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Photo 1 Weighing lysimeter
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Fig. 1 Outline of weighing lysimeter
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Fig. 2 Schematic illustration of soil tank

Photo 2 Basement inside of lysimeter
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Fig. 3 Hydréulic conductivity and soil moisture char-
acteristics curve

Photo 3 Situation of filling and compaction of soil
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Photo 5 Situation of corn growth
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Potential Evaporation by Penman method

6 Potential evaporation by Penman method 6
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Fig. 4 Observed potential evaporation, rainfall, changes in weight of soil tank and groundwater runoff
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Table 2 Water balance

Com Cauliflower Corn Broccoli
(Jul. 8~Sep. 7,1999) [(Sep.7, 1999~Jan.7,2000) (May 9~Jul. 12,2000) | (Aug.28~Nov. 28, 2000)
Soil tank E W C E W C E W C E W C
Rainfall (mm)| 1640 1640 1640 | 357.0 3570 3570 | 3070 307.0 3070 | 6340 6340 6340
Trrigation (mm)] 1550 1550 00| 1300 1300 00} 950 950 00| 900 950 900
Surface runoff (mm)] NaN NaN NaN | NaN NaN NaN | NaN NaN NaN | NaN 1150 3280
Groundwater runoff (mm)| 582 570 609 | 1453 1363 1980 | 838 721 1717 2529 1847 1667
Soil Storage (mm)] 135 278 208 | -680 521 2214 -452 -393 92 63 104 93
Evam':f:s"iraﬁ"“’( )| 2449 2271 728 | 4032 3876 1779 | 361.1 3649 1424 | 4608 4190 2200
Weight of crops  (kg) 2.86 2.57 - 4.86 3.85 8.43 8.06 - 2.18 2.95 -
Dry weight of crops (kg) 0.93 0.90 - 0.82 0.71 242 2.05 - 0.69 0.68 -
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Fig. 5 Growth curve of corn
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Potential evaporation by Penman method
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Fig. 8 Calculated results of evapo-transpiration and groundwater runoff
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Table 3 Solute balance at soil tank W
(Apl.1,1999~Jul.31,2000)
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Fig. 9 Comparisons between observed and calculated
concentration of Mg
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The study of water balance during plants growth using weighing lysimeter

Taro OKA, Masayuki ISHIT* and Hironori HIGASHI**
*Faculty of Life and Environmental Science, Shimane University
**Graduate School of Engineering, Kyoto University

Synopsis
In order to investigate the water balance, rainfall infiltration, runoff, evapo - transpiration and solute
transport during plants growth, a weighing lysimeter was constructed in 1998 in Ujigawa Hydraulics Laboratory.
Hydrological observations have been carried on under the conditions of planted crops; corn, caulifiower and
broccoli. This paper describes the detail of the lysimeter equipments, the water balance and the solute transport
based on the observed results. Moreover, the simulation models of the evapo-transpiration and soil moisture
movement are discussed using the growth curve of corn by Kimball and the relationships between the evapo-

transpiration ratio and soil moisture content in root zone.

Keywords : Weighing lysimeter, Plant growth, Evapo-transpiration, Soil moisture movement, Solute

transport



