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Antagonistic Pseudomonas stutzeri YPL-1 against Fusariym solani
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For the genetic development of more powerful antagonistic Pseudormonas stutzeri YPL-1 as a biocontrol
agent against soilborne plant pathogenic Fusarium solani causing roct rot of many important crops,
mutants improving the productivity of chitinase were obtained by mutation with UV radiation or NTG
treatment. P. stutzeri YPL-M26 (UV mutant) and P. stutzeri YPL-M178 (NTG mutant) could improve
the productivity of chitinase by 2.5 and 2.0 times, and its antifungal activity by 1.7 and 1.5 times, respee-
tively, The antifungal mechanism of P. stutzeri YPL-M26 was caused by lysis of the fungal cell wall
by hydrolytic enzymes such as chitinase. The antifungal activity of crude chitinase of P. stutzeri YPL-
M26 on the myeelial growth of F. solani was observed to be much higher than that of the original strain.
The enzymes produced by P. stutzeri YPL-M26 were the same as the original strain in enzymatic proper-

ties such as optimal pH and temperature.
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Table 1. Improvement of antifungal activity of the selected mutants against F. solani .

Straine Chitinase Antifungal activity

(mutagen) Activity (Unit) Relative (%) Fungal dry wt.(%)b Antagonistic distance®(%)
YPL-1 156.5 100.0 50.8 100.0

YPL-M1 (UV) 26.1 168.5 74.0 137.5
YPL-M26 (UV) .38.5 248.4 35.0 168.8
YPL-M178 (NTQ) 30.5 196.8 77.0 151.6

@ The bacteria was grown in chitin-peptone medium at 30°C for 84 hr
b 100%-relative dry weights of F. solani with culture filterates of the bacteria to a control (H,0) in PDB after

5 days incubation at 28°C

¢ Distance between the edges of the bacteria colony and fungal mycelium after 5 days incubation at 28°C

Table 2. Increased system of chitinase production of

the mutants.

| Cell growth Extracellular Chitinase
Strain (OD, 660 nm) protein production
(OD, 280 nm) (u/mi)
YPL-1 0.855 0.319 14.7
YPL-M1 0.858 0.506 24.3
YPL-M26 0.867 0.538 36.6
YPL-M178 0.870 0.514 29.0
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Table 3. Antifungal mechanism of P. stutzeri YPL-M26 against F. solani ,

Antifungal activity

Fungal dry weight Fungal colony size?

Treatment . s

Inhibition (%) Relative (%) Inhibition (%) Relative (%)
Culture filterateA 89.8 100.0 75.6 100.0
Dialyzed sol.B 87.2 97.1 71.1 94.0
Non-protein sol. € 12.1 13.5 13.3 17.6
Heat-treated sol.l 20.9 23.3 15.6 20.6

A4 The culture of P. stutzert YPL-M26 was grown in chitin-peptone medium at 30°C for 84 hr

B Culture filterate was dialyzed at 4°C for 48 hr through cellulose dialysis sack (MW 12,000)

¢ Culture filterate was precipitated with cold ethanol and the supernatant was concentrated on a rotary evaporator
at 55°C |

D Culture filterate was heat treated at 80°C for 1 hr

@ Colony circle diameter of F. solan: on the treatment of P. stutzeri YPL-M26 incorporated into molten PDA after
5 days incubation at 28°C

5 100%-relative dry weight of F. solani to a control (H;0)
¢ 100%-relative conoly size of F. solani to a control (H,0)
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Fig. 1. Antifungal effect after treatment with lytic en-
zymes of P. stutzeri YPL-1 and its mutant on mycelial

growth of F. solani.

3-day-old F. solani cultures were treated with; 10,g/mi of
crude chitinase from P. stutzeri YPL-M26 (@), 10ug/m! of
crude chitinase from P. stutzeri YPL-1 ( ), 17ug/mi of
crude laminarinase from P. stufzeriYPL-MZ26 (&), and
17ugiml of erude laminarinase from P. stuizeri YPL-1(A)
or not treated ().

