ﬂ' E E Q!‘ QI II The Korean Journal of Mycology

8T8 - USE - YHS

77_0']5&76— 1/ *‘9‘/{37757}"7/[

a

Control of Colletotrichum acutatum and Plant Growth
Promotion of Pepper by Antagonistic Microorganisms

Joon-Hee Han, Moon-Jong Kim and Kyoung Su Kim*
Department of Applied Biology, College of Agriculture and Life Sciences, Kangwon National University, Chuncheon 24341, Korea

ABSTRACT : Anthracnose caused by Collectotrichum acutatum is the most devastating disease of pepper plants in Korea. In this
study, we evaluated the effect of selected antagonistic bacteria on control of anthracnose and plant growth promotion of pepper
plants under field conditions. Four different bacterial isolates used in the current study were isolated from the pepper rhizosphere
(GJ01, GJ11) and tidal flat (LBO1, LB14) in previous studies. Four bacterial isolates, together with a control strain (EXTN-1),
showed antifungal activity against C. acutatum in a dual culture assay. To test for plant growth promotion effect, seedling vigor
index and growth parameters of pepper were measured under field condition. As a result, all four bacterial isolates were effective
for improving plant growth promotion. The strain GJO1 was the most effective in improving the seedling vigor on pepper, but the
strain GJ11 in increasing the pepper fruit yield. The incidence of anthracnose was inhibited in the range of 63.2~72.5% by
treatment of four bacterial isolates. The current study indicated that the four bacterial isolates could be used as potential biological
control agents of anthracnose disease of pepper.
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Table 1. The list of bacterial strains used in this study

89 IFEAETE C acutatum E°] o)™l Cal-
1 (5-CAG GGG AAG CCT CTC GCG GGC CT-3')%%
ITS4 (3-TCC TCC GCT TAT TGA TAT GC-5') Zz}o|H
 Kim 5 [4]% 22 WHOE PCRéF ER1HTh. o]+
o @A} #elE F3l o welstl e, PDACIAN 74
et e FASE At vhE IARE R
HITFE 15%7F H=F glycerols 7181 -70°C deep
freezerol] Hykapa X Aol ARSI, & ATl ARE-
g A ES APATE o] A=HAE Dol o
St gtEAdo] 93 T2 AL Lee 5 [18]°]
28t Bacillus sp. GJ01, Paenibacillus polymyxa GJ10%}
Han 5 [19]°] &It B. amyloliquefaciens LBO1, B. atro-
phaeus LB145 Z&sle] ARESIITE. 18]al A<l vl
AAEAA (A2=dl BFHAEAN)E FU3t B. valismortis
EXTN-1[20, 21]S YdtNZT (positive control) O 2 A&
359} (Table 1).

ZE0|ME2| TALYEE AN St

DA gk A QAEAE 1] 9ISk
HYATS PDA HIR|o|A] 7 TF 270 A] vl el & o
AL & Foll A 4 mm 2749 cork-borerZ agar plugE: @l
oJUjo] LB agar (Duchefa, Haarlem, Netherlands)$} PDA
£ 50%% E313F PLA (PDA+LB)HIA] 3 7128l %319
Tk 1Al 25°C, gEANA ST v AIFT. o] Fo
A E-S 53] 2181 4 mm 749 cork-borerE:
o]-g3te] PLAHIA] 7heHIE THSE 3709 RS YRl
T} LB-brothol|A] 28°C, 200 rpmO.E w3t 2| ==
2 0.D (optical density)gt 1.0°02 A3 FHeol| 20 pLA
T4l HE3I ). Controk LB-brothHIA|E- 20 pL HE
SHATh. 18]aL 25°CollA 7Y BRF WS Aste] wlj<gst
RaL, AP AR AEES SAsHTE dAMEE A
€2 Han 5 [19]°] Wt AXFSIAT. TD (treatment dis-
tance)= AIVHE HF vl R|oA At TAR] Holo)H,
CD (control distance)= control BjX|ol| A A&+ A} 2
olojc}, 7} AFLe 3 k0 7 43519t}

TAMIA A1 (%) = (1 — TD / CD) x 100

Strain Species Location / Source Reference
GJor’ Bacillus sp. Chuncheon / Pepper field soil (4]
GJ11 Paenibacillus polymyxa Chuncheon / Pepper field soil (4]
LBO1 Bacillus amyloliquefaciens Yeongjongdo / Tidal flat (18]
LB14’ Bacillus atrophaeus Yeongjongdo / Tidal flat (18]
EXTN-1 Bacillus vallismortis Commercial production / Pepper field [19, 20]

