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Estimating upland crop water use in Jeju
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Abstract

Crop evapotranspiration rates of the garlic and potato were measured in a lysimeter at National
Jeju Agricultural Experiment Station, Rural Development Administration, Korea. The crop coefficients
were calculated using the values of the actually measured evapotranspiration(ETcrop) and the
reference crop evapotranspiration (ETo) estimated by the Penman-Monteith equation. The maximum
crop coefficients of the potato and garlic were 1.07 and 1.31 respectively. A water requirement
model using the moisture accounting method is presented. The moisture accounting method is
illustrated by the example (Table 2). As soon as the accumulated deficit exceeds 22 mm, a further
irrigation is supplied.
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Fig. 1 Schematic of the lysimeter
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Table 1 Crop coefficients (Kc)

Actual evapotranspiration Reference crop Crop coefficient (Kc)
Month | Days ETcrop (mm/day) evapotranspiration
Garlic Potato ETo (mm/day) Garlic Potato
Jan. F 0.29 1.39 0.21
M 0.68 148 0.46
L 0.41 1.38 0.30
Feb. F 0.70 142 0.49
M 0.56 1.67 0.33
L 0.57 1.64 0.35
Mar. F 0.37 0.45 1.70 0.22 0.26
M 1.35 1.20 2.06 0.66 0.58
L 1.60 1.56 3.07 0.52 0.51
Apr. F 2.23 2.32 271 0.82 0.86
M 2.88 1.86 3.10 0.93 0.60
L 221 195 3.10 0.71 0.63
May F 2.46 291 3.43 0.72 0.85
M 3.82 3.62 3.39 1.12 1.07
L 2.71 213 3.10 0.87 0.69
Jun. F 6.09 3.40 4.65 1.31 0.73
M 2.39 1.20 292 0.82 0.41
L 1.54 3.81 0.40
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Fig. 2 Crop coefficients (Kc) of the potato
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Fig. 3 Crop coefficients (Kc) of the garlic
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Table 2 Moisture balance sheet for scheduling irrigation

(Z4 : mm)

Date Evapotranspira Rainfall Eff.echve Ne'f w‘jtter Soil moisture Gros.s water

tion rainfall Irrigation deficiency requirement
4. 19 11 239 191 0.0 0.0 0.0
4. 20 21 0.0 0.0 0.0 21 0.0
4. 21 25 0.0 0.0 0.0 4.6 0.0
4. 22 22 00 0.0 0.0 -6.8 00
4. 23 24 0.0 0.0 0.0 9.2 0.0
4. 24 20 0.0 0.0 0.0 -11.2 0.0
4. 25 24 0.0 0.0 0.0 -13.6 0.0
4. 26 27 11 0.0 0.0 -16.3 0.0
4. 27 22 5.4 43 0.0 -18.5 0.0
4. 28 1.6 0.0 0.0 0.0 -15.8 0.0
4. 29 23 0.0 0.0 0.0 -18.1 0.0
4. 30 27 0.0 0.0 0.0 -20.8 0.0
5 1 28 0.0 0.0 220 0.0 244
5.2 35 0.0 0.0 0.0 35 0.0
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