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Study on the Coefficient of Evapotranspiration of Corn
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ABSTRACT

. The definition of evapotranspiration coefficient of crop is the ratio of actual
evapotranspiration and potential evapotranspiration. It represents the different eva-
potranspiration of crop from different growing stages and the climate condition. The
curve of evapotranspiration cofficient against growing period will be plotted. The
actual evapotranspiration can be computed from potential evapotranspiration times

the coefficients during growing stages. It can be used on irrigation systems design,

irrigation mangement etc. which are convenient to predict consumptive use of crop and
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easy to manage agriculture in the field.

The basic data of this paper come from experiments in Hsueh-chia experimental
Station, Chia-nan Irrigation Association from 1985 to 1988 for four years. It
includes theory analysis and the meteorological models to calculat ¢ the potential eva-
potranspiration, the results are listed as below:
1.The evapotranspiration coefficients of corn are 0.78 and 0.75 with Penman equation
in Spring and Autumn season'respectively.

2.The evapotranspiration coefficients of corn are 0.87 and 0.67 with Hargreave
equationin Spring and Autumn season respectively.

3.The average actual evapotranspiration of Spring corn is 407.5mm, but the value of
potential evapotranspiration is 4589.8mm during growing 125 days, the average
growing degree days temperature is 1865.3°C o

4.The average actual evapotranspiration of Autumn corn is 276.5mm, but the value of
potential evapotranspiration is 360.8mm during growing 117 days, the average
growing degree days temperature is 1626.7°C

Keywords : Evapotranspiration coefficient, Potential evapotranspiration, Actual eva-

potranspiration, Growing degree days temperture’C
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#1 TSEBEEXZERME - £REAN - WHEARBREARERAREA 2 BHRADEE - KRUAK

ER|ERE| XNAK| Pennan Penman §  yont. Yont. Harg. | Harg. J&H J4H A Pan A Pan
#HEIH K| B#E| ET(m) Ke ET(mm) Ke ET(mm) Ke ET(nm) Ke ET(mm) Kc
7 49.7 3.317 | 15.652 ] 0.21 8.583(0.39|14.37}0.23] 12.71| 0.26 0] oo
14 75.0 5.834115.034 | 0.39 8.142}1 0.72 | 13.4210.43) 11.30) 0.52 | 12.15| - -
28 182.9 8.694 | 27.850 | 0.31 ] 17.695] 0.49}129.20]0.30] 29.89] 0.29( 29.72| 0.94
35 260.1 ] 24.939 ) 15.248 | 1.63 8.865) 2.81 | 14.37|1.73| 14.42| 1.73 | 18.84| 0.81
42 353.4 1 21.621]25.217}10.86 | 15.898) 1.36 | 28.97}10.75| 26.01| 0.83 | 30.16| 0:84
49 445.4 113.459 | 17.089]10.79 | 11.772| 1.14 | 18.20 | 0.74] 18.29] 0.74] 18.49| 0.92
56 568.0 | 21.164 | 34.601 | 0.61 ) 21.792| 0.97 | 34.67 ) 0.61| 36.18| 0.58| 36.67| 0.94
63 695.6 | 26.655 ] 36.232 | 0.74 | 24.214| 1.10 | 38.58 | 0.69| 40.53| 0.66 | 38.40] 0.94
70 827.7 | 11.554 ] 33.771 | 0.34 ) 23.425) 0.49 |36.81)0.31} 39.06| 0.30 33.70( 1.00
77 954 .8 7.396 1 37.74170.20] 22.967) 0.327137.06)0.20] 38.94] 0.19| 42.30| 0.89
84 [1082.5 | 23.680 29.165}0.81 | 19.202] 1.23 |29.12|0.81| 31.76) 0.75] 25.47| 1.15
91 {1213.1}46.560( 27.204 | 1.71]19.931] 2.34(30.86]1.51] 32.61| 1.43| 28.88 0.94’
98 [1329.9 8.351]17.277|0.48| 12.716| 0.66 | 19.26 | 0.43| 20.00| 0.42 [ 10.11| 1.71
105 |1455.9 5.033[25.23210.20) 20.056{ 0.25}30.52]0.16] 32.13) 0.16| 21.43| 1.18
112 [1574.9 { 15.558 | 17.227 | 0.90| 13.776 | 1.13]20.70}0.75]| 21.64] 0.72| 16.51| 1.04
121 |1760.5 2&.341 4]1.42210.66 | 30.919| 0.88 | 47.14 | 0.58| 50.55| 0.54 | 41.91| 0.99




