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Effect of a Bioactive Substance Extracted from Rheum undulatum
on Control of Cucumber Powdery Mildew

Su-Bong Paik*, Suk-Hun Kyung, Jong-Jin Kim and Yeon-Sun Oh
College of Agriculture, Konkuk University, Seoul 143-701, Korea

ABSTRACT : Effect of wettable powder formulations (a.i.,, 30%) made of the extract of
Rheum undulatum (RK) and a related standard chemical, 1,8-dihydroxy anthraquinone
(AK), on control of the powdery mildew of cucumber caused by Sphaerotheca fuliginea, and
their phytotoxicity on cucumber plants and toxicity on fish were investigated. In a po-
lyethylene film house test, the formulated RK and AK fungicides showed 100 % control ef-
ficacy on the disease at 500 and 1,000 dilution concentrations, and in pot tests, their control
efficacies were 75.0~100%, 67.0~75.0%, and 52.0~75.5% for AK, and 100%, 75.0~100%
and 52.0~81.6% for RK at 2,000, 3,000 and 5,000 dilution concentrations, respectively. In a
field trial, 4,000 and 5,000 dilution concentrations of AK and RK suppressed disease in-
cidences by 72.3~90.0%. RK was not phytotoxic to cucumber plants up to the 250 dilution
concentration, but AK showed phytotoxicity at the same dilution concentration. In the fish
toxicity test, the doses for median tolerance limit (TLm) (50% survival for 48 hours) of
these two formulations were exhibited above 2 ppm.

Key words : cucumber, Sphaerotheca fuliginea, Rheum undulatum, 1,8-dihydroxy anthra-

quinone, phytotoxicity, fish toxicity.
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Table 1. Effect of RK and AK on the control of powdery mildew of cucumber under polyethylene film house con-
ditions in 1994

1st application 2nd application 3rd application

Treatment® Dilution (x) Disease Control Disease Control Disease Control
incidence (%)° value (%) incidence (%) value (%) incidence (%) value (%)
AK 500 0.0 ¢ 100.0 00b 100.0 00b 100.0
1,000 1.7 b 96.1 00 b 100.0 00b 100.0
RK 500 00 ¢ 100.0 00 b 100.0 00b 100.0
1,000 1.7 b 96.1 00b 100.0 00b 100.0
Fenarimol 500 00 ¢ 100.0 00b 100.0 00b 100.0
Control 433 a 500 a 283 b

* AK : 1,8-dihydroxy anthraquinone (30% WP), RK:extract of Rheum wundulatum (1,8-dihydroxy-3-methyl-9,10-
anthracenedione+1,8-dihydroxy-3-methoxy-6-methyl-9,10-anthracenedione) (30% WP), Fenarimol : (+)-2,4" -dichloro-
a-(pyrimidin-5-yl)-benzhydrylalcohol (12.5% EC).

ax1+bx2+cx3+dx4

x 100,
No. of leaves x 4

® Disease incidence (%) =

where a, b, ¢ and d represent numbers of leaves with 0.1~20%, 20.1~30%, 30.1~50% and more than 50% d1sease sev-
erity (diseased area relative to total leaf area), respectively.

* Control value (%)= | 1 dls.ease 1r{c1c!ence m the treatment 100
disease incidence in the control

? Data in each column with different letters are significantly different (p=0.05) according to Duncan's multiple range test.
<

Table 2. Control effect on Sphaerotheca fuliginea causing cucumber powdery mildew by RK and AK in a pot test in
1994

1st application 2nd application 3rd application

Treatment® Dilution (x) Disease Control Discase Control Disease Control
index® value (%) index value (%) index value (%)
AK 2,000 0.0 100.0 0.0 100.0 1.0 75.0
3,000 1.0 67.0 1.0 75.0 1.0 75.0
RK 2,000 1.0 100.0 0.0 100.0 0.0 100.0
3,000 0.0 100.0 0.0 100.0 1.0 75.0
Control 3.0 4.0 4.0

* AK : 1,8-dihydroxy anthraquinone (30% WP), RK :extract of Rheum undulatum (1,8-dihydroxy-3-methyl-9,10-
anthracenedione+1,8-dihydroxy-3-methoxy-6-methyl-9,10-anthracenedione) (30% WP).

