 0.72 0.09 0.42

I 6. 719 %Y Bacillus GM-B6Y] 8] %EA

o 2
W NH,Cl NaCl KHPO; CaCl; LiCl KCl MgSOHO FeSO; FeCl: BaCl,

24 0.89° 0.86 0.74 061 091 0.90 0.85 019 018 050
48 1.17 1.14 1.27 0.79 1.06 1.16 1.08 025 019 0.75
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IBA - - _
BA(6-Benzylaminopurine) - _ _
Kinetin - - _

* — ! non—detected

=]

8. wiFAIZHE A Ay A

Hj A ZHE A4 A 8 2 (ng/ml)

DR

241 3¢ 48] 3* 27 2
TSB 30.8 75.3 102.1
YMB 35.1 50.4 73.6

ot HAE AA JFEAS X 82

ANasE 2 AuA B oA s A g 39E g9etr] Sl dES
0cfu/me F=2 93 vAE Fds 6 19 n&z £33
Zobe Z=EE ¥ 9% #o] FALRY 2~28% =%ko
e oiH AEdE 9 56~18%, 9% 3.3~83%, 95 45~78%E Aol F
AE AR 10).

9. SmAolA GM-B6S 2w Zolg

A2 &

A} = e 27}k 20] EftE
GM-B6 100 100 83 87 9%
L) 87 97 55 78 93
¥ 10. S84 GM-B6Y #&Ed S22 g3
2} & ] 2 & % (mm) 2 (mm) 50l SHEIF(Y)
= GM-B6 98.9 66.8 55 19.8
°c T T2 2 83.8 61.7 5.1 21.3
o GM-B6 91.0 42.6 4.2 14.3
2 2 83.1 39.3 3.9 15.3
o o GM-B6 71.0 92.6 2.3 -
- -] 2 67.2 89.6 2.2 -
Al A 8] EF-2o A AFel Qo] WEERES ik ASEFF aI3E gl
Az, 43 ol oF 10% UMk on ol 3 FARAoY foyel 91
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H(E 1D, WeErEs 9 12%, 9% 14%, 774 21% s7tste &8s F38
s Bow, el e FA e el sd o] 55%, A E 8.7%, AT
7} 229% S7vshe 2dE EATHE 12).

i 11 A GM-B69] 45, 2ol AKFH3 a3

% g SR T %
° (g/5) (kg/10a)
= GM-B6 341.3 3,379
° 5 2 314.6 3115
o ol GM-B6 676.0 6,556°
- 2] ) 611.8 5,058
x* GM-B6A48](2/4) : 43](4/25, 5/3, 10, 17)
w FFEZ AFE AANY/Y) ; 412 #é}  721(4/30, 5/9, 14, 22, 29, 6/5, 11)
% QO EF, HEE}EM, AA(4/Y) 5 4/9, F3:53](5/22, 31, 6/4, 7, 11)
J: t-Test
I 12, T FA GM-B6Y] WL EME M= Fy
o o3 A o 3 =7 3} F 3} 3E EES
Q = T 5 ==
F = AFWE O (mm) (cm) (mm) (mm) (g)
o~ GM-B6  13.1% 7.4 10.2° 37.9° 26.2° 16.6
524 1.7 65" 8.4° 35.9” 24.1° 135°
* A2(4/Y) 56, GM-B6 4—’??%‘—2(%/“) 53](5/9, 18, 30, 6/13, 27)
* ZAMAIZI(E/Y) D75, AEE A FYUA s
) t-Test
4. 3§ Q
Az ABAA 7% FYS S FEo| AKER WYRS AEaly] 5ke] A MBS
2 Bk vAlES W, Adsta o EAY AdEdS st AEAS S8

S AR A3 o 2

7h AEe ASEF3 237t e vAE dFE SEAY

o AddE wse Askeubsat 16s rRNARA & 8
B4 A1, Bacillus sp. GM-B62 ™5} t}.

t}. Bacillus sp. GM-B69] dj&x=71e =% 25T, pH 5-7, MIB, TSBul|#| 4847t
o] wigst= 3ol OD#el 1.001 = UEyth HA Jddo=z gaede
sucrose, AU yeast extract, F719F= NH,Cl, KClol| A vjFo] -3}tk

2}, Bacillus sp. GM-B6 = TSBHIR|, 72A]17F o] wjdkA] AAEFR 5252 GAY
102.1ng/ml A4 o] 1= Y
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