#2 ISEHFEERSERME - A REAB - THARBRRERRRACBHRRHE - XRBEK

& K
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ERE Penman Penman Yont. Yont, Harg. Harg. J&H JeH A Pan A Pan
HE(H 8 | B # & | ET(m) Kc ET(mm) Ke - ET(mmn) Kc ET(mm) Ke ET(mm) Kc
7 137.5 4,576 | 34.1441 0.13123.933}10.19]39.693} 0.12 [ 41.331|0.11 [36.690 | 0.88
14 258.9 2.8601(25.550| 0.11 | 17.373( 0.16 | 28.708} 0.10{29.908} 0.10 §29.1601{0.88
21 383.8 5.720)22.699| 0.25| 16.957} 0.34 | 27.433| 0.21 | 28.766| 0.20 {26.180 [ 0.87
28 510.8 9.782 | 24.651| 0.40} 18.595) 0.53 | 30.832| 0.32 [ 29.364| 0.33 |27.940| 0.88
35 618.9 | 24.596 | 24.203| 1.02| 16.257 | 1.51 | 27.428) 0.90 | 28.060} 0.88 |30.840 /| 0.78
42 723.6 | 18.304 | 23.994 0.76 | 14.113} 1.30| 25.154] 0.73 | 25.626| 0.71 | 26.820 | 0.89
49 819.9(18.020 | 13.727{ 1.31]10.427| 1.73 | 18.090| 1.00 | 18.394] 0.98 | 11.400( 1.20
56 917.7 2.984 1 17.292] 0.75] 11.087 | 1.17 | 19.353} 0.67 | 19.451| 0.67 {11.350 | 1.52
63 998.1 [ 12.584 | 23.331| 0.54| 13.220) 0.95| 24.467| 0.51 | 23.794{ 0.53 [17.700 | 1.32
70 {1073.8 | 15.444 [ 17.398 ] 0.89 9.301) 1.66| 18.506| 0.83 | 17.795( 0.87 | 16.570 | 1.05
77 {1148.7 | 18.304 | 18.380f 1.00 ) 11.211| 1.63 | 33.779) 0.8021.899] 0.84 | 15.960 | 1.15
83 [1208.0({10.828 [ 15.749{ 0.69 9.254 [ 1.17 [ 18.418} 0.59( 17.415| 0.62 {20.100 1} 0.78
84 {1215.8 7.436 2.572| 2.89 1.3811 5.38 2.838] 2.62 2.597 1 2.86 2.560{1.00
89 |1268.4 6.864 1 10.371| 0.66 5.352] 1.28 | 10.585] 0.65| 10.152 | 0.68 | 10.130 [ 1.02
91 [1283.2 7.436 5.583} 1.33 3.022( 2.46 6.3874 1.16 5.802 ) 1.28 5.720 ] 0.98
98 |1357.3 | 10.868 | 15.482| 0.70 9.142|1.19/(17.850 0.61 | 17.124 0.63 | 12.800 | 1.21
105 |1424.6 9.724 | 21.193| 0.46 | 12.359 | 0.79] 23.941 ) 0.41 | 22.606| 0.43 |20.120 ] 1.25
119 }11536.4 8.008 | 38.711| 0.21 | 21.493|0.37|42.295| 0.19 | 38.983| 0.21 [37.330 | 1.04
126 |1593.3 | 12.584 |1 22.645| 0.56 | 13.325] 0.94 | 25.142} 0.50} 23.153| 0.54 | 20.720} 1.09
129 |1610.2 8.720 | 11.495] 0.50 6.068| 0.94 ( 10.435| 0.55 9.131 | 0.63 [10.970 {1.05




