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Effects of Various Plant Growth Promoting Rhizobacteria on the Early Growth of
Red Pepper Seedlings, Capsicum annuum L cv. Nockkwang
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ABSTRACT

Various rhizobacteria was isolated, and was bacterialized into the substrates to clarify
the plant growth promoting effects of rhizobactena on the early growth of red pepper
seedlings. Total 125 bacterial isolates were primarily isolated and purified from the soils
in greenhouse. And four strains were finally screened, based on the antifungal activities
against Fusarium sp., Pythiwm sp. and Rhizoctonia sp. of red pepper plants. The
strongest antifungal strain RB 109 has a antagonistic activity against Fusarium sp.,
Pythium sp. and Rhizoctonia sp. in terms of 66.0%, 65.0% and 66.1%. Early growth of
red pepper seedlings was promoted, when cultured solution of rhizobacteria RB 109 was
bacterialized into the substrates. Antifungal rhizobacteria RB 109 was identified as
Pseudomonas sp. related strains, which has a similarity of 82% to the Pseudomonas sp.

Key-words : PGPR, root-infected pathogen, antifungal activity, Pseudomonas sp.
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FHBE o2 FEFET, dgAE FFH X E IHCY incubatorol X 24~48A17F Hx ol
A I uixge] veld 9d F2UE Y S we ey, d¥gdy Ade
AR SZolA SAstE AxH AT Fusarium sp.), BRE2HAF(Rhizoctonia sp.), %
YL (Pvthium sp.) ol Wil dFALE ZAEe 459 FFE FATHMA(PDA
medium)ol A HZF2 o2 Esiyo

Sampling the soil and root materials
Dilution of supernatants after vortexing for 5 minutes
Smearing of 200ul supematantlon nutrient agar (NA) medium

Incubation at 35C (darliroom) for 24~48 hours

Selection and purification of bacterial isolatels depending on morphological characteristics
Activation of pm’ifiedlrhizobacterial isolates
Spotting of root-infected fungi on the cente: of the potato dextrose agar (PDA) medium
Spotting of selected and purified lrhizaobacberial isolates on the side
(2cm apart from the center) of the PDA medium
Selection of antagonistic rhizobacterial ilsolates showing strong inhibition zones

Fig. 1. Selections of antagonistic rhizobacteria against root-infected pathogens of red pepper plants in
greenhouse.
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‘=3 n2(Capsicum annuum L. cv. Nockkwang)E FA8td 100m'e] frej24ddM £
Pt 13 FAE 21T 270N Holsted IAVE wjAE FAE 50T EF oo I
Z3gch. m2o Bgo] 27 A% AHAHANRE W 15emxH 15cne) k24 FE) A3
o WikEALKEY) 2/3mMdoz At usgt. FHe 1/3HP ZHHI 9 Elojn], AT
285 olgste] £1 10418 LF 3AAo] T8I FANSse] FFEAT. TFUMGAY &
BEEY EYHE 283 845 Z FFE JLANNANB medium)olA 242 A=
AR F 0.855% AAAGSE olgste] FRuldAL x10 cells/mle] FEZ AT F
FZujke) L& ZaYE x| 500gel EQste] At nRe AFEAE FFAYFE
5090 2t HaTd 2%, 944, 272, 994, AW, 3 J1eE 4AF ¥ BEF 58
ZAM8tA T, 9 AL Delta-T area meter (CB 3535, CBS OEJ, U.K.)2 &A%z, A&
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BFPGA BT AAEH opse nF AdAu ESIA F 12579 2ANTHE IF
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Table 1. Suppressiveness of antagonistic rhizobacteria against root-infected Fusarium sp., Pythium sp. and
Rhizoctonia sp. of red pepper plants in greenhouse.
Antifungal activities were measured at 7 days after incubation (25%, darkroom).

haracters Fusarium sp. Pythium sp. Rhizoctonia sp.
Inhibition  Antifungal Inhibition  Antifungal Inhibition  Antifungal
Strains zone(mm) activities(%6) zone(mm) activities(%) zone(mm) activities(%)
RB 012 470 52.0 491 4.0 6.94 76.9
RB 087 5.82 639 562 62.4 5.36 59.3
RB 109 5.86 66.0 578 65.0 5.83 66.1
RB 127 450 5.0 5.89 655 561 62.4

Colony diameter(mm) of antagonistic rhizobacteria
Pathogen colony diameter(mm) of no treatment

* Antifungal activities =

Adtd o g RB 1097 23497, 41¥dT £ BASHAT T s 7M8 58 I
248-g ol Aoz eyt A A TAATHY 1F A2y AdT(Fusarium sp.)dll HE



wiE o] MME R REMEC 53 1% HES DPERY niA e BE 141
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Fig. 2. Inhibiton effect of antifungal rhizobacterial isolates against root-infected fungi of red pepper plants in
greenhouse. A, B, C and D represent Fusarium sp., rhizobacterial isolate RB 109, Pythium sp. and
Rhizoctonia sp.
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Table 2. Growth characteristics of red pepper seedlings as affected by the bacterialization of cultured
solution of antagonistic rhizobacterial isolates in cocopeat at 50 days after treatment.

