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1.Introduction

Water shortage problems have become very severe during the last decades over the world. In agricultural practice, evapor
alone is not enough to determine the sufficiency of the amount of water supply. Transpiration is also a very important factol
determining the amount of necessary water. Accurate estimation of transpiration is indispensable in this regard. This ps
describes the use of sensors for transpiration measurement from plant leaf and the accuracy of the measurements tHbt was ca
checked under both laboratory and field condition.

2.Equipments and method

The shape of the sensor part of the equipment used (Tokyo

Keisoku ETH 2101) is shown iRigure 1. An evaporation sensor

comprises of two pairs of humidity sensor and thermistor. As

shown inFigure 1b, the humidity sensor is plate-shaped and its

size is about 5mm x 5mm. The thermistor is of spherical shapea —
with 2mm diameter. Humidity and thermistor are shielded by | &
protection cover. The size of the protection cover is 6mm thi !
1.5cm wide and 2cm long. The humidity and the temperature

center height of the protection cover (3mm from the bottom of the & \H=
cover) can be measured. Absolute humidity can be calculated fr
the measured values of temperature and the relative humidity. The (a)
distance An between two pairs of the humidity sensor and a
thermistor can be arbitrarily fixed. In this studyy was fixed as
5mm. Absolute humidity from surface can be obtained when
sensor is correctly put on the surface. Absolute humidity gradiel
calculated from the absolute humidity values. Then 1
transpiration is estimated with multiplying vapor diffusion
coefficient to the gradient.

Data measured by each sensor are sent to a microcomputer to calculate the absolute humidity gradient and the transpiratic
from the plant. All data obtained are stored in the floppy disk. The response time of the sensor is about 20 second and fina
minutes average values were stored in the floppy disk.
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Figure 1 Shape of the evaporation sensor
(Sensor is composed of two pairs of a
humidity sensor and a thermistor)
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Wet soil

3.Accuracy of the measurement
Before applying the equipment for actual measurement of \D_H
transpiration, the accuracy of the measurement was checked in the Cup

laboratory by comparing the measured evaporation with weight
losses recorded by a balance as showhRigre 2. A cup filled
with wet soil was prepared. The weight of the specimen decreases if

the water from the specimen evaporates. The weight increases when /
—————

the specimen sucks the vapor in air. The evaporation rate is
evaluated from the weight changes of the specimen. At the same ¢
time, the sensors also measured the vapor fluxes just above the
upper surface of the specimekigure 3 shows the results of Electric Balance

transient change of evaporation rates from a specimen measured -

using the equipment and rate calculated from the change in weigh  Figure 2 Experiment for checking the

recorded by the balance. It illustrates the results of accuracy chei accuracy of the measurement

carried out in the laboratory for a period of 6 hours.

A field check was carried out in the campus of Saitama University to investigate the accuracy of the equipment under nat
conditions. Transparent plastic sheet was used to cover the plant carefully to protect it against thguvindl shows the
transpiration rate compared with weight losses recorded by a balance under laboratory and natural conditions. The evapor
rates measured by equipment showed good agreement with the evaporation rates measured by a balance both in the laboratc
in the field. It can be seen that sensors can be well used under natural conditions.

4.Actual test in the laboratory and field
After checking the accuracy, the two-sensor type evaporation meter is used to measure transpiration rate from both sides ¢
strawberry leaf. Sensors were placed on the both sides of the strawberry leaf and measurement was taken under wind prot
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condition. Transpiration rate from both sides of the leaf was showigire 5. It was found that the backside of the leaf
transpirates more than the front side. Then the transpiration from 18 leaves of rubber tree was measured is ilkigase6. in

The average values of transpiration from backside and front side are plotted in this figure. The distribution of trarispination
leaves is shown ifrigure 7. It can be clearly seen that different leaves have different transpiration rates due to age of leaf ar
solar radiation conditions.
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5.Conclusion

Both laboratory and field-tests show the high accuracy of two-sensor type evaporation measuring technique. It can be concli
that, this measurement technique can be applied to an irrigated area and transpiration results can be used as a useful tc
planning irrigation water requirement.
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