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Effect of Chitosan on the Growth of Botryosphaeria dothidea, the Causal Fungus of Apple White
Rot. Seung-Ji, Lee, Jae-Youl Uhm' and Yong-Hyun Lee*.Departrnent of Genetic Engineering, College of Natural
Sciences, 'Department of Agricultural Biology, College of Agriculture, Kyungpook National University, Taegu
702-701, Korea — To examine the potential utilization of chitosan, the biodegradable natural polymer, as
a control agent of apple white rot caused by Botryosphaeria dothidea in a new control measure by coating
it on the diseased branches, the various antifungal activities of chitosan was investigated. Chitosan showed
significant inhibitory effect on the mycelial growth of B. dothidea, along with the morphological changes inclu-
ding hyphal swelling and ultrastructural changes on solid PDA medium. In liquid PD broth medium, the
chitosan showed more significant effect on the growth of B. dothidea also forming cell clusters indicating
affection on the hyphal extension. The growth of B. dothidea was inhibited more than 90% at the concentration
of 1.0 mg/ml. Chitosan also detained the spore germination and induced the morphological change of germ
tubes. Glucosamine, monomer of chitosan, did not affect on the growth of B. dothidea indicating the antifungal

activity was caused by chitosan polymer.
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Table 1. Inhibitional effect on mycelial growth of Bofryos-
phaeria dothidea by chitosan',

Inhibition rate of mycelial growth (%)

Chitosan
concentration Culture time (days)

(mg/ m/) 1 2 3 4
0 0 0 0 0
0.1 0 10.4 94 10.0
0.5 65.2 68.0 58.8 57.7
1.0 62.1 80.0 81.3 83.8
2.0 924 91.7 93.3 92.5
3.0 98.8 08.9 91.8 64.5

Y B. dothidea was incubated for 4 days at 28C on PDA me-
dia containing various concentration of chitosan.
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Fig. 2. Eftect of chitosan on hyphal morphology of B. dothi-
dea.
A; Control (X400), B; chitosan at 2 mg/m! (X400)

Fig. 1. Photograph of Botryosphaeria dothidea grown on PDA medium containing chitosan.
A; control, B; chitosan at 0.3 mg/mi, C; 0.5 mg/mi, D; 1.0 mg/mi, E; 2.0 mg/m{, F; 4.0 mg/mi, cultivated on PDA medium

at 28C for 5 days.
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Fig. 3. Transmission electron micrographs of B. dothidea hyphae grown on PDA with or without chitosan.
A: control (X3,000), B; control (X9,000), C and D: chitosan at 2 mg/m/ (X3,000)
FW; fungal cell wall, N; nucleus, M; mitochondria, V; vacuole
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Fig. 4. Effect of chitosan concentration on growth of B.

dothidea.
Cultivated in PD broth medium at 28C, 150 rpm for 5 days.
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Fig. 5. Photograph of B. dothidea colony after 5 days culti-
vation in PD broth without chitosan (A) and with chitosan
(B, O).

A: control, B; chitosan of 0.1 mg/m/, C; 0.5 mg/m/, Cultiva-
ted at 28C and 150 rpm.
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Table 2. Effect of chitosan on the spore germination of
Botryosphaeria dothidea.

Spore germination rate (%)

Chitosan
concentration Incubation time (hours)
(mg/mi) 3 6 9 12
0 934 95.8 98.5 98.9
0.5 0 1.2 22.0 79.2
1.0 ¥ 0.9 25.3 76.9
2.0 0 0.2 214 77.3

Reaction mixture was composed of 10 @/ spore suspension
(10°~10° spore/ml), 5 w 0.1M acetate buffer, and 0~4 w
chitosan solution (10 mg/m{) and then filled up to 20 W
with dH-0. 20 W of reaction mixture was dropped on 1.8%
agar medium.
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Fig. 6. Scanning electron micrographs of B. dothidea spore germination.
(A): spores incubated for 3 hrs without chitosan, (B): spores incubated for 3 hrs with chitosan, (C): spores incubated for
9 hrs without chitosan, (D): spores incubated for 9 hrs with chitosan.
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Fig. 7. Effect of glucosamine and chitosan concentration
on growth of B, dothidea.

Cultivated in PD broth medium at 28C, 150 rpm for 5 days.
A: Glucosamine, (O: Chitosan, [J: CHITOMATE™ (Low
M.W. chitosan)
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