#3 TSERFEXZERYE - £REAYN  WHARRBRERAKEAZ BHHRHE - KBURHEKK

ER|ERE| RWHEK | Pemman Penman Yont. font. Harg. Harg. J&H Ju A Pan A Pan
HE|H %) 3% ET(m Ke ET(mm) Ke ET(mm) Kc ET(mm) Ke ET(mm) Ke
5 67.3 4.013|22.342| 0.18 | 13.861( 0.29 |23.267 |0.17]22.538(0.18]23.000 [0.97
12 126.1 6.634122.040 0.30 13.373( 0.50 {22.568 (0.29}21.107{0.3127.700 [0.89
20 245.5 | 17.632 ] 33.814) 0.52 | 21.232| 0.83 |35.262 | 0.50(35.786 | 0.49 | 28.200 |1.20
28 357.0 5.586 | 24.973| 0.23 | 17.328 0.34 | 28.293 |0.21 | 28.732)0.20 | 28.027 |0.89
36 464.5 | 90.662 | 25.831| 0.64 | 18.760( 0.88 | 30.312 [0.55]30.604 | 0.54)30.620 |0.84
41 532.2 | 15.930 | 17.912f 0.89 | 13.411] 1.19 [ 21.669 |0.73 | 21.671 | 0.73 ] 17.400 |1.03
48 630.7 | 12.646 | 24.722| 0.51 ( 18.187{ 0.70 | 28.408 {0.44 | 28.598 ( 0.44 ) 22.340 |1.11
56 735.2 | 11.552 | 27.118| 0.43 | 19.060} 0.61 |29.931 |0.39|30.436 ) 0.38]30.350 |0.89
61 804.4 {32.589 (22.173| 1.47 | 16.746( 1.95)26.594 |1.23 | 26.669 | 1.22 | 21.180 |1.05
65 879.9 119.142 | 14.862| 1.29 | 11.161 | 1.71 | 17.371 {1.10) 18.368 | 1.04 | 14.180 |1.05
68 936.9 9.972 | 13.938} 0.72 9.425| 1.06 | 15.004 | 0.66 | 15.848 | 0.63 | 17.940 |0.78
75 11052.9 | 17.070 | 28.638| 0.60 { 22.281 ) 0.77 | 35.023 | 0.49 | 36.429 | 0.47 | 29.820 |0.96
82 |1174.2 | 30.643 | 31.747) 0.97 | 25.358 | 1.21 | 39.398 [0.78 | 41.108 | 0.75{ 31.870 {1.00
86 11248.9 | 31.130( 21.361| 1.46 ] 17.265{ 1.80 |26.937 |1.16 | 28.416 | 1.10) 18.800 [1.14
97 |1451.8 | 37.542 | 30.637| 1.23 0.000 | - - 40.601 [0.92 | 43.222 [ 0.87 | 15.780 | 1.94
104 [1590.4 | 21.523 {31.309| 0.69 | 14.993 | 1.44 [40.915|0.53 | 43.608 1} 0.49|39.300 [0.80
111 |1728.7 | 21.947 | 25.632| 0.86 1} 20.971) 1.05 |31.395}0.70 ] 33.483 | 0.66 ] 33.210 |0.77
117 |1849.1 ]19.942 | 29.874) 0.67 | 26.104| 0.76 | 39.110 | 0.51 | 41.722 ) 0.48 [ 37.130 [0.80
124 |1995.4 { 17.938 | 30.286| 0.59 | 24.412 | 0.73 [ 36.589 | 0.49 | 39.382 | 0.46 | 36.200 | 0.84




