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Water Requirement of Maize According to Growth Stage

Ki-Cheol Eom*, So-Hyun Park, and Sung-Yung Yoo'

Sejong Institute of Data Analysis(SEIDA), Suwon 443-766, Korea
[HanKyong National University, Ansung, 456-749, Korea

Water is the most important resource for the maximum water use efficiency and yield of maize. Water has to
be applied moderately based on the water requirement of maize. Crop water requirement (WR) is a function of
the potential evapo-transpiration (PET) and crop coefficient (Kc). PET can be estimated by the climate data
measured at the weather station in the production region. Kc was measured by the NIAST (RDA) through
lysimeter experiments. In this study, the growth stage of maize was divided into five ones (G-1: Apr. 25 ~ May
20, G-2: May 21 ~ Jun. 20, G-3: Jun. 21 ~ Jul. 20, G4: Jul. 11 ~ Jul. 25, G5: Jul. 26 ~ Aug. 20). The average PET
during maize growing season of the 45 areas was 2.85 mm day'l. The highest water requirement was at the G-3
stage among the maize growth stages. The mean water requirement (MWR) according to growth stage was 1.74
~ 2.42 (average 2.02),2.99 ~ 4.21 (average 3.41), 3.82 ~ 5.25 (average 4.41), 3.05 ~ 4.31 (average 3.48), and
2.62 ~ 3.49 (average 3.01) mm day'l in the G-1, G-2, G-3, G4 and G-5 stage, respectively. The total water
requirement (TWR) according to growth stage was 45.37 ~ 63.04 (average 52.56), 92.54 ~ 130.59 (average
105.77), 76.46 ~ 105.09 (average 88.14), 45.73 ~ 64.67 (average 52.20), and 68.25 ~ 90.75 (average 78.33)
mm in the G-1, G-2, G-3, G4 and G-5 stage, respectively.
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Table 1. The potential evapotranspiration (mm day'l) of maize for growing season in various areas.

Area Gl G2 G3 G4 G5 average
Gangneung 3.12 3.11 2.63 2.64 2.70 2.84
Geochang 2.87 2.96 2.37 2.37 2.68 2.65
Goheung 2.86 3.07 2.51 2.81 3.18 2.89
Gwangju 2.93 3.27 2.59 2.74 3.08 2.92
Gunsan 2.73 2.96 2.68 2.68 3.14 2.84
Namwon 2.73 2.94 2.46 2.49 2.86 2.70
Daegwallyeong 3.28 3.01 2.31 2.34 2.37 2.66
Daegu 3.57 3.86 3.13 2.97 3.39 3.38
Daejeon 2.98 3.17 2.66 2.67 291 2.88
Mokpo 2.67 2.89 2.29 2.63 3.05 2.71
Milyang 2.89 3.11 2.67 2.70 2.96 2.87
Buan 2.87 3.09 2.67 2.68 3.03 2.87
Busan 2.57 2.74 2.28 2.54 2.87 2.60
Buyeo 2.80 3.06 2.63 2.46 2.86 276
Seosan 2.88 3.19 2.61 2.54 2.90 2.82
Seoul 2.92 3.10 2.66 2.40 2.71 2.76
Sokcho 3.45 3.16 2.64 2.62 2.84 2.94
Suwon 2.85 3.14 2.74 2.61 291 2.85
Yangpyung 2.92 3.15 2.80 2.36 2.75 2.80
Yeosu 3.04 3.18 2.53 2.92 3.29 2.99
Yeongdeok 3.37 3.40 2.66 2.57 2.58 2.92
Wando 2.87 3.04 2.38 2.71 3.36 2.87
Ulleung 3.04 3.03 2.41 2.62 2.74 2.77
Ulsan 2.89 3.07 2.44 2.66 3.02 2.82
Uljin 3.29 3.18 2.65 2.66 2.96 2.95
Wonju 2.97 3.15 2.88 2.49 2.84 2.87
Uiseong 3.12 3.32 2.83 2.73 3.00 3.00
Icheon 2.67 2.83 2.48 2.26 2.55 2.56
Inje 3.21 3.28 2.94 2.58 2.84 2.97
Incheon 2.79 2.94 2.65 2.48 2.81 274
Imsil 2.80 3.02 2.46 2.49 2.85 2.73
Jangheung 2.84 2.97 2.30 2.51 2.85 2.69
Jeongeup 2.95 3.34 2.80 2.77 3.34 3.04
Jeju 2.76 2.95 2.71 3.24 3.31 3.00
Jecheon 2.89 3.04 2.65 2.29 2.68 2.71
Jinju 2.98 3.12 2.51 2.73 2.96 2.86
Cheongju 3.00 3.29 272 2.70 297 2.94
Chupungryong 3.44 3.41 2.70 2.60 2.95 3.02
Chuncheon 2.86 3.12 2.81 2.61 2.74 2.83
Chungju 3.07 3.29 3.02 2.73 2.98 3.02
Pohang 3.16 3.29 2.66 2.89 3.05 3.01
Haenam 2.89 3.07 2.45 2.74 3.22 2.87
Hongcheon 2.77 2.95 2.73 233 2.64 2.69
Average 2.97 3.13 2.62 2.62 2.92 2.85
* Growth stage
G-1 : Apr. 25 ~ May. 20, G-2 : May. 21 ~ Jun. 20
G-3 : Jun. 21 ~ Jul. 10, G4 : Jul. 11 ~ Jul. 25

