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ABSTRACT

Received: October 16, 2017 To isolate rhizobacteria exhibiting antifungal activities for for five pathogenic fungi (Sclerotinia sclerotiorum,
Revised: November 15,2017  Fusarium solani, Collectotricum gloeosporides, Fusarium oxysporum, and Botrytis cinerea) which cause
damage to Ginseng root in Ginseng grown fields, four soils were collected from Cheorlwon gun, in Korea.
From 4 soils, a total of 160 bacterial strains were isolated by dilution plate method. Among 160 strains, 32
strains showed antifungal activities for one or more pathogens. From 32 strains, three strains exhibited
antifungal activities for all pathogens. These are two Burkholderia cepacia (ATCC 25416 and ET 13) and one
Paenibacillus polymyxa (ATCC 842). These potent antifungal strains showed high identities (99% using
16S-rRNA sequencing).
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Identification of 3 strains showing antifungal activities for five pathogens.

Sample no. Strain Strain no. Identities
BI1 Burkholderia cepacia ATCC 25416 99%
B138 Burkholderia cepacia ET 13 99%
BI155 Paenibacillus polymyxa ATCC 842 99%
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Introduction
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Materials and Methods

ESANE M F 2N 2 AFAH EFA RS -7 d U A3k U] 276-400 1R Q1A
OFZAA QA ENA] E oA 2] 0] A& THE 43 (A: QUAAENA] 1, B: QUAERA] 2, C: QU8 A] 1, D: 14F
AR 2] 2)0llx FHEESFS AFIotAL, HFSH Al 8= 3Lt 57 T2 mmA| 2 AAF5t] ARSI A1
A= o] o]gfshEA 5.0 2= pH, EC, a4t NOs-N, 471887, ol 2w k8 (CEC), Jol 3, EAS
SAsI o, EG H AEA 24T (NIAS, 2000) 7 ESRFHEATH (NIAS, 2010)0]l 510 124151310 (Table 1).
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Table 1. Physico-chemical properties of four soils used for experiment.

pH EC OM  AvailP,Os NOs;-N CEC Exch. cation (cmol* kg™)

Sand Silt Clay
%
5.6£0.02 0.75£0.01 31.1x1.17 341.7+1.68 129.9+0.45 19.3£0.50 19.5£1.02 0.87+0.04 2.65+0.22 0.91+£0.03 70 24 6
5.5£0.04 0.81£0.03 37.5+1.35 366.7+1.55 138.9+1.92 20.6+0.79 17.3£0.81 0.81+0.04 2.14+0.20 1.35£0.05 69 23 8
5.940.03 0.28+0.02 28.7+1.55 284.7+3.06 109.7+1.25 12.1+0.59 9.39+0.22 0.28+0.02 0.84+0.02 0.08+0.02 52 36 12
D 6.0+0.02 0.29+0.01 36.7+1.16 263.8+2.40 108.6+1.13 13.2+0.72 11.8+0.34 0.31+0.03 1.03+0.07 0.11+0.03 72 22 6

Soil Texture; A: SCL, B: SCL, C: SC, D: SCL
* SCL: Sandy Clay Loam, SC: Sandy Clay

(1:5) dSm' gkg! mg kg! cmol ' kg! Ca K Mg Na
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ASHAT0| st Z2es™ "Wt AEHYTF 5 F (Sclerotinia sclerotiorum, Fusarium solani, Collectotricum
gloeosporides, Fusarium oxysporum, Botrytis cinerea)°l I3t A5 E= H71517] o] AAlt thzui & %1
Yst3ict. B Hwte] 73 PDAH|A| o] Alehriefste] b 270l fh27]olA 24°CE 3 L7t st vhs Al

HloRS Bo 192 o vjoystol T YRS SHstHom, o] FPDA plateo] 2710] WAFS W F IHE
oo 28] Rl 160 £ AlRE HAFSIAT, 11 5 A2HUR s Bl chol) B D5 2o] e FHE A
Sfslo] QATAF YL Sof AFH 0 HfHel AFRF-S Hshsict