4 VCEBEEXRCERYE - FREHY  RUABBEREAREAZ BHHRTE - FREAK

£ K| ERE)|REK, Pewnan | Penman| yont. | Yont. | Harg. | Harg. JaH J&H | APan | A Pan
WE| B % BZHKEX| EN(m) Kc ET(mm) Kc ET(mm) Ke ET(mm) Ke ET(mm) Ke
3| 72.9| 5.107 | 15.946] 0.32 | 11.537 ] 0.44 {18.625 [ 0.27 [ 19.603 | 0.26 [ 16.0 | 0.99
9 | 173.5 |12.525 [ 17.194| 0.73 [ 13.453 | 0.93 | 22.331 |0.56 | 22.245 | 0.56 | 22.4 | 0.77
17 | 320.3 {21.158 | 31.435| 0.67 | 23.141] 0.91 |38.247 |0.55 | 40.241 | 0.53 |[33.8 |0.93
24 | 458.7 | 6.201|27.520| 0.23 | 20.885| 0.30 [34.582 [0.18 | 36.848 | 0.17 |33.6 |0.82
31 | 593.5 |29.220 | 25.065] 1.17 | 19.273 | 1.52 {32.073 {0.91 | 34.023 | 0.86 | 26.6 | 0.94
38 | 705.2 |24.877 | 20.866) 1.19 | 14.081| 1.77 [23.248 | 1.07 | 24.065|1.03|25.20.83
45 | 827.9 | 17.753 | 21.641| 0.82 [ 16.913 | 1.05 | 27.968 |0.63 | 29.216 | 0.61 |22.2 |[0.97
52 | 936.0 [32.220 | 23.901) 1.35|14.739|2.19 |26.378 |1.22|26.937 | 1.20 [25.7 |0.93
59 [1044.2 {23.277 | 19.272| 1.21 | 13.614] 1.71 [ 23.798 | 0.98 | 24.343 | 0.96 | 15.1 | 1.27
66 |1151.3 {19.212 | 17.874| 1.07 | 11.576 | 1.66 | 20.244 | 0.95 | 20.680 | 0.93 | 17.7 | 1.01
73 |1237.8 | 17.290 | 15.757) 1.10 | 9.297| 1.86 {16.437 |1.05 | 16.361 | 1.06 | 15.0 | 1.05
80 |1291.7 |35.433 | 20.463| 1.73 | 9.370| 3.78 {19.404 {1.83 | 17.706 [2.00|27.6 [0.74
91 {1393.4 [36.781 | 26.432| 0.95 [ 14.853 | 1.68 {30.103 |0.83 | 28.421|0.88 [28.2 |0.94
94 |1418.5 {11.101| 6.727| 1.65| 2.788| 3.98 | 5.594 [1.98 | 5.171|2.15| 7.8 |[0.86
101 [1495.2 | 19.091 | 15.156 1.26 | 9.015 | 2.12 | 18.868 | 1.01 | 18.189 [ 1.05 | 10.4 | 1.46
107 |1568.1 | 7.743 | 15.411| 0.50 | 6.665| 1.16 | 14.071 |0.55 [ 13.837 [ 0.56 | 12.1 | 7.24
115 | 1643.0 | 11.355 | 19.824] 0.57 | 11.263 | 1.01 | 21.079 |0.54 { 19.857 [0.57 | 19.5 | 1.02




