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Abstract

The root-zone environment is an important factor to the plant growth and it is
closely related to the thermal characteristics of the root media. In this study,
thermal characteristics of root media with ambient environmental conditions were
analyzed. The temperatures of nutrient solution as well as inside air of culture
bed were measured in Nutrient Film Technique(NFT) and Deep Flow
Technique(DFT) systems, and also the temperatures of root media measured in
aggregate culture systems.

The temperature of nutrient solution of NFT system with as low as 3 £/min of
flow rate was 3C higher than that with 5 £/min of flow rate in the daytime,
and the temperature of inside air was 2 higher at night. And the temperature
of nutrient solution of DFT system with as low as 0.8 cm of water level was 1-
2T higher than that with 1.8 cm in the daytime, and the temperature of inside
air was almost same at night.

The root-zone temperatures in the perlite and rockwool granulate systems
with film mulching were 3T higher than those without film mulching in the
daytime. However, the rockwool slab system with film mulching showed the
same trend as rockwool granulate system, but relatively higher temperature than
any other medium because of the exposure of media surface to the ambient air.
Additionally, the temperature below the plant was measured 3T lower than that
between plants.
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Fig. 1. A schematic diagram of

the soilless culture system
constructed in this experi-
ment.
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Table 1. Experimental conditions
of various soilless culture
systems.
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Fig. 2. Time courses of irradiation
and indoor temperature in
the greenhouse.
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Fig. 3. Nutrient solution temper-
atures with the different
flow rates in the NFT

system.
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Fig. 4. Air temperatures inside the
culture bed with the
different flow rates in the
NFT system.
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Fig. 5. Nutrient solution temper-
atures with the different
water levels in the DFT
system.
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Fig. 6. Air temperature inside the
culture bed with the
different water levels in
the DFT system.
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Fig. 7. Root-zone temperatures of
the perlite used culture
system with/without mul-
ching with the film.
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Fig. 8. Root-zone temperatures of
the granular rockwool used
culture system with/without
mulching with the film.

B R 8

Temperature (°C)
3 &

o
—

o

0 2 4 6 8 10 12 14 16 18 20 2
Time (hr)

Fig. 7. Root-zone temperatures of
the rockwool used culture
system with/without mul-
ching with the film.
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Fig. 10. Comparision of root-zone
temperatures of  various
root media in the soilless
culture systems.
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Table 2. Comparision of maximim
and minimum tempera-
tures(C) in the two points
(6cm deep) of root media
with/without mulching with
the film. One is below the
plant and the other between
the plants.

Perlite Rockwool Rockwool
slab granulate
Below Between Below Between Below Between

Film Max. 22 18 25 28 20 17
covered \in 31 11 12 12 13 13
No Max. 19 16 23 26 17 15
flm Mip, 1 12 1 11 12 12
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