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Fig. 1. The schematic diagram of the experimental design for the pot assay on the effect of chitosan oligosaccharide (COS) on controlling strawberry diseases.
Five-week-old micropropagated strawberry seedlings were pretreated with COS one hour (1, 1H), one week (3, 1W), and two weeks (3, 2W) before spray-
inoculation of N. rosae or X. fragariae. Different concentrations (100, 1,000, 5,000, and 10,000 mg/L) of COS were sprayed once (1, 1H) or 3 times with
1-week intervals (3, 1W and 3, 2W) on the micropropagated strawberry seedlings. ddH,0, instead of COS solution, was used as a control (CK).



56 J. Plant Med.

EEABRE GNERBEREE R 1 x10° CFU/mL) - FEEE
BHIRHEG R - BEEARE R T R TR AT R
EEIREE - SRR RAETFIEM - WA FEEE > SEla
BRI ENR R o FEREZR - FHEERA B ZE AU
FEBURCA RIS (moisture chamber) H > fE&FEEBAL L DU
F/AKRBIETA - & RETR > S S HEEREIEE -
e T A s I A I 12 P B B A REL IR 3 B B 7Y 2522°C B
22%2°C RREARE Ry 16 /NIESRIR - 8 /NI ERREAVIE Y A AT
o Y 14 RIRSCSRTERTEEL - b — Bl Sl E
B =L -

T EAE S T SR TP R TR IR RN EIE—
EARIER L AR T SRR = AR R
PG (G, 2W) » BRI EE L DUT R 26 T SmE
W 1% R S IR R R R REE R -

I o B B (M R EE SR R B T B o 8 > ER 07 By
6 G ¢ SRR 0 4] Y (HEPREE R WBREIIRE <10%) Fy14%
B (R BT RS 5 10-25%) B24% ¢ R (RBTE

o~ BIMC R E SIS N E R R
TABLE 1. Symptoms of each severity scale in a 6-scale scoring system
used for assessment of disease severity of leaf blight on the micropropagated

strawberry seedlings.

T 26~50%) Ky 3 &% 5 BT ORBEEITE S 50-75%) Fedél
BRI RBEE RS 75% BLE ~ SECIERR) By 5 4 (B K&
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TABLE 2. Symptoms of each severity scale in a 6-scale scoring system
used for assessment of disease severity of bacterial angular leaf spot of the
micropropagated strawberry seedlings.

Scale Symptom Severity Scale Symptom Severity
Leaf blight % of lesion Bacterial angular leaf spot % of lesion
0
Healthy 0 Healthy
1 1~10% leaf area 1~10% leaf area
with lesions 1 with lesions
11~25% leaf area 11~25% leaf area
2 with lesions ) with lesions
3 25~50% leaf area 25~50% leaf area
with lesions 3 with lesions
4 50~75% leaf area 50~75% leaf area
with lesions 4 with lesions
75~100% leaf area 5 75~100% leaf area
5

with lesions

with lesions
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Fig. 2. Effect of chitosan oligosaccharide (COS) at different concentrations
on spore germination of Neopestalotiopsis rosae ML2411.The
number (A) and the percentage (B) of germinated spores of N. rosae
ML2411 in 200 randomly-picked spores after incubation with different
concentrations of COS for 24 hours. Each data represent mean
SD (n=3), and One-way ANOVA followed by Tukey's HSD test was
performed for data analysis. “*” and “**” indicate significant