#5 TIEBREEAZERME - ERENY  MHARBERSAREAZ BHARYE - XERFAE

ERE

- g U3

£ R Penman Penman Yont. Yont. Harg. Harg. J&d J&H A Pan A Pan
HEIH % | Baex| El(m) Ke ET(mm) Kc ET(um) Kc ET(mm) Kc ET(mm) Ke
6 75.5]10.822 1 20.413] 0.53 | 14.203| 0.77 | 23.613 |0.46 | 22.725|0.48 | 24.29| 0.84
13 116.3 5. 443 | 14.797) 0.37 8.221) 0.66 | 13.324 |0.41 | 11.937[0.46]22.30] 0.66
20 205.7 1.337 | 26.443( 0.05| 17.348 0.08 [ 28.727 [0.05} 28.835| 0.05 | 28.941{ 0.91
27 294 .2 7.900 1 23.729} 0.33|16.916| 0.47 [27.385|0.29127.117}0.29{31.42{0.76
34 384.6 | 30.300]29.122| 1.04 | 18.696( 1.62 |30.747 {0.99130.471 | 1.00)32.54) 0.89
42 462.0 ( 19.819 | 18.311{ 1.08{ 12.400! 1.60 {19.741 1 1.00 ) 19.095}1.04} 21.20 .0.86
48 533.1 | 26.866119.317| 1.39 | 13.652§ 1.97 §21.775)1.23|21.574]1.25]26.60] 0.73
55 627.9 | 17.560)22.177| 0.79 1 15.150) 1.16 | 24.000 )0.73 | 24.129(0.73]27.12| 0.82
62 732.0 | 27.833 ) 21.146) 1.32 ) 14.774] 1.88 | 23.456 | 1.19 | 24.017 | 1.16 | 25.34| 0.83
69 855.8 | 31.550 ] 25.591 1.23 ] 19.481) 1.62 |30.799 |1.02 | 32.2400.9828.08} 0.91
76 |1000.7 | 34.777 | 34.045] 1.02| 25.244| 1.38 [39.530 |0.88 | 42.374|0.82]35.63] 0.96
83 | 1132.6 | 27.254 | 33.867| 0.80 | 25.340| 1.08 [39.274 [ 0.69] 41.5390.66| 35.29( 0.96
91 | 1278.9 | 40.595 | 24.485| 1.67 | 17.492| 2.34 [26.864 | 1.52 | 28.525 | 1.43135.20(0.70
97 |1 1401.8 | 34.992 | 30.833| 1.13 | 23.218] 1.51 | 35.719 | 0.98 ] 38.258 | 0.91|32.43|0.95
104 | 1528.3 | 40.759 | 27.365) 1.27 ] 20.360( 1.71 |33.069 |1.05|30.674 | 1.1438.60| 0.71
111 [1680.4 | 32.303 | 40.099 0.81 ) 27.952| 1.16 [39.285 | 0.82 | 46.838 | 0.69 [ 44.94 | 0.89
118 | 1840.1 [ 57.320 | 45.462 | 0.66 | 31.188( 0.96 [ 50.476 [ 0.59 | 52.870 | 0.56 | 49.64 | 0.92




#6 F Az Penmanz KcZ #HEH

Kesg g 77 82 R 5 8| HWERE
23 E| & .138+0.0201D-0.000133356D2 36 0.7136
#] | & .163+0.0240D-0.0001777D2 32 0.6423
& E W| & .201+2.1055FD-1.66055FD2 33 0.6732
B o4 8| & .0.1+3.6661FD-3.23905FD2 32 0.7043
4 B BE| & .269+0.00106G-2.56E-76G2 -1.01E-10G3 30 0.7428
A g % .130+0.00100G+5.51E-7G2 -6.45E-10G3 33 0.6625
B B| & .239+2.6746FD-2.54360FG2 +0.27948FG3 30 0.7291
H#® o8| &% .193+1.0741FG+2.46600FG2 -3.40662FG3 29 0.6825

#£7 EkzMontiethx Kc B H

U & 8| WA
4 B| & .291+0.0208D-0.000134D2 29 0.7691
i | &% .221+0.0231D-0.0001467D2 21 0.6941
4 B B & .346+2.3296FD-1.79126FD2 21 0.6676
B o & .0935+2.9966FD-2.27079FD2 18 0.6831
& B E| & .293+0.00132G-6.94E-7G2 -8.29C-11G3 29 0.6597
H B & .195+0.00062G+9.74E-7G2 -6.83E-10G3 20 0.7527
 FE E| & .263+3.1650FG-4.09070FG2 +1.48742FG3 20 0.6769
H® o8| & .259+0.2485FG+4.59250FG2 -4.40884FGS3 17 0.7510

#8 FKZHargreavex K Z #HIRMH

| o@ o E K & 8| MR
& | & .135+0.0208D-0.0001459D2 35 0.7565
13} | & .1123+0.0241D-0.0001552D2 33 0.6707
& B | & .120+2.5466FD-2.11359FD2 34 0.6585
B oo 8| & .0508+2.7839FD-2.42175FD2 30 0.6784
4 E BE| & .167+0.00137G-4.74E-762 -8.01E-10G3 44 0.7044
H 5 & .102+0.00089G+3.38E-7G2 -4 .63E-1068 34 0.6620
8 B E| & .209+2.0713FG-0.53040FG2 +2.42452FG3 32 0.7644
H#ng | &% .162+0.8053FG+2.31081FG2 -2.87545FG3 30 0.6740
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#9 E¥2zJensen & Haise X\ Kc FHBR {8

