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Abstract

Dehydration is a limiting of growth, yield and quality of maize. Especially, dehydration in flowering stage
to grain filling period was decreased yield at 50 percent. Recently, irrigation system was applied to reduce the
risk of dehydration. The aim of this study was irrigation management methods for Nakhon Sawan 5 hybrid maize.
The experiment had started on December 2021 dry season, that was conducted in a randomized complete
block design with 4 replications, drip irrigation and rain spray irrigation at 50, 75, and 100 percent respectively
of evapotranspiration. The results indicated that rain spray irrigation at 75 percent of maize evapotranspiration
has highest grain yield and low water consumption (the grain yield 1,032 kg rai’), when compared with drip
irrigation and rain spray irrigation at 100 percent of maize evapotranspiration. Addition, this uptake nitrogen
fertilizer greater than drip irrigation system, resulting in growth improved of stem height and pod height.
Therefore, the appropriate irrigation management for Nakhon Sawan 5 hybrid maize is the rain spray irrigation
system at 75 percent of maize evapotranspiration.

Keywords: Maize hybrid, Evapotranspiration
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Table 1 Characteristics of soil properties at Nakhon Sawan Field Crops Research Center before planting.

Soil depth (cm) pH Organic matter (%) Avail. P (mg kg™) Exch. K (mg kg™)
0-20 7.40 1.62 9 55
20-50 7.25 1.61 6 55
Soit:water (1:1)  Walkley and Black Bray I 1 M NHsOAC pH 7
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Table 2 Evapotranspiration (mm.) of maize and water supplemented under different irrigation management.

Drip irrigation Rain Spray irrigation

Week ETc Rainfall
50 %ETc 75 %ETc 100 %ETc 50 %ETc 75 %ETc 100 %ETc

1 24.11 0.00 11.98 17.97 23.96 11.90 17.86 23.81
2 29.41 0.00 14.73 22.10 29.46 14.88 22.32 29.76
3 34.43 0.00 17.29 25.93 34.57 16.87 25.30 33.73
4 41.40 0.00 20.63 30.94 41.25 20.83 31.25 41.67
5 51.45 0.30 25.54 38.30 51.07 25.79 38.69 51.59
6 59.64 0.00 29.86 44.79 59.71 29.76 44.64 59.52
7 64.93 0.10 32.21 48.32 64.43 32.74 49.11 65.48
8 69.23 21.40 11.98 30.94 48.32 11.90 31.25 49.11
9 66.63 7.80 28.68 52.64 76.61 26.55 42.87 59.13
10 65.31 3.90 28.68 45.18 61.29 31.75 47.62 63.49
11 66.65 57.90 19.64 29.86 39.68 29.76 47.62 65.48
12 55.46 0.00 12.96 19.64 27.50 13.89 19.84 27.78
Total  628.65 91.40 254.18 406.61 557.85 266.62 418.37 570.55

Note : ETc = Evapotranspiration crop
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Table 3 Nutrient content in leaves of maize under different irrigation management.

Irrigation management Total N (%) Total P (%) Total K (%)
DI 50 %ETc 1.56 c 0.16 c 1.80
DI 75 %ETc 1.63 c 0.19 ab 2.08
DI 100 9%ETc 1.79 bc 0.20 a 1.93
RSI 50 %ETc 1.88 ab 0.17 bc 2.00
RSI 75 %ETc 1.95 ab 0.18 abc 2.03
RSI 100 %ETc 2.09 a 0.20 a 1.85
Mean 1.82 0.18 1.95
F-test x* x* ns
CV. (%) 8.0 8.0 15.2

Note: ns = not-significant, *,** Significant at P < 0.05 and 0.01, respectively, Means in the same columns with different letters are
significant (P<0.05) determined by Duncan's New Multiple Range Test (DMRT)
DI = Drip irrigation, RSI = Rain spray irrigation, ETc = Evapotranspiration crop

Table 4 Agronomic characteristics of maize under different irrigation management.

Irrigation height (cm.) Normal ear Rotten ear Fresh weight
management Plant Ear Total Ear (%) (%) (kg rai™)
DI 50 %ETc 176 d 87 ¢ 15,238 9531b 4.69 a 1,720 d
DI 75 %ETc 182 cd 94 c 15,072 97.8 ab 2.20 ab 1,780 d
DI 100 %ETc 197 b 105 b 15,095 97.94 ab 2.06 ab 1,919 cd
RSI 50 %ETc 193 bc 103 b 14,976 95.72 b 4.28 a 2,033 bc
RSI 75 %ETc 202 ab 107 b 14,786 97.4 ab 2.61 ab 2,198 ab
RSI 100 %ETc 214 a 117 a 15,048 98.58 a 1.42 b 2,288 a
Mean 194 102 15,036 97.13 2.88 1,190
F_test *% *% ns *% *% *x
CV. (%) 4.2 56 2.1 1.8 59.5 7.6

Note: ns = not-significant, *, ** Significant at P < 0.05 and 0.01, respectively, Means in the same columns with different letters are
significant (P<0.05) determined by Duncan's New Multiple Range Test (DMRT)
DI = Drip irrigation, RSI = Rain spray irrigation, ETc = Evapotranspiration crop

Table 5 Grain yield of maize under different irrigation management.

Irrigation Grain yield . . . . .
. 100-Grain weight (g) % Shelling Grain moisture (%)
management (kg rai-1)
DI 50 %ETc 933 ¢ 2561 b 75.78 33.27
DI 75 %ETc 947 bc 26.81 ab 76.35 33.43
DI 100 %ETc 1,053 ab 27.6 a 74.82 33.06
RSI 50 %ETc 917 ¢ 2593 b 74.71 32.59
RSI 75 %ETc 1,032 ab 25.66 b 75.46 33.11
RSI 100 %ETc 1,106 a 2597 b 76.09 32.13
Mean 1,003 26.26 75.53 32.93
F-test xx xx ns ns
CV. (%) 5.7 3.9 1.7 3.7

Note: ns = not-significant, *** Significant at P < 0.05 and 0.01, respectively, Means in the same columns with different letters are
significant (P<0.05) determined by Duncan's New Multiple Range Test (DMRT)

DI = Drip irrigation, RSI = Rain spray irrigation, ETc = Evapotranspiration crop
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Figure 1 Water use efficiency of maize under different irrigation management.

DI = Drip irrigation, RSI = Rain spray irrigation, ETc = Evapotranspiration crop
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