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Chitosan has an antifungal activity and is widely used for control of various plant disease and plants growth

in the field in Korea. Disease control efficacy of two preparations (SH-1,

SH-2) of mixtures of high and low

(chitooligosaccharide) molecular weight chitosan compounds against tomato leaf mold caused by Fulvia fulva
was investigated under plastic greenhouse conditions. Both SH-1 and SH-2 formulations displayed potent
disease control activity in two experiments. The protective activity of both preparations was comparable to
synthetic thiophanate-M. The persistence activity of the formulations was sustained until 21 days after
application. Effective concentration of the chtosan compounds for disease control was 1,200 mg a.i./L. In pot
tests, chitosan preparations, at a concentration of 600 mg a.i./L, promoted plants growth. These results
indicate that the chitosan preparations have a potential as an eco-friendly natural fungicide for the control of

tomato leaf mold and plant growth regulator.
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Table 1. Composition and applied dose two chitosan preparations used in the study

Name Formulation Applied dose (ml/l) Active ingredients (mg/kg)
SH-1-200 Liquid (chitosan 2 g, chitooligosaccharide 20 g, 5 Total Glucoseamine: 600
SH-1-100 wood vinegal 20 m/, rice vinegal 40 g, rest) 10 Total Glucoseamine: 1,200
SH-2-200 Liquid (chitosan 2 g, chitooligosaccharide 20g , 5 Total Glucoseamine: 600
SH-2-100 wood vinegal 40 m/, rice vinegal 20 g, rest) 10 Total Glucoseamine: 1,200




250

ol

2 3

dFFoly WA 5. ALE EvtE A S99
A 2187 dEgoly el wAlgo g fLE 74 Al
¢l SH-17} SH-2 @ %70 79 7+7 33] aFEske] <
ool tha WAl g S A8 3= Table 29} 7+
th. 71EAF A3 el SH-17} SH-20 that W WA &34
T i AHA fARE A @95 BT 13 Al
Al SH-13} SH-2 A 7+ Agjsrolrx ¥ WAlast
£ 27t IR T, A2 A Tholle 2JolE B
o|A] FUAIRE, MEFrolA AF Tl {24 (p=0.05)
AE ZJolE BT

dFgoly o} &3 AdFFolo otax
371 $lste] dFFolo] HAFIA] 2 ErfES] SH-
13} SH-2% 7¢ 7t42o = 33 A3 o Fig, 19144

2 24}

Table 2. Disease control efficacy of two chitosan preparations against
tomato leaf mold under plastic greenhouse conditions

Treatment Experiment 1 Experiment 2

Diseased Control Diseased Control
leaf (%) value (%) leaf (%) value (%)

Treatment

SH-1-200 (5 m//I§)  15.4b" 52.5 15.8bc 56.4
SH-1-100 (10 m//I§) 14.5b 55.2 15.1bc 58.4
SH-2-200 (5 mi/l) 17.3b 46.6 18.0b 50.4
SH-2-100 (10 mi/l)y  14.2b 56.2 13.3¢ 63.4
Thiophanate-M S5.4c 83.3 6.5d 82.1
Non-treated 324a - 36.3a -

“Values followed by the same letter within columns are not signifi-
cantly different (P=0.05) according to a least significant difference
test. Disease severity was rated at 7 days after chitosan preparations
were applied with 3 times at 7 days interval

mSH-1-200

60 1 §SH-1-100
uSH-2-200

50 WSH-2-100

B Thiophanate-M
40 4 Control

30

b b bbb ?

14 days 28 days 35days

Fig. 1. Protective activity of chitosan preparations to tomato leaf
mold. The preparations were applied prior to occurrence of leaf
mold on tomato plants and disease severity was rated at 14 days,
28 days and 35 days after 3 times application at 7 days interval.
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Fig. 2. Persistance activity of chitosan preparations against
tomato leaf mold. Disease severity was rated at 7 days, 14 days
and 21 days after application with 3 times at 7 days interval.
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Fig. 3. Disease control efficacy of chitosan preparation against
tomato leaf mold. Disease severity was rated as 7 days interval.
RDC-first=Ratio of disease control at 7 days after first applica-
tion, RDC-2nd=Ratio of disease control at 7 days after 2 times
application. RDC-3th=Ratio of disease control at 7 days after 3
times application. SH-1-200 diluted two hundred to one (5 ml/l)
with water before apply. SH-1-100 diluted two hundred to one
(10 ml/l) with water before apply.
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Table 3. Tomato growth and fresh weight according to treatment of chitosan preparations

Treatment Growgh Stem diameter Fresh weight (g) Content of ,

(cm) (mm) Above ground (g) Root (g) Total (g) chlorophyll (um/cm”)
SH-1-200 (5 ml/[) 14.2+0.68" 4.1+£0.34 14.5+0.78 4.6+0.67 19.1£1.41 7.4
SH-1-100 (10 m//ly  14.9+0.73 4.5£0.68 15.5£0.98 4.9£0.66 20.4£1.58 7.5
SH-2-200 (5 ml/l) 14.8+0.49 4340.54 15.1£0.95 4.8+0.87 19.9+£1.85 7.5
SH-2-100 (5 ml/I) 15.1+£0.62 4.7£0.67 15.840.87 5.1£0.91 20.9+£1.94 7.6
Nontreated 12.840.54 3.44£0.63 12.4+0.63 3.5£0.73 15.9+0.87 7.2
LSD¢ 1.6 0.6 2.1 1.2 3.7 1.2

*Growth ; length before application - length after application.
"+ : Standerd deviation.
‘Least significant difference.
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