&N
o

NN

L/ /

] 0/0 G/O/D“O\D
7N

Q

Activity of chitinase (U)

K 1 A

30 40 K0 60 4.04.55.05.56.0
Temprature (°C) pH
Fig. 2. Effect of temperature and pH on the reaction
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mutant.
®: P. stutzeri YPL-MZ26

O; P. stutzeri YPL-1

[\
o
)

o 100

& /' *—

£ | e \ S,
5 / - N\
E’é . /0\' 0'"--0\ e
& cal o o

g F °o/ o
R

L")

2

>

13

-a:

30 35 40 455.05.56.06.57.0
Temperature (°C)
Fig. 3. Effect of temperature and pH on the reaction
of laminarinase produced by P. stutzeri YPL-1 and its
mutant.

®; P. stuzeri YPL-M26 O P. stutzer YPL-1



Vol 18, No. 4

S C*Ui laminarinase 4 —%]gi‘igif_% A0C, pHS55 =
B wolZsh AAksHE Bl Eddo] Mk Aol
2 ol 4 gledch o] wo|F:r} AAKEE chitinase
Aol = A3 715 M3} ololual eeked ofels)
= Aes g7,

solant -4 *‘%‘ 'ﬂr% 7 ‘“353. AR o e
Pseudomaonas stutzeri YPL-1 & 252 sted UV
NTG & Ao 7l e 24 Ailso] Z7ks 7beigl AN
e FAHoR &5t sl L A A
gh71zake] 2icl]l fjmtrlE-dl &4 chitinase A4H5°l
254, 20w Axg F7ul, FAld s gl
ula 1,740, 15w Axz alds)d Fatsl 24Eg 5
Aol P ostutzer: YPL- MZG(UV)-?lr P stutzeri
YPL-MI78(NTG)& FHH ez §58 4 Ut A
ghE sl o)l &8 [ osolani & AAEA 7[R E 2
ZFol| 4o} 7ko] ¥ E-=9] chitinase & TE ke 9
abrl-ial Aol olgt Aoz gglE|ely, A
Agn R B A2l m2adLe] Ao A4 24 A7k
gdF 4% 87.1% A=l wlsl] A2 1009 < A
A5 el gk Al
S 3t 4 olgich, dlul wHolFel Bafare| Aol E

24y

fi

o o dr

(] . = z =
¢ pH 5 7% Axetd S4ol Falsisleh,

i

AAtel 2

£ A= gEaEtaigke] dye) 2 el ofsl -8

10

11.

12.

13.

14.

15.
16.

17.

18,
19,

441

HOoFH

. Alexander, M.: Introduction to soil microbiology, 2nd

ed., John Wiley & Sons, New York (1977).

. Cook,J.R. and K.F. Baker: The nature and practice of

biological control of plant pathogens, The Amerncan
Phytopathological Society, St. Paul. Minn. (1983).

. Benson, D.M. and R. Baker: Phytopatho!., 64, 38 (1974).
. Jones, R.K.: Fungicides for bedding plants, Bedding

Plants Inc. News, 16, 3 {198b).

. Baker, R.: Annu, Rev. Phytopathol., 6, 263 (1963).
. Baker, R.: Biological control of plants pathogens, In

M.A. Hoy and D.C. Herzog, Biological conirol in
agricultural IPM systems, Academic Press, Inc., New
York {1983).

. Blakeman, J.P. and N.J. Fokkema: Annu. Rev.

Phytopathol., 20, 167 (1982).

. Cook, J.R.: Phytopathol., T5, 25 (1985).
. Davison, 1.: Biotechnology, 6, 282 (1988).

Papavizas, G.C. and R.D. Lumsden: Annu. Rev.
Phytopathol., 18, 389 (1980).

Schroth, M.N and J.G. Hancock: Science, 216, 376
(1982).

Lim, H.S. and S.D. Kim: Kor. J. Appl. Microbiol. Bi-
otech., 18, 81 (1990).

Lim, H.S. and S8.D. Kim: Kor. J. Appl. Microbiol. Bi-
otech., 18, 188 (1990).

Jeffrey, H.M.: Experiments in Molecular Genetics, Cold
Spring Harbor, Laboratory, p. 125 (1974).

Nelson, N.: J. Biol. Chem., 153, 375 (1944).
Bemiller, J.N.: Method in Carbohydrate Chem., Vol. §,
Academic Press, p. 103 (1963).

Monreal, J. and E.T. Reese: Can. J. Microbiol., 15, 689
(1969).

&St zlabel ghaealslsia]) 31, 346(1988),

Aabek s 218t L gaE ke s, 32, 148(1989),

{(Received June 21, 1990)



