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Table 1. Grain yield and water use efficiency (WUE) for irrigation of wheat and rice under various
irrigation regimes

Treatment Irrigation(m’/ha) Yield (Kg/ha) WUE (kg/m?)
2020-2021 Wheat 3,650 3,885 1.06
2021 Ricel* (AWD) 9,540 7,105 a 0.74 a
2021 Ricel* (CI) 10,350 7,220 a 0.70 a
2021 Rice2™ (AWD) 6,850 6,050 a 0.88 a
2021 Rice2™ (CI) 7,580 6,165 a 0.81a

Means within each column followed by the same letter(s) are not significantly different at 5% level by Fisher’s
protected LSD test.
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Fig. 1. The accumulation of water under different cropping systems.
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Table 2. Production cost of wheat and two cropping rice

Item Wheat Rice 1*crop Rice 2™crop
Cost % Cost % Cost %
(NTD/ha) (NTD/ha) (NTD/ha)
Seed 5,100 8.7 10,000 8.1 10,000 8.5
Fetilizer 8,800 15.1 12,600 10.2 13,300 11.3
Labor 29,500 50.5 63,000 51.2 64,000 54.6
(Family labor) 2,000 34 - -
Chemical & herbicide 0 0 10,000 8.1 12,000 10.2
Energy 350 0.6 - -
Direct cost 45,750 78.4 98,000 79.7 99,300 84.7
Equipment & farming tool 1,600 2.8 2,000 1.6 1,900 1.7
Indirect cost 1,600 2.7 2,000 1.6 1,900 1.6
Primary prod. cost 47,350 81.1 100,000 81.3 101,200 86.3
Land rent 11,000 18.6 23,000 18.7 16,000 13.7
Capital interest 6,500 11.1 - -
Secondary production cost 58,350 100 123,000 100 117,200 100
Total production cost 58,350 123,000 117,200

R= INRBIRIE KR &R 53 T

Table 3. Revenue of wheat and two cropping rice

Item Wheat Rice 1%crop Rice 2™crop
Yield (kg/ha) 3,370 7,220 6,165
Gross revenue (NTD/ha) 101,100 160,573 132,979
Net revenue (NTD/ha) 42,750 37,573 15,779

Income (NTD/ha) 51,250 71,573 43,779
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Table 4. Comparison of production cost and revenue between rice-wheat rotation and rice monocropping

Rice/Wheat Rice/Rice
ftem Rice Wheat Total Eice iice Total
I"crop  2™crop
Primary prod. Cost (NTD/ha) 100,000 47,350 147,350 100,000 101,200 201,200
Secondary production cost (NTD/ha) 123,000 58,350 181,350 123,000 117,200 240,200
Gross revenue (NTD/ha) 160,573 101,100 261,673 160,573 132,979 293,552
Net revenue (NTD/ha) 37,573 42,750 80,323 37,573 15,779 53,352
Income (NTD/ha) 71,573 51,250 122,823 71,573 43,779 115,352
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Evaluation of Water-Saving and Revenue in
Rice-Wheat Rotation System'

Jin-Ying Yang and Hsun-Shih Lin >
ABSTRACT

This study discussed the water efficiency and profitability of rice-~wheat rotation. The rice—wheat
rotation model was implemented in Dacheng Township, Changhua County, and compared with the
conventional rice-rice rotation model incorporating conventional irrigation (CI) and alternate wetting and
drying (AWD). The water requirement was investigated during the growth period, and the yield traits
were examined at maturity. The results revealed that the annual water demand per hectare was 13,190 m’
for the rice AWD—wheat rotation model, which was the most water-efficient model and required 810 m’
less water than the conventionally irrigated rice (CI) —wheat rotation model (5.8%), 2,400 m’ less water
than the rice AWD-rice AWD model (15.4%), and 3,325 m® less water than the conventionally irrigated
rice (CI)—conventionally irrigated rice(CI) model (20.1%). According to the production cost and benefit
analysis, the total production cost of wheat per hectare was NT$58,350, with labor and mechanical
contract labor accounting for 50.5% of it. In other words, each kg of wheat cost NT$17.3 to produce. The
total production cost of first-crop rice per hectare was NT$123,000, with labor and mechanical contract
labor accounting for 51.2% of it. In other words, each kg of first-crop rice cost NT$17 to produce. The
total production cost of second-crop rice per hectare was NT$117,200, with labor and mechanical contract
labor accounting for 54.6% of it. In other words, each kg of second-crop rice cost NT$21.6 to produce. In
summary, each farmer adopting the rice—wheat rotation model could earn as high as NT$122,823 per year,
which was nearly equal to a profit of NT$115,353 for a farmer adopting the rice-rice rotation model. If
the subsidy for the crop type transfer to wheat (NT$45,000/hectare) is incorporated into the rice—wheat
rotation model, then the farmer adopting this model can earn NT$52,471 more than a farmer adopting the
rice—rice rotation model. This provides an incentive for farmers to switch the type of crops they plant. The
rice—wheat rotation model is recommended as a cultivation model to conserve water and address
agricultural labor shortage.

Keywords: rice-wheat rotation, water-saving, revenue
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