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Changes with Time in Rates of Net Photosynthesis, Evapotranspiration and
Sensible and Latent Heat Transfers of the Plug Sheet after Watering
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Faculty of Horticulture, Chiba University, Matsudo, Chiba 271, Japan
* College of Agriculture, Osaka Prefecture University, Sakai 593, Japan

Characterizing mass and energy balance at a plug sheet consisting of plug seedlings and soil
mix is essential for optimum control of soil-mix moisture in plug seedling production. Time
courses of rates of net photosynthesis, evapotranspiration and sensible and latent heat transfers
of a tomato plug sheet under artificial light and the volumetric percent water content of soil mix
were estimated micrometeorologically using the measured data on CO, concentrations,
dewpoint temperatures at two heights above the plug sheet and weight of the plug sheet
measured with an electronic balance. The first watering was done at the start of measurements
and the second watering 16 hours after the first watering. After the first watering, the
volumetric percent water content of soil mix decreased with time. Sensible heat transfer rate
increased, and evapotranspiration and latent heat transfer rates decreased with decreasing
volumetric percent water content when it was lower than about 20%. Net photosynthetic rate
decreased with decreasing volumetric percent water content when it was lower than about 12%.
One to three hours after the second watering, all the rates returned to the levels at the start of

measurement.

The present method is useful for on-line monitoring of micrometeorological and

water-stress status of the plug sheet and for automatic watering based upon the status.
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Table 1 Description of the plug sheet.

Plant material
Eggplant (Solanum melongena L., CV. Senryo-nigo)
Average plant height: 90 mm
Leaf area index : 3.1
Plug tray
Size : 265 mm wide, 530 mm long,
25 mm height
Number of cells per tray : 288
Volume of soil mix per cell: 4.7 mL
Composition of soil mix
Peat-moss with vermiculite
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Fig. 1 Schematic diagram of the measurement method.
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Table 2 Description of environmental condi-
tions in the growth chamber.

Air temperature* : 30+ 1°C

Relative humidity* : 60+ 3%

CO, concentration* : 340430 gzmol mol~!

Air current speed* : 0.1 ms™!

Photosynthetic photon flux density on the

" canopy : 450 ymol m~% 57!

Shortwave radiation flux density on the
canopy : 250 W m~?

* Measurements of air temperature, relative
humidity, CO, concentration and air current
speed were made at z, (30 mm above the plug
sheet).

Air sampling pipe
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z,
Air pump

Solenoid
valve

Infrared CO,
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i

Fig. 2 Schematic diagram of the measuring system.
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