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Variation of Crop Coefficient With Respect to the Reference Crop
Evapotranspiration Estimation Methods in Ponded Direct Seeding Paddy Rice
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Summary

In order to provide basic information for the estimation of evapotranspiration in the
ponded direct seeding paddy field, both field lysimeter experiment and model prediction
were performed to estimate daily ET. Various methods were used to predict daily refer-
ence crop ET and crop coefficients. Measured mean daily ET during the 1995 growing
season varied from 5.9 to 6.1 mm depending on the species, while it varied from 5.1 to 5.
5 mm in 1996. Model predicted mean daily ET during the 1995 growing season varied
from 3.9 to 4.9 mm depending on the prediction model, while it varied from 3.5 to 4.7 mm
in 1996. The smaller ET values both measured and predicted in 1996 were caused by the
low values of temperature, sunshine hours, and solar radiation. Crop coefficients varied
from 1.20 to 1.50 in 1995 depending on the prediction model, while it varied from 1.10 to
1.47 in 1996. Comparison of the seven reference crop ET prediction methods used in this
study shows that the Penman-Monteith method and the FAQ-Radiation method gave the
lowest ET while the corrected Penman method and the Hargreaves method gave the larg-
est ET. Since crop coefficients vary to a large extent based on the prediction methods,

reference crop ET prediction method should be carefully selected in irrigation planning.
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Fig. 1. Layout of the experimental plot with

lysimeters

Table-1. Physical and chemical properties of

the soil
pH OM }—- Sieve e.malySls Texture
sand silt clay
6.2 [1.43%| 29% | 34% | 37% gilty loam
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Table-2. Climatologic data at the Taegu weather station

Tmax | Tmin | Tdew |RHmean| RHpin | WS Preci SH Rad
Year | 10-day | Tave . . .
C C C % % m/s mm hr | MJ/m?
June F'| 19.7 25.9 14.8 11.1 60.3 39.9 3.4 3.4 7.8 18.8
M| 20.7 26.6 16.2 12.7 62.2 42.0 3.3 0.6 6.3 16.5
L| 23.2 29.1 184 14.7 60.8 37.7 2.9 2.8 6.5 16.6
July F| 24.8 28.5 21.7 18.0 67.2 50.6 2.0 4.0 3.3 10.8
M| 271 31.5 23.5 21.2 71.3 54.3 3.5 1.3 4.9 14.8
1995 L 281 33.5 23.8 22.5 72.9 51.2 2.9 6.4 7.5 17.1
Aug F| 304 36.2 25.6 234 68.2 455 3.3 2.1 9.3 20.8
M| 294 35.5 24.7 23.7 73.5 48.7 2.4 4.1 7.4 15.6
L| 26.2 30.7 22.9 22.7 82.2 61.0 2.3 18.1 4.1 11.1
Sept F'| 23.2 27.1 19.6 18.6 77.3 57.9 2.4 1.1 3.9 10.2
Mean 25.3 30.5 21.1 18.9 69.6 48.9 2.8 4.4 6.1 15.2
May L 21.7 284 15.3 12.5 58.5 37.3 2.2 1.1 8.3 16.1
June F| 21.9 27.8 174 145 66.8 46.6 2.8 5.8 5.7 13.3
M| 234 28.1 194 17.4 70.7 50.9 2.5 11.4 45 115
L} 217 25.1 18.8 17.1 76.2 62.6 3.0 14.1 2.0 9.3
July F| 20.9 25.5 17.9 15.5 72.7 55.9 3.7 49 | 4.7 13.2
M| 25.1 29.9 21.2 19.0 70.5 52.6 2.7 6.0 4.6 12.5
1996 L| 296 34.9 25.3 22.3 66.6 44.3 2.7 1.0 7.7 16.9
Aug F| 29.1 35.5 24.4 21.2 64.5 41.6 3.3 0.5 8.1 18.5
M| 28.8 35.2 23.6 20.2 61.9 36.8 2.7 1.3 8.7 18.1
L[| 231 26.7 20.8 18.2 74.9 58.5 3.1 59 | 2.8 9.5
Sept F| 22.0 275 17.5 16.1 71.8 46.3 2.2 3.0 5.8 13.0
M| 22.7 29.1 17.9 15.9 67.9 40.9 2.1 0.8 6.2 12.3
Mean 24.2 29.5 20.0 17.5 68.6 47.9 2.8 4.7 5.8 13.7

Note : RHpean - Mean relative humidity
WS : Mean wind speed

SH : Duration of sunshine
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RHuin : Minimum relative humidity
Preci - Precipitation

Rad : Radiation on a horizontal surface
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(1) Penman-Monteith with resistance equa-

tion by Allen et al., 1989
(2) 1982 Kimberly Penman (Wright, 1982)
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{(3) FAO-24 corrected Penman (Doorenbos
and Pruitt, 1977)

(4) FAO-24 Radiation method (Doorenbos
and Pruitt, 1977)

(5) FAO-24 Blaney-Criddle method
(Doorenbos and Pruitt, 1977)

(6) FAO-24 Pan evaporation method
(Doorenbos and Pruitt, 1977)

(7) 1963 Penman (Penman, 1963)

(8) 1985 Hargreaves Temperature method

(9) 1972- Kimberly Penman (Wright and
Jensen, 1972)
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Table-5. Crop coefficients by various estimation methods

Year 10-day [Pen-Mon | 82 K-P |FAO-Pen| 63Pen | Harg |FAO-Rad| FAO-BC
June F | 118 0.98 1.00 L0 | 110 110 1.10

M | 1.20 0.96 0.98 L4 [ 100 117 111

L | 124 1.00 0.98 1.21 0.96 1.19 1.06

Juy F | 184 1.39 1.35 164 1.07 1.76 1.39

M | 200 164 151 1.90 151 1.95 1.64

1995 L | 155 1.35 1.20 151 1.20 1.48 1.30
Aug. F | 157 1.38 1.17 151 1.43 141 1.30

M | 186 L.70 156 1.77 1.42 1.95 1.63

L | 155 1.45 155 145 114 1.92 155

Sept. F 1.42 1.38 1.47 1.29 1.22 2.00 1.63

Mean 1.50 1.28 1.22 1.42 1.20 1.49 1.32

May L | 100 0.85 0.80 0.91 0.71 0.98 0.89

June F | 103 0.84 0.88 1.00 0.74 1.12 0.95

M | 117 0.94 0.94 1.10 0.71 1.26 1.00

L | 132 1.06 1.18 1.22 0.85 1.65 L14

Juy F | 126 1.00 113 119 1.07 1.42 1.26

M | 148 118 115 1.39 0.94 1.48 1.21

1996 L | 183 1.52 1.28 1.78 1.30 155 135
Aug. F* [ 1.90* | 1.67* | 152* | 190% | 170* | 183* | 162*

M 141 1.29 1.18 1.38 1.29 141 1.26

L | 142 131 | 157 1.34 1.42 2.14 174

Sept. F | 150 1.42 1.46 1.38 135 | 180 1.64

M | 126 1.23 1.16 1.23 1.08 148 1.26

Mean 1.39 1.20 1.20 1.36 1.10 147 1.29

Note : “ * ” represents observed data during 1982-1986.
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