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NFEAHT Phytophthora capsicie| M4S:
Chryseomonas luteola 50422 M2} SHXI

Identification and Antifungal Antagonism of Chryseomonas luteola 5042 against Phytophthora capsici.
Yun, Gyung-Hyun, Eun-Tag Lee, and Sang-Dal Kim*. Department of Applied Microbiology, Yeungnam
University, Kyongsan 712-749, Korea — A powerful antagonistic bacterium against Phyfophthora capsici causing
phytophthora blight of red pepper was isolated from the cultivated soil in Kyongju, Korea. The biological control
mechanisms of the isolated strain were caused by strong antifungal antibiotic, siderophore and cellulase. The strain
was identified as Chryseomonas luteola by the cultural, morphological and physiological characteristics. The opti-
mal culture medium for the antibiotic production was determined as follows: 0.15% D(+)-cellobiose, 0.55% NH,Cl,
0.01% KCl, 0.7% K;HPO4, 0.2% KH,PO4, and 0.05% sodium citrate at pH 7.0. The optimal incubation time was
84 hours at 30°C. In pot bioassay, the treatment of C. luteola 5042 protected red pepper plant against the blight of

Phytophthora capsici.
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Table 1. Selection of indigenous antagonistic microorganisms
against Phytophthora capsici

Strains Inhibited distance (mm)*
BLP-3034 6.0
BLP-5057 7.0
BLP-8117 6.0
BLP-4045 52
PLP-6036 3.1
PLP-4059 5.3
PLP-2071 6.2
PLP-5046 1.8
PLP-5042 8.2

All strains were grown at 30°C for 72 hours on PDA agar plate.
*Distance between each one of strain and P, capsici.

Fig. 2. Clear zone formation of hydrolyzed chitin by the chiti-
nase on chitin mininal agar plate.

A, Bacillus sp. 7079 (chitinase producing strain); B, Chryseomo-
nas luteola 5042.

Chryseomonas luteolaZ. #% 22l A=A

MERE Zeare| eRlay e |E
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Fig. 1. Inhibition of the growth of Phytophthora‘ capsici by Chryseomonas luteola 5042 by pairing culture on PDA at 30 for 96

hours.

Left: Control of P. capsici only, Right: P. capsici inhibited by C. luteola 5042.
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Table 2. Mdrphological, cultural, physiological characteristics of the strain PLP 5042

Y Test PLP 5042

Aeromonas sobria

Gram strains
Cell shape* rod rod
Motility + +
Aerobic‘% + -
Fluoreséent pigment -

Oxidase!test
Catalasé test
Indole test -
Citrate test + ‘ -
Starch hydrolysis -

Growth at 41°C +

Growth at 4°C -

0% NaCl, growth
Egg yolk reaction
MR test, - ‘

VP test - d

+
+ o+ o+

Pseudomonias fluorescens + Chryseomonas liteola

rod " rod
ol

API® test

PLP 5042

Potassium nitrate
Trytophéne

Glucose'

Arginin

Urea

Esculin -

Gelatin
p-nitro-phenyl-BD-galactopyranoside
Glucose !

Mannitol
N-acetyl-glucosamine
Maltose !

Gluconate

Caprate

Adipate -

Malate -

Citrate

Mannose

+

+

I S e e SR T S

+ + +

+: 90% or moré positive -: 10% or loss positive d: 11~89% positive

*: Observation with transmittance electron microscopy (TEM, x20,000)
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luteola 5042°) F ZAg7|zhe JAEAYSE Il
(Data not shown). @EpA AE ZAdAFe] 28] 2R
YEA Ake] F871210=% 2833 FAlel cellulase

AT} siderophore A4S Wehile B A=
< FAY = U \

SRS Mite] XN x| ZA

AR szl SEA Akl mAE ghasle)
o33kl 9leiAE Table 304 Hi= wie}l Zro] Zgte] 4
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I FAF Ao glel A= N-acetyl-D-glucosamine
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Bl o] F whale] ] e BAS SHT A%
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Fig. 3. Colony of Chryseomonas luteola 5042 and halo forma-
tion by the cellulase on the DCAB mininal agar plate (cellu-
lase detecting agar).

Table 3. Effect of carbon sources for the production of antibi-
otic substance from Chryseomonas luteola 5042

| Cellerowth o) Inhibition Specific
Carbon sources (cell number/ ) o
ml) PH  rate(%)” activity

Control* - 7.0 0.0 -

1.35%x 108 6.7 18.7 100.0
3.88%x 108 6.9 87.5 162.8

None®
N-acetyl-D-glucosamin

Amylose 1.54x 108 6.7 69.7 326.8
D(+)-Arabinose 412x10% 6.5 65.6 114.9
CMC 127x10% 68 88(5 503.2
D(+)-Cellobiose 425x 108 6.5 90.6 153.9
Cellulose 1.48x 108 6.7 88.5 431.7
Dextrose 3.61x 108 6.6 70.8 141.6
Fructose 3.80x 108 6.6 75.0 139.2
Galactose 387%x 108 6.6 28.1 52.4

Glycerol 459%x10% 6.5 323 508

401x10%8 65 437 78.7
D(+)-Melibiose 3.94%x108 65 46.8 85.8
Sucrose 4.12 %108 6.5 51.0 89.4

ICarbon sources (0.5%) were added to the basal medium [0.7%
K,HPO,, 0.2% KH,POy, 0.1% (NH4),SO04, 0.05% sodium citrate,
0.01% MgSO4 TH,0, pH 7.0]. C. luteola 5042 was added to 1%
volume and cultured for 72 hours at 30°C.

