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Table 1. The water consumption by different irrigation models

. L . . . Water use
Crop Irrigation Irrigation Rainfall ~ Water input Water saving i
Year 2 3 3 efficiency
season model (m’/ha) (m’/ha) (m’/ha) (%) 3
(kg/m’)
. CP 17,366.3 27,988.5 0.22
F t > >
" 10,622.2 29.0
AWD 9,250.8 19,873.0 0.28
2019
CP 21,382.0 27,217.0 0.17
Second 5,835.0 534
AWD 6,844.0 12,679.0 0.33
First CP 21,426.5 26,463.7 0.23
5,037.2 36.3
AWD 11,824.1 16,861.3 0.41
2020
CP 9,693.9 11,364.8 0.40
Second 1,670.9 18.4
AWD 7,602.0 9,272.9 0.56
=

CP : Conventional practice * 81T/ EE

TN =l JEE

AWD : Alternative wetting and drying irrigation > §Z @255 R
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Table 2. ANOVA table of yield and yield components of Tainan 11 by different nitrogen

application rates and irrigation models in first crop in 2019

Mean square

Grain yield Panicle number Spikelet number Fertility =~ 1000-grains

Source DF per hill per panicle weight
Block 1 3,476,341 4.45 20.80 4.941 0.14
Irrigation 1 638,485 9.67 67.21 0.001 26.11
Irrigation x Block 1 7,885 4.44 132.00 1.401 3.74
Nitrogen 2 1,751,974 30.40 563.83 55.308 10.90
Irrigation x Nitrogen 2 538,031 0.42 21.91 9.811 1.25
Error 4 317,256 6.54 108.65 26.711 4.22

=~ 2019 FE 2 HAPEA [EI S AL 2 ROV E R T 2B R B R T ik
Table 3. ANOVA table of yield and yield components of Tainan 11 by different nitrogen

application rates and irrigation models in second crop in 2019

Mean square

Grain yield Panicle number Spikelet number per Fertility 1000-grains

Source DF per hill panicle weight
Block 1 517,505 533 19.51 109.81 40.33
Irrigation 1 818,079 6.75 407.17 2.71 34.00
Irrigation x Block 1 48,794 9.01 38.52 2.52 1.20
Nitrogen 2 775,898 4.55 427.56 180.60 10.93
Irrigation x Nitrogen 2 39,475 3.40 0.12 37.85 5.63
Error 4 100,010 1.99 85.94 49.94 13.86

72 BRBREURS HRER F+—H



0 ~ 2020 4R 1 HIEA RIS ACHE A 8 RO E R N EE

e R R BT R

Table 4. ANOVA table of yield and yield components of Tainan 11 by different nitrogen

application rates and irrigation models in first crop in 2020

Mean square

Grain yield Panicle number  Spikelet number  Fertility = 1000-grains
Source DF . . .
per hill per panicle weight

Block 1 1,189,692 0.05 7.21 68.16 2.71
Irrigation 1 2,626,791 0.01 0.19 65.33 0.24
Irrigation x Block 1 279,502 9.72 55.04 17.28 0.70
Nitrogen 2 239,258 8.17 17.72 135.21 0.39
Irrigation x Nitrogen 2 341,493 2.54 9.20 81.33 0.02
Error 4 654,832 1.90 16.60 27.47 0.47

R~ 2020 1 2 BEAFESHEHEA B SO EE T ER

e

Table 5. ANOVA table of yield and yield components of Tainan 11 by different nitrogen

application rates and irrigation models in second crop in 2020

Mean square

Source DF Grainyield  Panicle ngmber Spikelet ngmber Fertility 1000—.gra1ns
per hill per panicle weight
Block 1 1,280,991 10.45 619.20 10.08 10.27
Irrigation 1 1,280,860 0.05 27.00 44.08 7.52
Irrigation x Block 1 249,437 1.92 100.92 114.08 102.67
Nitrogen 2 175,913 32.65 1363.96 30.08 96.14
Irrigation x Nitrogen 2 26,230 4.58 199.03 25.08 19.66
Error 4 279,102 4.10 107.83 16.58 5.21
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Effect of different nitrogen doses and irrigation
levels on yield of rice cultivar Tainan 11

Chia-Yu Lin™', Dong-Hong Wu’, Yi-Chien Wu’, Chin-Yang Yang®, Ming-Der Yang’,
Ming-Hsin Lai’, Su-Jein Chang'

! Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan
* Taiwan Agriculture Research Institute, Council of Agriculture, Executive Yuan
* Taichung District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan

*National Chung-Hsing University

ABSTRACT

Rice is a crop with high irrigation water requirement, adjusting irrigation methods
to reduce water consumption and improve water use efficiency has been an important
issue in recent years. In addition, the amount of nitrogen fertilizer application will affect
yield, quality and risks of cultivation, judicious use of fertilizer combined with variety and
climate is also an important project. This study was conducted to investigate the effects
of different irrigation levels and nitrogen doses on yield of rice Tainan 11 in 2019-2020.
Two different irrigation model (conventional practice and alternative wetting and drying
irrigation) and three different nitrogen doses (60, 180, and 260 kg N/ha) were applied
to paddy rice. The results showed that high nitrogen fertilizer application rate could
not increase the yield, but increase risks of cultivation such as lodging and disease. In
addition, alternative wetting and drying irrigation mode can save about 36.9% irrigation
water compared with conventional practice, reduce the labor of irrigation, and cause no
significant impact on the yield, which can be used as a suggest for farmers.

Keywords: rice, alternative wetting and drying irrigation, water-saving cultivation, water

use efficiency
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