(Bokin Bobai Vol.34, No.8, pp.543~549, 2006) 543

[#x]

IK AR BRI~ O SRER P AR &
b= MREAE OB FRER

s ZEFE', BN B!, RE M,
R fnset, RHAREF

Control of Root Rot Disease of Tomatoes by Using
Weak Acidic Electrolyzed Water (WAEW)
in the Hydroponic Culture Solution
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Weak acidic electronized water (WAEW : pH5.6, 40ppm of available chlorine) could kill
propagules of plant pathogenic microorganisms such as zoospores of Pythium
aphanidermatum, conidia of Botrytis cinerea, Alternaria altenata, Colletotichum orbiculare,
Verticillium dahlicze and germ cells of Ralstonia solanacearum. Zoospores of P.
aphanidermatum and germ cells of R, solanacearum also have been killed at 20 times the dilu-
tion ratio of WEAW. Root rot disease of tomatoes caused by Pythium aphanidermatum in hy-
droponics was suppressed by weak acidic electronized water (WAEW : pH5.6, 40ppm of
available chlorine) mixed with the hydroponic nuirient solution. Zoospores of P
aphanidermatum were killed in the nutrient solution containing 5 % of WAEW. Moreover, the
root rot disease of tomatoes caused by P. aphanidermatum was guppressed by the nutrient so-
Jution containing 10% of WAEW without browning of the root in green house conditions.
WAEW could cantrol the root rot disease of tomatoes when mixed with the hydroponic nutri-
ent solution, ' : (Accepted 24 April 2006)

Key words : Weak electrolyzed acdic water (3B B AK) /Hydroponics ORI/
Control (B) /Root rot disease (RRIEFT).
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Fig.1. Hydroponie culture system and sterilizer of WAEW
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Table 1. Components of the nutrient medium

Inorganic salts Content(/ £)
Ca(NO;) : »4H.0 944mg

"~ ENO; 808mg .
MgS0,-TH20 492mg
NH,H:.PO, - 152mg
Mn ion 0.5ppm
Bion 0.5ppm
Fe ion 3.0ppm
Cu ion 0.02ppm
Zn ion 0.05ppm
Mo ion 0.01ppm
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Table 2. Suppression of germination and swimming
ability of Pythium zoospores in diluted WEAW

iluti ati Zoospore L
DI\;S]/JFEX%VOf (S/(:;lc:ll)lltt: ‘Z"};:ltz)]:'iﬁg swimfning germination
0 40 ppm -t )
2 20 - -
4 10 - —
8 5 - _
16 2 - -
32 1 + n
64 0.5 + +
* ! —; Not swimming, +; swimming,

** : —: No germination, -+; germinated
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Table 3. Occurrence of root browning of tomato in the
hydroponic nutrient solution with WEAW

Concentration of Oceurrence of Chlorina
WEAW browning of roots' concentration**
0% - 0 ppm
5 - 0.1-1.5
10 + 0.1-3.2
20 + 0.1-4.9

— ; No browning, + ; Root browning

** 1 Concentration of total chlorine. Total chlorine was
measured by the DPD free chlorine regent. Max value
was measured immediately after addition of WEAW.,

Minimum value was also measured 1 day after addition
of WEAW,
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Table 4. Effects of the concentration of WEAW on the
suppression of root rot disease

ncentration of . . .
Co Inoculum density'’ Disease Incidence?

WEAW
10% Hefu/mi 0%
10 50 0
5 i) 0
5 50 27
0 5 67
0 50 100

1) A zovspore suspension of P.aphanidermatum (56X 10%fu
/mL)was used as an inoculum.
2) Date shows average from three plots.
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Numbers of microorganisms (cfu/mi)
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i i
0 Bmin.
Time

24h,

Fig.2. Suppression of microorganisms in nutrient solu-
tion by WAHW
Numbers of microorganisms in nutrient solutions
were investigated,
The nutrient solution was sampled after 5 min. or 24
hours, with WAEW mixed into the nutrient solution.
Concentration of WAEW are indicated below.
—QO— control (1 unit of nutrient solution)
—@— 20% of WAEW in the nutrient solution
—&— 10% of WAEW in the nutrient solution
—Ml— 5 % of WAEW in the nutrient solution
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Fig.3. Suppression of root rot disease by WAEW added ' s ]
to the nutrient solution 0F j S
Zoospores of P. aphanidermatum were inoculated B e | T R VT I
into hydroponic nutrient solution, and seedlings of Times(min.)
tomato were transplamted into the nutrient solu-
tion. Control was the nutrient solution mixed with Fig.5. Dacrease of available chlorine in the hydroponic
10% volume of water, Suppressive effect of the addi- nutrient solution
tion of WAEW was investigated. Disease incidence of Week Acidic Electrolyzed Water (WAEW) was added
two treatments is indicated. to the hydroponic nutrient solution.

—@— control (nutrient solution) Available chlorine was measured at regular intervals
—QO— Nntrient solution containing 10% WAEW by the DPD methods,

Fig.4. Suppressive effects of WAEW on root rot disease of tomato in hydroponics
Left: Root rot disease did not appear (WAEW added to the culture solution)
Right: All plants had wilted (control).
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