® Disease index : diseased area relative to the total leaf area; 1:0.1~20.0%, 2 : 20.1~30.0%, 3 : 30.0~50.0%, 4 : above
50%.

disease index of the treatemt
¢ Control value (%)= {1 - x 100
ontrol value (%) [ disease index of the control ]
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Table 3. Control effect on Sphaerotheca fuliginea causing cucumber powdery mildew by RK and AK in a field test in
1995

1st application 2nd application 3rd application

Treatment" Dilution (x) Disease Control Disease Control Disease Control
incidence (%)° value (%)° incidence (%) value (%) incidence (%) value (%)
AK 4,000 25 b° 83.3 142 b 723 160 b 75.6 -
5,000 30b 80.0 162 b 68.4 162 b 75.3
RK 4,000 15 ¢ 90.0 95 b 81.4 11.8 b 82.0
5,000 28 b 81.0 142 b 723 143 b 78.2
Fenarimol 500 1.0 ¢ 93.3 1.0 ¢ 98.0 10 ¢ 98.5
Control 150 a 512 a 65.7 a

* AK : 1,8-dihydroxy anthraquinone (30% WP), RK :extract of Rheum undulatum (1,8-dihydroxy-3-methyl-9,10-
anthracenedione+1,8-dihydroxy-3-methoxy-6-methyl-9,10-anthracenedione) (30% WP), Fenarimol : (+)-2,4+-dichloro-
o-(pyrimidin-5-yl)-benzhydrylalcohol (12.5% EC).

ax1+bxX2+cx3+dx4

® Disease incidence (%) = x 100,
No. of leaves x 4

where a, b, ¢ and d represent numbers of leaves with 0.1~20%, 20.1~30%, 30.1~50% and more than 50% disease sev-
erity (diseased area relative to total leaf area), respectively.

© Control value (%)= |1
ontrol value (7%) [ disease incidence in the control

disease incidence in the treatment j % 100

4 Data in each column with different letters are significantly different (p=0.05) according to Duncan's multiple range test.

Table 4. Control effect on Sphaerotheca fuliginea causing cucumber powdery mildew by RK and AK in a pot test in
1995

1st application 2nd application 3rd application
Treatment" Dilution (x) Disease Control Disease Control Disease Control
incidence (%)° value (%)° incidence (%) value (%) incidence (%) value (%)
AK 5,000 92 b 52.0 108 b 65.9 100 b 75.5
RK 5,000 92 b 52.0 10.0 b 68.5 75 b 81.6
Fenarimol 500 50b 74.0 25 ¢ 92.1 0.8 c 98.0
Control 192 a 317 a 40.8 a

* AK : 1,8-dihydroxy anthraquinone (30% WP), RK :extract of Rheum undulatum (1,8-dihydroxy-3-methyl-9,10-
anthracenedione+1,8-dihydroxy-3-methoxy-6-methyl-9,10-anthracenedione) (30% WP), Fenarimol : (+)-2,4" -dichloro-
o-(pyrimidin-5-yl)-benzhydrylalcohol (12.5% EC).

aX1+bx2+cx3+dx4

x 100,
No. of leaves X 4

b . . .
Disease incidence (%) =

where a, b, c and d represent numbers of leaves with 0.1~20%, 20.1~30%, 30.1~50% and more than 50% disease sev-
erity (diseased area relative to total leaf area), respectively.

 Control value (%)= | 1 d1Sf:ase 1r{c1d.ence 1n the treatment % 100
disease incidence in the control

4 Data in each column with different letters are significantly different (p=0.05) according to Duncan's multiple range test.
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Table 5. Phytotoxicity on cucumber leaves sprayed with
RK and AK

Treatment® Dilution (x) Phytotoxicityb
AK 250 +
500 -
1000 -
RK 250 -
500 -
1000 -
Control -

* AK : 1,8-dihydroxy anthraquinone (30% WP), RK : ex-
tract of Rheum undulatum (1,8-dihydroxy-3-methyl-9,
10-anthracenedione+1,8-dihydroxy-3-methoxy-6-methyl-
9,10-anthracenedione) (30% WP).

® -~ : No phytotoxic symptom, + : Phytotoxic symptoms.

phenolic compounds, organic acids, & (8 ber-
berine, ¥ 5-(20)2 paeonol 52] 3FA E2& g4
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Table 6. Fish toxicity of RK and AK

Treatment® Fish toxicity (TLm)®
AK >2 ppm
RK >2 ppm

* AK : 1,8-dihydroxy anthraquinone (30% WP), RK : ex-
tract of Rheum undulatum (1,8-dihydroxy-3-methyl-9,
10-anthracenedione+1,8-dihydroxy-3-methoxy-6-methyl-
9,10-anthracenedione) (30% WP).
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