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Drip irrigation to the fruit tree hedgerow of alley cropping in rainfed agriculture on

sloping land
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Abstract

Drip irrigation was applied in combination with the alley cropping to increase water use efficiency and
productivity of the hedgerow-fruit trees planted on sloping highland rainfed agriculture. Drip irrigation was designed
based on engineering calculation with low cost investment and high efficiency system. Rainwater was collected in
the cylindrical container set at the upper top part of the experimental plots. The drip irrigation water was supplied
to each planting pit under gravitational force. The amounts of water collected and supplied to each fruit tree were
calculated based on the actual water use or evapotranspiration of the fruit tree in the hedgerow during the dry
season (January-May). Drip irrigation was designed and installed by using emitter with a flow rate adjustment and
LDPE (Low density polyethylene) plastic pipe for water pipelines. Drip irrigation experiment was carried out in the
dry season of 2011-2012. The rate of drip water application for each fruit tree was 3 liter/day for 120 day period.
The experiment was designed as a Completely Randomized Design (CRD) with four replications of 2 practice-
treatments, namely (i) non-irrigation and (ii) drip irrigation. The effects of drip irrigation on total stored soil water,
plant growth and some soil properties were compared with the effects of non-irrigation. The results showed that
drip irrigation gave the higher amounts of stored soil water (approximately 80-100 mm) within 1 meter soil depth
than that given by non-irrigation. During the dry season, the stored soil water under drip irrigation was significantly
increased whilst it was decreased under non-irrigation. Fruit trees without drip irrigation were withered and some
were died. The results also showed that the plant canopy and height of fruit trees under drip irrigation were growing
better than those without irrigation. Vegetative growth under drip irrigation was higher than those under non-
irrigation at 16, 45, 15, 37 and 30% for height, and canopy as 48, 115, 62, 73 and 10% for mango, lemon, star

fruit, guava and sapodilla, respectively.
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