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Abstract

Root zone environments in hydroponics are very important factors in crop growth, development and
quality. In Korea, improvement of root zone temperature is required because of the continental climate.

Therefore, this investigation was carried out to clarify the difference of root zone environments in different
hydroponic systems under different climates. Tomato plants were grown in nutrient solutions at Seoul
City University and Allen Cooper’s. Hydroponic systems in this experiment were aeroponics, nutrient film
technique (NFT), rockwool culture, sand culture and smoked rice hull culture(SRH).

The decrease in temperature rapidly occured in sand culture while slowly in rockwool culture in low
air temperature periods. The internal temperature of substrates of hydroponic bed were slightly changed
in rockwool culture under high air temperature periods, while the duration of high temperature was longest
in NFT.

Electrical conductivity and pH of nutrient solution showed great changes in rockwool and aeroponics.
Along the bed, the content of dissolved oxygen in nutrient solution had a tendency to decrease in NFT
and DFT(Deep flow technique), while didn’t a change with aeroponics. Root activity measured by triphenyl
tetrazolium chloride (TTC) was highest with aeroponics, followed by rockwool culture and NFT
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Table 1. Elemental composition of nutrient solutions.(Unit : ppm)

Nutrient

solution N P K Ca Fe Mn B Cu Mo Zn
Allen

Cooper 200 60 300 170 12 2 03 0.1 0.2 0.2
SCY» 182 40 250 160 3 1 0.3 005 002 01

y) SCU : Nutrient solution of Seoul City University.
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Table 2. Discription of cultural practices of tomato used in the experiment of hydroponic systems

(1987—-1988).

Sowing Transplanting Nutrient pH EC

date date solution (1:5) (mS/cm)
1987. 3. 12 1987. 5. 9 A, Cooper 6.0+ 0.2 15+ 20
1988. 8. 29 1988. 9. 28 scu 6.0+ 02 15+ 20

¥) SCU : Nutrient solution of Seoul City University Tomato cultivar - "Kwangsu”
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Table 3. Changes of root zone temperature at night in bed of different hydroponic systems.

(unit : ©)
Soltion: NFT Aeroponices Kool cuttare e
Circulation 183 173 174 130 153
Stop of 95 12.4 165 116 139
g}“fé;a&‘;gme 83 49 09 14 14

y) SRH culture . Smoked rice hull culture
Air temperature in plastichouse . 10.0—~11.8C
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Fig 1. Diurnal variation of root-zone temprature
at hydroponic systems(June. 26. 1988)
NFT : Nutrient film technique

SRH : Smoked rice hull
In house : temperature in house
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Fig 2. Changes of pH nutrient solution at
hydroponic systems.
SRH : Smoked rice Hull
NFT : Nutrient film technique
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Fig 3. Changs of electrical condutivity of
nutrient solution at hydroponic systems.
SRH : Smoked rice Hull
NFT : Nutrient film technique
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Table 4. Concentration of oxygen dissolved in
nutrient solution for locations on the

bed at different hydroponic systems

(unit : mg/2)

Hydroponic Inlet Mid. Outlet Non-
systems circulation

Aeroponics 6.62a 6.6la 66la

Nutrient film
technique 6.20b 5.69b 5.34b

Deep flow
technique 573c 4.00c 3.22c 1.55

Duncan’s multiple range test at 5% level
Air temperature 25.5+ 0.5C.

Solubility of oxygen saturated at 25.5 C ; 8.165mg/4.
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Table 5. The effect of hydroponic systems on
tomato root activity measured by tri-
penyl tetrazolium chloride test.

Treatment Optical density
Aeroponics 0.50a
NFT . 0.35b
DFT 0.23c
Rockwool 0.32b
Sand 0.19¢
SRG®& 0.21c

y) DFT : Deep flow technique
Z) SRH : Smoked rice hull culture.
Duncan’s multiple rang test at 5% level.
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