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Shinichi Kusakarr and Yutaka Tanaka: Effects of High Concentrations of a
Hydroponic Cultural Solution on the Motility of Pythium butleri Zoospores
and the Occurrence of Spinach Damping-off
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Abstract

In hydroponics, the damping-off of spinach seedling by Pythium butleri was remarkably
suppressed by highly concertrated nutrient solution (2-fold or 3-fold of standard solution).
Zoospores of P. butleri encysted within a few minutes in highly concentrated nutrient solu-
tion, and they could not attach to the root surface of spinach. The zoospore encystment also
occurred in the solutions of 0.02 M each of calcium nitrate and calcium chloride, 0.05 M of
magnesium sulphate. and 0.2M each of mannitol, glucose and sucrose. These results in-
dicated that the suppression of the damping-off in high concentration of nutrient solution
was due to zoospore encystment induced by osmotic pressure of the nutrient solution.

(Received June 25, 1984)
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NV 0.01g, X 20g, #&#/K 1000mD) <, 28C, 10
AR EL 2825 (N 90mme ~< b YD)
5~15ml OFEKENZ 23C TH5MHERS 2T
LItk DB,

RIREBRE  WETIBE S R Y LYY TR
PR OB, KPR NCHEETARE L o0
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EBHEL BE L. "L Yy o s BIET 5
I3, #ETFO WD L FRERO BEHEEHLBHH
5, WETFEREREICHE L 72 ERE JUEE 1R
RO 2EMHTFTIT - 1oo
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WEFOHDSREDORAE ; KR hIT BT 2
HEET OO S REED, HERIGEETEREL, 5
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Fig. 1. The relationship between incidence of spinach damping-off and density of
zoospore inoculum of Pythium butler: in distilled water.
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Fig. 2.

Concentrations of nutrient solution

(1; standard solution)

Effect of concentrations of hydroponic
nutrient solution on the incidence of
Pythium damping-off.

Data were obtained 5 days after
transplantation of spinach seedlings
into nutrient solutions infested with
zoospores (5.2%x10/ml).
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Fig. 3. The relationship between incidence of spinach damping-off and density of
zoospores of Pythium butleri in various concentrations of the nutrient solution.
—Jl— ; standard solution

—————— [J--- 5 distilled water

——@— ; 2-fold of standard solution

—————— (O-- 5 3-fold of standard solution
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Damping-off of spinach seedling caused by Pythium butleri in relation to

various concentrations of the nutrient solution.

Note that severe and partial damping-off occured in standard solution and
2-fold of standard solution respectively, but no symptom appeared in
3-fold of standard solution even at high inoculum density of zoospores

(2.4%10%/ml).
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(1; standard solution)
5. Disease incidence of spinach seedings
transplanted immediately or 60 min after
zoospore inoculation.

—————— (O--; the range of disease incidence of
spinach seedlings transplanted
immediately zoospore inoculation.

——@— ; the range of disease incidence of

spmach seedlings transplanted

60 min after zoospore inoculation.
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Table 1. The motility of zoospores of Pythium butleri in various

concentrations of hydroponic nutrient solution?’

Motility of zoospores incubated after

Concentrations

5 minutes 60 minutes
standard +® —+
2-fold -+ _
3-fold - —
distilled water + +

a) Ovserved 5-60 min. after zoospore inoculation.
b) Symbols: + ; moved, +; slightly moved,— ; encysted.

Table 2. The motility of zoospores of Pythium butleri in various concentrations of salt solution®’
Motility of zoospores in concentrations of
Salts min
0.01M 0.015M 0.02M 0.05M 0.1M
5 +b) + —_
Ca(NO;;)Z 60 4 _ — — —
: 5 + + + + +
5 + + + + -
NaCl 60 + + + — -
5 + + + - -
CaCl, 60 + 4 = _ _

a) Observed 5-60 min after zoospore inoculation.
b) Symbols :+; moved, =+; slightly moved,—; encysted.

Table 3. The motility of zoospores of Pythium butleri in various concentrations of sugar solutions®’

Motility of zoospores in sugar solutions of
Sugar Time
0.05M 0.1M 0.15M 0.2M 0.25M
5 +b + + - -
Sucrose 60 + 4 ¥ _
5 + + + - -
Glucose 60 H H 4 _
. 5 + + + -
Mannitol 60 H + — _ _

a) Observed 5-60 min after zoospore inoculation.
b) Symbols:+; moved,=*; slightly moved,—;encysted.
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