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Control of Late Blight of Tomato and Potato by Oilgochitosan
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Chitosan is a linear polysaccharide composed of randomly distributed B-(1-4)-linked D-glucosamine and N-
acetyl-D-glucosamine. There have been many reports on the induced systemic resistance and in vivo
antifungal activities of higher molecular weight chitosans with molecular weights over 3,000 amu (atomatic
mass unit), but there are few papers on in vivo antifungal activities of low molecular weight chitosans
(oligochitosans) with molecular weights less than 3,000 amu. In our study, an oligochitosan sample (320-3,000
amu) showed a potent 1-day protective activity with control values more than 94% at concentrations of 500
and 1,000 pg/ml especially against tomato late blight caused by Phytophthora infestans under growth chamber
conditions. It also displayed a moderate 1-day protective activity with control values of 67-89% at
concentrations of 500 and 1,000 pg/ml against wheat leaf rust and red pepper anthracnose. On the other
hand, it showed a 16-hr curative activity against red pepper anthracnose, but not against tomato late blight
and wheat leaf rust. In field experiments, oligochitosan effectively suppressed the development of late blight
on potato and tomato plants with control values of 72% and 48%, respectively. The results strongly indicate
that oligochitosan can be used as an eco-friendly organic material for the control of late blight on tomato and
potato plants.
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Table 1. One-day protective activity of oligochitosan against 7 plant diseases®

Concentration Control value (%)
(ng/ml) RPA® RCB RSB TGM TLB WLR BPM
1,000 89 76 15 0 94 80 0
500 81 56 30 10 97 67 0

*The chemical solution was sprayed on plant seedlings 1 day before inoculating with spores or mycelial suspensions.
"RPA: red pepper anthracnose, RCB: rice blast, RSB: rice sheath blight, TGM: tomato gray mold, TLB: tomato late blight, WLR: wheat leaf rust,

BPM: barley powdery mildew.

Table 2. Three-day protective activity of oligochitosan against red
pepper anthracnose, tomato late blight and wheat leaf rust®

Control value (%)

Concentration
(ng/ml) iﬁ?rzi:?fseer Torél]ailg;liate Wheat leaf rust
1,000 46 81 47
500 25 33 40

“The chemical solution was sprayed on plant seedlings 3 days before
inoculating with spores.

Table 3. Curative activity of oligochitosan against red pepper
anthracnose, tomato late blight, and wheat leaf rust*

Control value (%)

Concentration Red Tomato lat
/ml ed pepper omato late
(png/ml) antracnose blight Wheat leaf rust
1,000 43 0 27
500 35 0 0

*The chemical solution was sprayed on plant seedlings 16 hrs after
inoculating with spores.
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Fig. 1. Disease control efficacy of the liquid concentrate-type
formulation of oligochitosan against late blight of potato (A) and
tomato (B) under field conditions. Each value represents the
meanzstandard deviation of three repilcates. Bars with different
letters indicate statistically significant differences according to
Duncan's multiple range test at the 0.05 level of confidence.
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Fig. 2. Suppression of the development of late blight symptoms
on potato plants by the liquid concentrate-type formulation of
oligochitosan. A: oligochitosan, B: a commercial fungicide
Forum and C: untreated control.
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