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Biological Control of Sphaerotheca pannosa by Chitin- and Chitosan- Degrading Bacteria

Yoshihiro TAKIKAWA, Hideyoshi ToYoDA, Yoshonori MATSUDA, Seiji OUCHI

Synopsis

In this study, we attempted to isolate Chitin- and Chitosan-degrading bacieria from rose phyltoplane
for their use in biological control of rose powdery mildew pathogen, Sphaerotheca panuosa. Rose
leaves collected from rose garden were stamped on M9 medium comaining colloidal chitin or colloidal
chitosan for short period of time and removed. The culture plates were incubated at 267 for 3days and
coiomes grew and formed a halo on the medium were isolated as candidates for chitin and/or chitosan
degrading bacteria. Two lSO]&l‘.CS KYT-001 and KYT-002 were found to extensively degrade chitin and
chitosan on the basis of the size of haloes on the plates. In view of our previouse finding that
commercially available chitinase degrade conidia and haustoria of the pathogen, both the isolates were
tested for their enzyme'activities. Prior to the assessment of their control activity of the disease, KYT-
001 and KYT-002 were inoculated on rose phylloplane, incubated at 25°C for certain period of time
and isolated. These bacteria were found to be capable of surviving on rose phylloplane for a long period
of time. These results indicated that chitin- and chitosan-degrading bacteria isolated in this study could
be useful for biological control of powdery mildew pathogen.
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C -Powder chitosan 10g )

- Pellet }

{ Colloidal chitosan J

—  Added 0. 5N NaOH (pH 9. 0)

—  Suspended in 1,000ml deionized water
—  Added 0. 5N HCL (100ml} and stiring for 3Cmin
— Removed insoluble paris wij;h glass filter

—  Treated with Waring Blender at 10,000rpm for 5 min

[ Centrifuged at 8,100 rpx for 10min

—  Suspended in 50nM potassiun phosphate buffer (pH7, 0)

—  Treated with Waring Blender at 10, 000rpm for 5 min

Fig. 1 Protocol for the preparation of colloidal chitosan.
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Fig. 2 Halo formation by isolated chitin- and chitosan-
degrading bacteria on chitin or chitosan
containing M9 medium.

A : Halo of KYT-001 (a) , KYT-002 (b)
and K12-119 (¢) on M9 medium containing
colloidal chitin as a carbon source.

B : Halo of KYT-001 (arrow) on M9 medium
containing colloidal chitosan as a carbon source.
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Fig. 3

Clear transparent zones produced on M9 chitin
medium by KYT-001 which had been sprayed
on rose leaves.

The isolate- sprayed leaves were stamped on
the solid medium and the plates was incubated
at 26°C for 2 days.
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stamped on M9 medium containing colloidal chitin
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Fig. 6 Digestion of infection structures of E.
graminis f. sp. hordei by the chitinase
treatment.

Photographs were taken before (A

and after (B) the treatment with the

chitinase.

Arrow indicates the infection site of E.

graminis t. sp. hordei.

H : haustorium

SH : second hyphae

IP : infection peg

HR : haustorial remnant Bar indicates @
10 2 m.

Fig. 7 Digestion of infection structures of E. graminis f. sp. hordei
by the chitosanase treatment.
Photographs were taken before (A) , 3hr (B) and 6hr
(C) after the treatment with the chitosanase. Arrow
indicates the gradual degradation of a haustorium in the
infected cell. Bar indicates 10y m.
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