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ABSTRACT

Maize is an important crop in Taiwan, with its water requirements varying across different
growth stages. Adequate soil moisture is essential during the early vegetative stage, while the highest
water demand occurs during the flowering stage. In light of increasing irrigation water stress due to
climate change, exploring water-saving irrigation strategies has become a critical issue.

This study was conducted at the experimental site of the newly established Irrigation
Experimental and Extension Education Center, developed by the Irrigation Agency of the Ministry
of Agriculture in Danei District, Tainan City, to cultivate edible maize. The primary objective was
to evaluate the water-saving performance of perforated pipe irrigation relative to conventional
furrow irrigation. In addition, the CropWat model was employed to simulate irrigation schedules
and water requirements, with model outputs subsequently compared against field observations. The
experimental field was characterized by a high gravel content in the soil profile, which precluded
mechanized cultivation and necessitated manual farming practices, thereby constraining both crop
productivity and yield potential. Field measurements demonstrated that the volume of irrigation
water applied under perforated pipe irrigation accounted for only 57.6% of that required for furrow
irrigation, corresponding to a 42.4% reduction in water use. Agronomic trait investigations indicated
that plant height and stem diameter in perforated pipe—irrigated plots exceeded those in furrow-
irrigated plots. Significant differences were observed between the two irrigation methods with
respect to ear length, husk-free ear weight, and hundred-grain weight. On average, the hundred-grain
weight in perforated pipe—irrigated plots was approximately 1.12 times greater than that in furrow-
irrigated plots. Nevertheless, given that the perforated pipe—irrigated area was 1.36 times larger than
the furrow-irrigated area, the estimated grain yield per hectare under perforated pipe irrigation was
99.1% of that under furrow irrigation, with no statistically significant difference between the two

treatments. Comparison between model simulations and experimental results revealed that irrigation
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water applications under perforated pipe and furrow irrigation were —29.7% and +1.7% of the
corresponding CropWat model estimates, respectively. Simulated irrigation schedules indicated

applications in mid-April and late April, which were in close agreement with the field trial
observations.

Keywords: Newly developed farmland, Edible maize, Furrow irrigation, Perforated pipe irrigation,
Climate change.
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