Characters | Plant ht. Stem No. of  Leaf area TIOD root  DW/FW
Rhizobacteri (cm) dia.(mm) leaves (cnf) e(réﬁg (%)
Control 10.4b° 3.01b 10.0b 82.0b 95b 9777
RB 012 9.6b 3.00b 9.0b 76.0b 9.3b 10.360
RB 087 15.5a 4.85a 12.0a 154.0ab 16.7a 9.133
RB 109 16.7a 5.26a 13.0a 204.0a 19.5a 9.307
RB 127 16.4a 4.95a 13.0a 172.0ab 16.8a 10.810
Characters Fresh wt.(g/plant) Dry wt.(g/plant)
Rhizobactena Leaf Stem Root Leaf Stem Root
Control 2.29b 0.55b 0.74b 0.22 0.05 0.08
RB 012 247Tb 0.56b 1.12ab 0.28 0.06 0.09
RB 087 4.67a 1.36a 262a 047 0.13 0.19
RB 109 5.89a 1.92a 2.29a 058 0.20 0.16
RB 127 5.15a 1.69a 1.76ab 0.54 0.18 0.21

?Mean separation within columns by Duncan’s multiple range test at 5% level

2387 e dFidde] SE4EW EYMAAAE B9 RB 10971 M Ftedl,
TFE A3 AstA &L dz7ol vd o 6.3cm A= IV R ey, 39 2
+= RB 187, 109 % 127 ZdXYY F5ol FA9 oH, 4= 120 HE 7138
o FREFEe dad g9F AFE B FFAYA A oF 154~204cr FEEA =70
Hisf of 28 A= FUlEtAE, ol2E AV AR Tk ‘5F 239 FIIETA B
AAEAAAE £ oz JgHNY. B, FFuFdY EdAYgE Fage] 4 £
k. #59 2dAYE 4, €71 R Fo AT @@L IFE vIR AAR FAAE
2oy, AEFS AL F940] Yt Aoz BT

£ 489 A¢ Aoz 2dAT RB 10971 5% 159 FEAR 7MF e AR5
ZEHE B4, RB 1098 ez @59 $HE AAstgen 43534 #d5e w7
Fol tiside FF B 77 S0 E HAoE AAHU.
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ZHMF RB 1098 SAS 27 Preudomonas sp. 9+ % 82% A9 FANES 2= #5328
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99 THKE Sol ook BAHSA AY AA) FAEA FAElolol & Ao APt

ESd
=
224

>

Table 3. Characteristics of antifungal rhizobacteria RB 109.

Characters Pseudomonas sp. ATCC 31125 RB 109
Cell length 1.5~3.0um 1.8um
Flagellar >1 16
Pyoverdin production +
Oxidase +

PHB production -
Starch hydrolysis
Tween 80 hydrolysis
Denitrification
Arginine dihydrolase
D—Xylose

Glucose

D-galactose
D-Fructose

Sucrose

Saccharose

Butyrate

Sorbitol

Acetate

Maltose

P+ + 4+ o+ o+ L+ o+ o+
I 4+ L+ 4+ 4+ 4+ o+ o+ o+
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Table 4. Characteristics of antifungal rhizobacteria RB 109.

Characters Pseudomonas sp. ATCC 31125 RB 109

Ethanol -
Benzoate +
Quinate +
Glycine -
Green pigment -
Propionate
Butyrate -
Adonitol + -
Ethanol - +
Growth at 4T
Growth at 41C
Oxygenase
Pipecolate
Cadaverine

o+ o+ 4+

+ o+

+
+

+ o+ o+ |
+

V. ¥ =

3o ZFATHFE ALESNA 28 F SHEE EYAse A2PAEDay
2459ttt ALEYA F 12559 @daFE 1382 eFEedidoen, a3 wA)
e fudT, dTHYT 2 BREHYTE Sl ddld gaFgo] $5F 459 2AAT
2 HFHoFE ReEid. d7FLo] /MY Edd FF2ZE RB 10924 =44 sl
e 66.0%, YnBaFel dAME 65.0%, BREPAF WM E 66.1% = Gz
5 Yen) AvrE oz 60% oo AF¢AES e Aoz Hyd, A #F RB 1099
MgAe SREE EYXNIYA 2FFEY 27RQF0) 229U, 2384 AT RB 1098
TR A Pseudomonas sp.9t 8% A= FAM dFE FRHY Pseudomonas sp. RB
1092 B33,

e

Foo}: AEAAEA ZAVAE, BIAXAGA LT, Fo2E, Pseudomonas sp.
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