G-5 : Jul. 26 ~ Aug. 20
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Table 2. Crop coefficient (Kc) of maize according to growth stage.

Growth stage G-1 G-2 G-3 G-4 G-5
Date 4/25~5/20 5/21~6/20 6/21~7/10 711~7/25 7/26~8/20
Ke 0.68 1.09 1.68 1.33 1.03
* Growth stage

G-1 : Apr. 25 ~ May. 20, G-2 : May. 21 ~ Jun. 20

G-3 : Jun. 21 ~ Jul. 10, G4 : Jul. 11 ~ Jul. 25

G-5 : Jul. 26 ~ Aug. 20

Table 3. The mean water requirement (MWR) and total water requirement (TWR) of maize for 45 areas.

Growth stage

G-1 G-2 G-3 G-4 G-5 Average Sum
MWR 2.02 3.41 441 3.48 3.01
STD 0.15 0.21 0.32 0.25 0.23 327
TWR 52.6 105.8 88.1 522 78.3
STD 4.02 6.43 6.48 3.73 5.94 3770

* MWR = mean water requirement (mm day")

* TWR = Total water requirement (mm)

* Growth stage
G-1 : Apr. 25 ~ May. 20, G-2 : May. 21 ~ Jun. 20
G-3 : Jun. 21 ~ Jul. 10, G4 : Jul. 11 ~ Jul. 25
G-5 : Jul. 26 ~ Aug. 20

Table 4. The mean water requirement (MWR) & total water requirement (TWR) of maize according to growth stage for 45
areas (unit in mm).

Growth stage

Area G-1 G2 G-3 G-4 G-5
MWR 212 339 442 352 278
Gangneung TWR 55.18 105.21 88.39 52.75 7221
Geochang MWR 1.95 323 3.98 3.16 2.76
TWR 50.75 100.10 79.67 47.36 71.88
Goheune MWR 1.95 335 421 3.73 3.8
TWR 50.62 103.80 84.27 56.01 85.24
. MWR 1.99 3.56 435 3.64 317
Gwangju TWR 51.82 110.49 87.02 54.59 82.53
Gunsan MWR 1.86 323 450 3.56 323
TWR 4831 100.04 90.02 53.42 83.99
Narmon MWR 1.86 321 413 332 295
TWR 4835 99.38 82.61 49.73 76.71
MWR 223 3.8 3.89 3.1 244
Dacgwallyeong TWR 57.95 101.75 77.75 46.58 63.44
Dacau MWR 242 421 505 3.95 3.49
TWR 63.04 130.59 105.09 59.32 90.75
Dacjeon MWR 2.03 345 447 3.56 3.00
TWR 52.70 106.97 89.47 53.35 78.05
Mokpo MWR 1.82 3.15 3.84 3.50 3.14
TWR 47.29 97.50 76.84 52.48 81.66
Miryang MWR 1.96 339 449 3.59 3.05
TWR 51.05 105.24 89.74 53.89 79.31
Busan MWR 1.74 2.99 3.82 3.38 2.95
TWR 4537 92.54 76.46 50.73 76.79
MWR 195 336 449 357 3.13
Buan