QATZ 16 IRNA E7IMHEN WBSHS SH EIH 228 5 16052 278 thlfosio] 4

AF553 T2 22 Gram staining methodE 13YSHATE 16S rRNA H7 A E2 412 216l Eﬂ-olfﬂ%
universal primer$] 27F (5'-AGAGTTTGATCCTGGCTCAG-3")2} 1492R (5'-GGTTACCTTAGGACTT-3")E At
4519137, DNA Engine Tetrad 2 Peltier Thermal Cycler (BIO-RAD, USA)ZE -3-73AS S-E319L} -3t 3 £-9]
0] HRE netsly] 9J5te] Bigdye®™ Terminator v3.1 sequencing kit (Applied Biosystems, USA)S ©]-8-5
16S rRNA G714 E-& &Rlste] o, nj==1H1 &4 HAE] (National Center for Biotechnology Information)$!
NCBI®] BLAST (Basic Local Alignment Search Tool) H|0|E] H|o| A5 53} Z}Z}o] t5-2] B3 ulet & | ws}
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Results and Discussion
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O] Aol TR FRIE It AP Aol whEH TAHAREEC] FF== Agrobacterium sp, Pseudomonas
sp.©] IFE-S ZFA]okal Q)om, 2} P42 Bacillus sp.2] 735 YHEA O 2 A2 ¢Fo] EAflol= A0 =2 deiA
2t (Kim et al. 2012) 2 Aol ARH ESF A=A 22l H Al 73-%- Agrobacterium sp, Pseudomonas sp,
Bacillus sp. 3t 350 5 Tt Aldo] WARSITE ©] F Bacillus sp. 2] 73-%- 27/3 7120 IAs, =4
= sl Bete] SAe AARitks A7 Hel B Qlot (Rios et al., 1988). EQF a0l Foldt
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Aol A AAIRE Autet A o] dX|gt A O = LEF T} (El-Banna and Winkelmann, 1998).
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Table 2. Antifungal activities of rhizosphere isolates against 5 pathogens.

For inhibition diameter (Unit: mm)

. Sclerotinia . L Colletotrichum . .
Strain No. ) Fusarium oxyporum  Botrytis cinerea . Fusarium solani
sclerotiorum gloeosporioides

B006 10

BO11 8 3 10
B014 11 8 11
B028
B054
B060
B071 10

B08§2 3

B097 2

B101 3

B113 12 4 10 4 11
B116

B118 4 1

B122

B123 5 1

B125 10

B127 1

B135 4

B138 11 3 10 6 10
B139

B140 6

B142
B143
B148
B150
B151
B152
B153
B154
B155 10 6
B160 6 11 1 10
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Fig. 1. Antifungal activities of 3 strains (B11: Burkholderia cepacia ATCC 25416, B138: Burkholderia cepaciakT 13, B155:
Paenibacillus polymyxa ATCC 842) for five pathogenic fungi (a: Sclerotinia sclerotiorum, b. Botrytis cinerea, c.
Colletotrichum gloeosporioides, d: Fusarium oxyporum, €; Fusarium solani.
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HI7IME 2N Y MESHH FH Al Yol ol 2383t A5H 3 Foll tholl gram staining= 7
Yot At A=+ 3 F 57} gram-postive=® UEPFOH, B2} HE5HA WH O 2 A7 sequencing 27+

NCBI BLAST tﬂo]ﬂﬂﬂolig Soll vl - B39 A3k, B119] 5= Burkholderia cepacia ATCC 2541602
99% Yx|oh= 71 02 YeRE o™, B138¥ 2] 7 {12t w5 Y5HAINE Strain no. 7} THE ET 1322 99% Y|t
St B155 bﬂ«] 73% Paenibacillus polymyxa ATCC 8422 99%=% Ux|oh= A7} LTt (Table 3). 2F4 o2
w2 WS 3 T o i RoHE Bt 5 &l tig 2 o] St AdwtaE A H ]

Table 3. Identification of 3 strains showing antifungal activities for five pathogens.

Sample no. Strain Strain no. Identities
B11 Burkholderia cepacia ATCC 25416 99%
B138 Burkholderia cepacia ET 13 99%
BI155 Paenibacillus polymyxa ATCC 842 99%
Conclusions
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