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Table 1. Effect of bicarbonates and polyeletctrolyte FO4490SH on spore germination of three powdery mildew pathogens

Spore germination (%)*

Treatment Concentration (%) Oidium neolycopersici Erysiphe pis Fohaerotheca pannosa
Water (Check) 35.0 @ 325 a 29.8 a
NaHCO, 0.5 30e 15d 3.0d
1.0 03e 10d 3.0d
2.0 03 e 07d 2.0d
KHCO, 0.5 23 e 10d 35d
1.0 05e 05d 1.0d
2.0 08 e 03d 1.0d
NH,HCO, 0.5 178 c 208 b 245b
1.0 85d 103 ¢ 155¢c
2.0 30e 37d 120c
FO4490SH 0.03 200 c ND ND
0.02 280 b ND ND

! The percentage of spore germination was determined 48 hr after incubation at 24
2 Datain the same column followed by the same letter are not significantly different (p>0.05) according to Duncan’s multiple range

test.
3 ND: Not determined.
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Fig. 1. Effect of bicarbonates and polyelectrolyte
FO4490SH on disease severity of tomato powdery
mildew. Detached leaf method was performed at 24 for
10 days as described in materials and methods. The
concentrations of chemicals were 0.5% (w/v) for three
bicarbonates and 0.03% (w/v) for polyelectrolyte
FO4490SH.
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(FO4490SH)

Table 2. Effect of potassium bicarbonate and polyelectrolyte (FO4490S) on control of tomato powdery mildew caused by
Oidium neolycopersici inthefield test

Disease severity (%)*

Treatment

1wk 3wk
Water (Check) 29.2 & 330a
0.5% KHCO, 42c 40c
0.03% FO4490SH 209b 14.3b
0.5% KHCO3  0.03% FO4490SH 26¢c 0.7c
5% Triadimenol 2000X 24c¢c 0.8c

* The disease severity rating was based on ascale of 0to 5: 0 = healthy leaf; 1 = 1 to 5 spotson leaf; 2 = 6 to 15 spotson leaf; 3 = 16
to 30 spots on leaf; 4 = 31-50 spots on leaf, and 5 = over 50 spots on leaf. A disease severity (DS) for each replicate was
calculated using the formula: DS % = % (nd)/T, where n = number of leavesin each rating, d = disease rating (Oto 5), and T =
total number of leavesin each replicate. Data were determined 1 wk after first spray (on May 23, 2000), and 3 wk after first spray
(on June 6, 2000), respectively.

2 Means (n=4) in the same column followed by the same letter are not significantly different (p>0.05) according to Duncan’s
multiple range test.

(FO4490SH)

Table 3. Effect of potassium bicarbonate and polyelectrolyte (FO4490S) on control of pea powdery mildew caused by
Erysiphe pisi DC. in thefield test

Disease severity (%)*

Treatment

1wk 3wk
No Water (Check) 54.8 & 69.8a
Water (Check) 13.3b 46.7b
0.5% KHCO, 0.0c 12c
0.03% FO4490SH 20.1b 36.4b
0.5% KHCO,  0.03% FO4490SH 10c 5.0c
5% Triadimenol 2000X 0.8c 3.2c

1The disease severity rating was based on a scale of 0 to 4: 0 = healthy leaf; 1 = 1 to 10% leaf areainfection by powdery mildew; 2
=11 to 25% leaf area infection; 3 = 26 to 50% leaf areainfection; and 4 = over 50% leaf areainfection. A disease severity (DS)
for each replicate was calculated using the formula: DS % = % (nd)/T, where n = number of leaves in each rating, d = disease
rating (O to 4), and T = total number of leavesin each replicate. Data were determined 1 wk after first spray (on March 11, 2000),
and 3 wk after first spray (on March 25, 2000), respectively.

2Means (n=4) in the same column followed by the same letter are not significantly different (p>0.05) according to Duncan’s
multiple range test.

(FO4490SH)

Table 4. Effect of potassium bicarbonate and polyelectrolyte (FO4490SH) on control of rose powdery mildew caused by
Sohaerotheca pannosa in the field test

Disease severity (%)*

Treatment 1wk 3wk
Water (Check) 131 & 149a
0.5% KHCO, 6.3ab 20b
0.03% FO4490SH 80ab 7.1ab
0.5% KHCO,  0.03% FO4490SH 48b 21b
30% Pyrazophos 2000X 6.3ab 25b

tThe footnote was the same as Table 2. Data were determined 1 wk after first spray (on March 14, 2000), and 3 wk after first spray
(on March 28, 2000), respectively.

2 Means (n=3) in the same column followed by the same |etter are not significantly different (p>0.05) according to Duncan's
multiple range test.
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ABSTRACT

Hsieh, T. F.*2, Huang, J. H.%, and Hsieh, L. J.* 2005. Control of powdery mildew with potassium
bicarbonate and polyelectrolyte. Plant Pathol. Bull. 14:125-132. (* Plant Pathology Division,
Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung, Taiwan; 2 Corresponding
author, E-mail: tfhsieh@wufeng.tari.gov.tw; Fax: +886-4-23302803)

Sodium bicarbonate, potassium bicarbonate and ammonium bicarbonate were evaluated for their
inhibitory effect on spore germination of three powdery mildew pathogens, Oidium neolycopersici,
Erysiphe pisi, and Sphaerotheca pannosa. Data showed that the spore germinations of these
pathogens were significantly (p<0.05) suppressed by all three bicarbonates, especially sodium and
potassium bicarbonate at 0.5% (w/v). Detached leaf method also was used to evaluate 0.5% (w/v)
bicarbonates and 0.03% (w/v) polyelectrolyte (FO4490SH) for control of powdery mildew. The result
showed that all treatments except ammonium bicarbonate reduced the infection area of powdery
mildew on tomato leaf surfaces, especially sodium and potassium bicarbonate. Three field trials were
conducted in central Taiwan to evaluate the applicability of potassium bicarbonate, polyelectrolyte
and fungicides for control of tomato, pea and rose powdery mildew. Each trial was arranged in a
completely randomized design with four replications. Potassium bicarbonate at 0.5%, and 0.5%
potassium bicarbonate plus 0.03% polyelectrolyte were effective in decreasing the disease severity of
powdery mildews on all three crops tested. The treatments were as effective as fungicides. The
percentages of disease control in all three treatments were more than 80%. The severity of powdery
mildew was only slightly reduced by the treatment of polyelectrolyte alone on tomato and pea.
Polyelectrolyte did not increase the efficacy of disease control by potassium bicarbonate in this study.
Spray with water also slightly reduced the disease severity of powdery mildew on peain comparison
with no water spray. This study showed that 0.5% potassium bicarbonate could be used as an
aternative method for control of powdery mildew in the field.

Key words: Tomato, pea, rose, powdery mildew, bicarbonates, polyel ectrolyte, control