TWR 50.75 104.31 89.83 53.49 81.27
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Table 4. Countinued.
Growth stage
Area G-1 G2 G-3 G- G-5
MWR 1.91 333 443 3.8 2.94
Buyeo
TWR 49.54 103.29 88.50 49.15 76.51
MWR 1.96 3.47 439 338 2.99
Seosan
TWR 50.84 107.67 87.76 50.66 77.67
Seoul MWR 1.99 338 4.46 3.19 279
TWR 51.70 104.91 89.27 47.82 72.65
Sokcho MWR 235 3.44 443 3.48 2.9
TWR 61.00 106.66 88.55 5221 76.04
MWR 1.94 3.42 4.60 3.47 3.00
Suwon
TWR 50.32 106.13 92.06 52.12 78.03
Vangpyung MWR 1.98 3.44 470 3.14 2.83
TWR 51.61 106.50 94.08 47.08 73.66
Veost MWR 2.07 3.47 425 3.88 339
TWR 53.76 107.62 85.04 58.20 88.07
Yeongdeok MWR 229 371 4.46 3.42 2.66
TWR 59.53 115.05 89.24 51.23 69.22
Yeongiu MWR 230 3.75 476 3.45 3.02
TWR 59.89 116.29 95.29 51.77 78.57
Wando MWR 1.95 331 4.00 3.60 3.46
TWR 50.78 102.76 79.98 54.00 90.01
Ulleung MWR 2.07 330 4.05 3.49 2.82
TWR 53.81 102.42 81.01 5228 73.45
| MWR 1.97 334 4.10 3.54 3.11
Ulsan TWR 51.12 103.58 82.05 53.03 80.93
Ulin MWR 224 3.47 4.45 3.54 3.04
TWR 5824 107.44 89.07 53.06 79.14
Woniu MWR 2.02 3.43 4.85 331 2.93
TWR 52.45 106.31 96.91 49.70 76.07
Uiscong MWR 212 3.62 476 3.63 3.09
TWR 55.15 112.07 95.18 54.52 80.28
MWR 181 3.08 4.17 3.00 2.62
Icheon
TWR 47.14 95.58 83.48 45.03 68.25
Ine MWR 2.19 3.57 495 3.43 2.9
TWR 56.82 110.75 98.90 51.43 76.02
ncheon MWR 1.90 321 4.45 330 2.90
TWR 49.41 99.42 88.94 49.50 75.27
s MWR 1.91 3.30 4.14 331 2.94
TWR 49.58 102.20 82.82 49.68 76.37
Jangheung MWR 1.93 324 3.86 334 2.94
TWR 50.30 100.31 77.12 50.17 76.33
. MWR 1.92 3.42 4.18 3.43 3.05
Jeonju
TWR 49.82 106.12 83.55 5147 79.33
MWR 201 3.64 471 3.68 3.44
Jeongeup TWR 52.19 112.74 94.19 5527 89.44
Jeiu MWR 1.88 322 4.56 431 3.41
TWR 48.81 99.76 91.19 64.67 88.57
Jecheon MWR 1.96 331 4.46 3.05 277
TWR 51.04 102.62 89.12 45.73 71.89
Jinju MWR 2.02 3.40 421 3.63 3.05
TWR 52.65 105.36 84.22 54.46 79.33
Cheongiu MWR 2.04 3.59 457 3.59 3.06
TWR 53.00 111.31 91.45 53.89 79.47
MWR 234 3.72 453 3.46 3.04

Ch
upung - ryong TWR 60.75 11531 90.58 51.91 78.95
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Table 4. Countinued.
Growth stage

Area G-1 G2 G3 G4 G-5
Chuncheon MWR 1.94 3.40 4.73 3.47 2.82

TWR 50.49 105.30 94.55 52.02 73.28
Chungju MWR 2.09 3.59 5.08 3.63 3.07

TWR 54.27 111.31 101.55 54.49 79.81
Pohang MWR 2.15 3.58 448 3.84 3.14

TWR 5591 111.05 89.50 57.62 81.57
Haenam MWR 1.96 3.35 4.11 3.65 3.31

TWR 51.08 103.86 82.19 54.73 86.16
Hongcheon MWR 1.88 322 4.59 3.10 2.72

TWR 48.93 99.84 91.88 46.51 70.73
Average MWR 2.02 341 4.41 3.48 3.01

TWR 52.56 105.77 88.14 52.20 78.33

*MWR = mean water requirement (mm day") *TWR = Total water requirement (mm)

*QGrowth stage
G-1 : Apr. 25 ~ May. 20,

G-3 : Jun. 21 ~ Jul. 10, G4 : Jul. 11 ~ Jul. 25,
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