‘Accession number is KACC91870P.
°Accession number is KACC92039P.
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Fig. 1. Antifungal activity for in vitro inhibition of mycelial growth of Colletotrichum acutatum by antagonistic microorganisms.
A, Dual culture assay. C. acutatum were cultured on potato dextrose agar (PDA) plates at 25°C for 7 days, then a mycelial disc
was cut and placed center of LPA (LB + PDA) plate. LPA plates contained holes (4 mm in diameter) made with a cork borer.
Bacterial strains were inoculated in the holes for plate. Results are shown for: a, Bacillus sp. GJO1; b, Paenibacillus polymyxa
GJ11; ¢, B. amyloliquefaciens LBO1; d, B. atrophaeus LB14; e, B. vallismortis EXTN-1; f, Control. B, Measurement of inhibition
effects of bacterial isolates on mycelial growth of C. acutatum. Inhibition zones were measured after incubation at 25°C for 7
days. Error bars represent standard deviations of three replicates. Different letters on bars indicate significant differences

according to Duncan’s multiple range test at p = 0.05.
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Table 2. Effect of antagonistic microorganisms on seedling vigour and seed germination

Treatment Root length (cm) Shoot length (cm) Germination (%) Vigour index"
GJo1 2.36 + 0.48bc’ 8.18 + 1.60a 93.3 £ 2.08a 983.4
GJ11 3.00 £ 0.35a 7.24 + 1.78ab 92.3 £ 2.52a 945.2
LBO1 2.13 £ 0.43c 7.47 + 2.13ab 90.0 £ 2.65a 864.0
LB14 2.20 £ 0.43bc 6.76 £ 0.72bc 89.0 £ 2.65a 797.4
EXTN-1 2.46 + 0.44b 7.57 + 1.90ab 90.3 £ 3.51a 905.7
LB-broth 2.13 £ 0.53c 6.86 + 2.05bc 91.0 £ 3.00a 818.1
Control 2.32 £ 0.72bc 6.04 £ 2.13c 88.0 + 3.61a 735.7

‘Vigour index = (shoot length + root length) x germination (%).

*Values are means + standard errors, calculated from three independent observations. Those sharing the same letter are not significantly

different, based on the Duncan’s multiple range test at p = 0.05.

Table 3. Effect of bacterial treatment with PGPR on growth parameters of pepper under field conditions

Plant Fruit
Treatment Roo(tc Lil)lgth I-E;gl})lt Frfgsilp;;riight Number per plant Frz:gs?p;;r;ight
GJo1 19.3 £ 2.3abc" 64.0 + 2.0a 85.3 £ 7.0a 21.8 + 5.2ab 3624 +12.2b
GJ11 20.3 £ 3.2ab 62.7 £ 2.5a 96.3 £ 7.6a 23.0 £ 3.3a 383.4 = 8.5a
LBO1 16.7 + 1.5bc 58.7 + 5.labc 82.7 + 11.0ab 22.0 + 5.4ab 358.3 £ 10.1b
LB14 17.3 £ 2.1abc 60.3 £ 3.5ab 95.3 £ 8.1a 19.5 + 4.2ab 326.7 £ 7.4c
EXTN-1 22.0 £ 2.0a 61.3 + 3.1a 91.7 £ 4.0a 21.8 + 4.4ab 3634 + 14.1b
LB-broth 14.0 £ 1.7d 52.3 + 4.5bc 69.0 + 6.2bc 18.7 + 4.2ab 274.5 + 10.4d
Control 14.3 + 1.5cd 51.7 £ 6.8¢ 65.7 £ 5.7¢ 17.0 + 2.4b 264.3 + 6.7d

PGPR, plant growth promoting rhizobacterium.

‘Values are means + standard errors, calculated from three independent observations. Those sharing the same letter are not significantly

different, based on the Duncan’s multiple range test at p = 0.05.
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Table 4. Effect of antagonistic microorganisms on reduction
of anthracnose incidence in pepper fruits caused by Colletotri-
chum acutatum in field

Disease incidence Control efficiency

Treatment (%) (%)
GJo1 16.7 + 1.5b°* 63.2 £ 7.2c
GJ11 133 + 1.5b 70.8 + 4.6bc
LBO1 12.7 £ 2.1b 72.5 + 2.1b
LB14 14.7 + 2.5b 67.8 + 7.2bc
EXTN-1 13.3 £ 1.5b 70.6 + 6.3bc
Fungicide® 3.7 + 1.5¢ 922+ 2.7a
Control 46.0 £ 5.3a -

“Values are meanststandard errors, calculated from three inde-
pendent observations. Those sharing the same letter are not sig-
nificantly different, based on the Duncan’s multiple range test at p
=0.05.

*The used fungicide is pyraclostrobin.
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