difference between the treatment and CK groups at P < 0.05 and P <

0.01, respectively.
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Fig. 3. Effect of chitosan oligosaccharide at different concentrations on
hyphal growth of Neopestalotiopsis rosae ML2411. The hyphal
growth inhibition assay of COS was performed on potato dextrose agar
(PDA) supplemented with different concentrations of COS. Colony
diameters shown here were measured at day 8 post inoculation. Data
represent meantSD (n=5), and one-way ANOVA was carried out for
data analysis.
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Fig. 4. Effect of chitosan oligosaccharide (COS) at different concentrations
on bacterial growth of Xanthomonas fragariae BOO1. Cells of the
overnight cultures of X. fragariac B001 were collected, washed with
ddH20 and adjusted to OD600=3, which was then subcultured in WNB
containing different concentrations (100, 1,000, 2,000, 3,000, 4,000,
5,000, and 10,000 mg/L) of COS at a 1:100 ratio. Bacterial numbers
were counted 5 days after growing at 22°C, shaking, in the dark. Each
data represent meantSD (n=3), and One-way ANOVA followed by
Tukey's HSD test was performed for data analysis. Bars with different
letters indicate significant difference at P < 0.05.
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Fig. 5. Effect of pretreatment of chitosan oligosaccharide (COS) at different
concentrations on strawberry resistance against Neopestalotiopsis
rosae ML2411 using micropropagated strawberry seedlings. Disease
severity caused by N. rosae ML2411 on 5-week-old strawberry plants
pretreated with COS one hour (A), one week (B), and two weeks (C)
before spray inoculation of N. rosae ML2411. Different concentrations
(100, 1,000, 5,000, and 10,000 mg/L) of COS were sprayed once
(A) or 3 times with 1-week intervals (B and C) on micropropagated
strawberry seedlings. ddH,O was used as a control (CK). Each data
represent meantSD (n=>5), and One-way ANOVA followed by Tukey's
HSD test was performed for data analysis. “*” and “**”
significant difference between the treatment and CK groups at P < 0.05
and P < 0.01, respectively.
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Fig. 6. Effect of pretreatment of chitosan oligosaccharide (COS) at different

concentrations on strawberry resistance against Xanthomonas
fragariae B0O1 using micropropagated strawberry seedlings. Disease
severity caused by X. fragariae BOO1 on 5-week-old strawberry
plants pretreated with COS one hour (A) and one week (B) before
spray inoculation of X. fragariae BOO1. Different concentrations
(100, 1,000, 5,000, and 10,000 mg/L) of COS were sprayed once (A)
or 3 times with 1-week intervals (B) on micropropagated strawberry
seedlings. ddH20 was used as a control (CK). Data represent mean
SD (n=5), and One-way ANOVA was carried out for data analysis. (C)
Symptoms of strawberry leaves pretreated with 10,000 mg/L chitosan
oligosaccharide (COS) three times fourteen days after inoculation of
Xanthomonas fragariae BOO1.
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Fig. 7. Scorch-like symptoms on leaves of the micropropagated strawberry
seedlings pretreated with 10,000 mg/L chitosan oligosaccharide (COS)

Bt -

once a week for three times. This photograph was taken 7 days after
the last application of COS.
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ABSTRACT

Hsiao-Chun Lo and Nai-Chun Lin". 2023. Assessment of chitosan
oligosaccharide efficacy on control of leaf blight and angular leaf
spot diseases of strawberry. J. Plant Med. 65(2): 53-64.
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Strawberry is an important cash crop in Taiwan. Recently, the
alternation of cultivars has resulted in the emergence of two diseases,
leaf blight and bacterial angular leaf spot of strawberry. Xiang-
Shui, the most cultivated variety in Taiwan, 1S highly susceptible
to leaf blight, which results in enormous economic loss for farmers
and aggravates the disease problem in the strawberry industry.
Searching for natural products for disease control applicable to
the strawberry industry in Taiwan, we assessed the efficacy of
chitosan oligosaccharide (COS) in controlling these two diseases.
The antimicrobial activity of COS on Neopestalotiopsis rosae and
Xanthomonas fragariae and its control efficacy were thus evaluated.
The results showed that COS could inhibit spore germination of N.
rosae ML2411 but not the growth of X. fragariae BOO1. Weekly
application of 5,000 mg/L COS onto strawberry plants resulted in a
better control effect on reducing the severity of leaf blight disease.

However, it is ineffective in controlling bacterial angular leaf spot
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disease. Weekly, but not biweekly, application of COS could control
Neopestalotiopsis leaf blight of strawberry. This study provides data
on the potential of COS application for the control of strawberry leaf
blight and the appropriate application frequency and concentration.
We hope that COS can be introduced into the integrated pest
management (IPM) program for strawberries in the future to reduce

the amount and frequency of chemical applications.

Keywords: Leaf blight of strawberry, Bacterial angular leaf spot of
strawberry, Chitosan oligosaccharides (COS), Integrated
pest management (IPM)



64 J. Plant Med.



	120515(1段中漢
	120515(2林乃君
	120515(3陳珮臻
	120515(4王智立