2Inhibition rate(%)=[(control-sample)/(c ontrol)] x 100

*Inhibition rate/cell growth. None settled on standard.

*Only spores of Phytophthora capsici were grown in PDB.

*None carbon source.

D(+)-Mannose

Fig. 5%} Fig. 6ol Ht= wule} Zo] N-acetyl-D-gluco-
samin®] 75 A7 A%k A3-E} =0 0.45%Y
9 81%2] AAEE JERAT D(+)-cellobiosed] -9+
0.15%2] oM 89%2] P capsici FAFS] AAAAEE
Yehdch, welr] HE 82902 D(+H)-cellobioseE A%

Fig. 4. Orange halo formation by the siderophore on the CAS

minimal agar plate.

A, Pseudomonas sp. 2112 (siderophore producing strain); B, Chry-
seomonas luteola 5042; C, Bacillus sp. 7079 (non siderophore pro-

ducing strain).
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Fig. 5. Effect of D(+)-cellobiose concentration for the produc-
tion of antibiotic substance from Chryseomonas luteola 5042.
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) 63%2] A& HeRdcK(Table 5).
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Table 4. Effect of nitrogen sources for the production of antibi-
otic substance from Chryseomonas luteola 5042.

‘ .. Cell growth
Nitrogen sources', (cell number/

Final . Inh1b1t10n ‘Spemﬁc

ml) PH  rate(%)” " activity(%)
Control* - 7.0 00 | -
None® 0.82x108 7.4 32 1000,
(NH,);804 138x10° 67 296 | 550.0
NH(CI 142x108 67 495, | 893.8
Beefextract ~  157x10° 71 112 ‘ 182.8
Casein. ‘ 0.91 x 108 73 34 .. 959
Casaminoacid | 187x 108 7.3 238 ' 3264
Bacto pepton 1.81x 108 72 0 29 7 } 41.0
Yeast extract ..200x10% 73 9.7 | 124.4
Urea S L1zx108 73 75 1718

1.99% 108 6.9 00 -

INitrogen sources (0.5%) were added to the basal medium [0.7%
K;HPO,, 0.2% KH,PO4, 0.05% sodium citrate, 0. 01% MgSOy4
7H,0 and 0.15% D(+)-cellobiose, pH 7.0]. C. luteola 5042 was
added to 1% volume and cultured for 72 hours at 30°C

Inhibition ratc(%)—[(control-sample)/(control)] x 100 |

*Inhibition rate/cell growth. None settled on standard.

*Only spores of Phytophthora capsici were grown in' PDB.

None nitrogen sotirce.

Tryptoﬁe

Table 5. Effect of salts for the production of antlblotlc sub-
stance from Chryseomonas luteola 5042 ‘

L Speciﬁc ‘

Salts! Cell growth Inhibition rate - Speci
‘ (cell number/ml) (%) ‘activity (%)’

Control* - 0.0 -
None® 1.73 x 108 33.1 . 1100.0
Na;HPO, 1.73 x 10° 50.5 - 1526
LiCl 174 % 10° 62.4 1875
KCl 1.75 % 108 63.5 1897
NaCl 1.71 x 108 50.5 . 1544
CaCO;3 1.91 x 10° 373 1021
CaCl, 1.88 % 108 37.3 103 7
ZnSOy - 1.59 x 10° 337 1108 ‘

ISalts (5 mM) were added to thel medium [0.7% ;KZHPO4, 0.2%
KH,PO,, 0.05% sodium citrate, 0.01% MgSO,7H,0, 0.15%
D(+)-cellobiose and 0.55% NH4Cl, pH 7.0]. C. liteola 5042 was
added to 1% volume and cultured for 72 hours at 30°C.

Zphibition rate(Ye)=[(control-sample)/(control)] x 100

3Inhibition rate/cell growth. None settled on standard.

4Only spores of Phytophthora capsici were grown in PDB.

No salt,

St ARTTE s RIRS W 60%S] AFE S
RS Rolor} ZHaslch(Fig. 8). BlzhA $TA A
A Ak 2ok AZko R 4N 7Re R A
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A D

Fig. 9. In vivo antifungal activity of Chryseomonas luteola 5042
on the growth of red pepper infected by Phytophthora capsici.
A, Control (non treated); B, C. luteola 5042 + P. capsici; C, P
capsici infected only; D, C. luteola 5042 alone.
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