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Measurement of Mass Flow of Water in the Stem of Musk Melon
by Sap Flow Gauge

Yang, Won Mo™ - Nukaya, Akira®
'Sunchon National University - 2Shizuoka University, Japan

Abstract

The mass flow of water in the stem of melon measured by Sap Flow Gauge was
compared with the actual flow calculated by the difference between supply and drainage
nutrient water to investigate the possibility and accuracy of estimation of melon's
transpiration in rockwool culture. The Sap Flow Gauge which was made with
copper—constantan theromocouple and nichrome fiber by our research team, was attached
to the 3rd node of melon. The outdoor temperature, room temperature, solar radiation and
relative humidity were continually measured. The amount of supply and drainage nutrient
water were simultaneously measured for calculation of practical consumption of nutrient
water to compare with mass flow of sap. The measuring errors of Sap Flow Gauge were
0.3 to 31.8%, which were small at solar radiation of 20M] - m’-d’. The mass flow of
water was lower for the measured value by Sap Flow Gauge than the actual value at
higher solar intensity, however it was higher at lower solar intensity. The variation of
error rate of each Sap Flow Gauge was 0.1 to 13.0%. The measuring error with Sap Flow
Gauge was negatively related with solar intensity and temperature. Therefore, to measure
_more: exactly the mass flow of sap for estimation of melon’s transpiration, the
compensation factor must be calculated.
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Fig 1. Heat balance in the heated stem
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Table 1. Comparison between mass flow in sterns measured by sap flow meter(MFS) and consumption
of nutrient solution(CNS)

Date June 21 22 23 24 25 26 27 28 29
2 1 330 289 14.2 119 24.1 11.7 323 142 157
(MJ -mZ2-dY i . . . . . . . .
Dailyl Ave.
Temp. (T) 29 259 2.1 246 26.7 2.4 288 26.8 26.2

MFS(mf - plant ' - d™) 1502 1564 1236 1070 1402 1223 1606 1437 1264
CNS(mf - plant ' - d™) 1620 163 9 730 1388 &7 1610 1212 988
MFS-CNS(E) -118 -T2 315 340 64 356 -5 25 206
E/MFS X 100(%) 79 46 %5 318 46 201 03 157 218
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Fig. 3. Relationship between radiation and
observational errors of mass flow in
stems measured by sap flow meter
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Fig. 4. Relationship between daily average
temperature and observational
errors of mass flow in stems
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Table 2. Percentage of error{(MFS-CNS)/MFS X 100} of mass flow in stems measured by sap
flow meter(MFS) compared with consumption of nutrient solution(CNS)

Date June 21 22 23 24 25 26 27 28 29
Sensor 1
Error(%) 79 46 25 318 46 26.1 0.3 157 218
Date June 24 25 26 27 28 29 30 Juy1 2
Sensor 2
Error(%) 30.1 176 290 6.2 43 14.9 83 379 320
Date Juy 21 22 23 24 25 26 27 28 29
Sensor 3
Error{(%) 286 250 135 202 9.8 156 26 257 6.5
orRas water in the stems of herbaceous
—or ol
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