@\ oA R X o M| N
4 B I#® 0.224+0.0185D-0.000136D2 35 0.7113
A BE | 0.067+0.0230D-0.0001612D2 33 0.6893
& B | & 0.183+2.6118FD-2.39900FD2 30 0.7427
oo B 0.0281+2.8283FD-2.39840FD2 31 0.6974
4 B E | & 0.222+0.00147G-8.18E-7G2 +7.19E~11G83 38 0.7182
H | B 0.140+0.00055G+8.23E-7G2 -6.39E-10G3 34 0.6842
& B E | & 0.214+2.7748FG-1.98300FG2 +0.60820FG3 29 0.7182
H® 58 | & 0.141+0.8632FG+2.39678FG2 -2.98449FGS 30 0.6857

#+&10 EXZ A Pan Evapotranspiration ZKc 2 tHR

oA A 6 B HRFEK
4 E & 0.842+0.00237D-0.0000116D2 42 0.1850
HH B | B 0.016+0.0047D-0.000021D2 34 0.4229
& B M | & 0.922+0.5269FD-0.00053FD2 37 0.0230
BH 4 B | ¥ 0.0331+0.6173FD-0.27646FD2 33 0.3791
& B B | & 0.944+0.00024G-4.04E-7G2 -1.64E-10G8 49 0.2376
H B | & 0.868+0.000038G+3.32E-7G2 -1.43E-10GS 35 0.4149
b E B | & 0.322+1.3301FG-1.44969FG2 +2.45953FG3 39 0.5539
HES% | & 0.899+0.4710FG+2.08520FG2 ~-1.49198FG3 31 0.4930

F1 FERKEN AR R ERF AN E%
Penman Mont. Harg. J&H A Pan

& =
H i) .6110 0.6352 0.5888 0.5754 0.3342
& B
# iz} .6105 0.6345 0.5888 0.5845 0.4060
£ B B
H -4 .6133 0.6972 0.6082 0.5952 0.4627
E B E
H % 4% % .5964 0.6465 0.5596 0.5668 0.4627
= b2} .6078 0.5863 0.6534 0.5845 0.4164
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12 KXW PeomanRIKeM
2 5 & W A - oW
; ' 1 3 4. 5 6 100 11 12 2N
TS4E % 15 ' 0.49 0.72°0.78 0.69° 0.68}
T64F % & 0.38 0.77 0.86 0.45 975
S 3 0.57 1.07 1.26 1.04 - 0.92
15 0.54 0.95 1.11 0.84 0.78}
1154k | 0.27 ’ ©.0.20 0.67 0.75 0.68}
1765 8k | 1.23 0.49. 0.85 1.31 0.88
18k ¥ | 0.87 0.36 0.74 1.04 0.75]
®13 TRERPZ AN , , .
& R £ B | MEn M ETd #4 ETd #ETd |
W M OE (um) (mm) (mm) - (om)
(H) (‘C) ‘ Penman Mont. Harg.
754 # £ | 121 | 1760.5 | 271.1 | 442.9 | 299.2 | 475.8
764 # # | 129 | 1995.4 | 501.9.| 479.2 | 323.9 | 568.6
TT4 # fF. | 124 | 1840.1 | 449.5 | 457.2 | 321.6 | 507.8
& fE | 125 | 1865.3 | 407.5 [ 459.8 | 314.9 [517.4
T5% B fF | 115 | 1610.2 | 222.6 | 381.1 |237.3 |429.7
764 B fE | 118 | 1643.2 | 330.4 | 340.5 |222.5 | 393.1]|
*® R 117 { 1627.7 | 276.5.] 360.8 | 229.9 | 411.4}
R EXHRZ Hargreave Xz Kol
B H b}
’ 1 '3 45 6 011 12 28|
# | 0.47 0.92 1.12 0.80 _ 0.87 |
® e ]0.71 0.29 0.64 0.87 0.67(
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