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ABSTRACT

Northeastern region has the largest sugarcane plantation area. However, the average
yield is very low because it is mostly grown under rainfed conditions and soils are mostly
sandy with low fertility and low water holding capacity. Drip irrigation can increase sugarcane
yields and is beginning to be used by farmers in the region. However, most farmers are still
unable to control the water supply appropriately. This research aims to develop a smart drip
irrigation system comprising a wireless sensor system, an automatic irrigation system and
irigation software based on the initial research work and to test it in 3 large sugarcane fields
of Nakhon Ratchasima, Buriram and Surin province. In each area, sugarcane cultivation under
rainfed conditions was compared with the cultivation under 3 drip irrigation systems including
1) Software-based irrigation+soil fertilization 2) Software-based irrigation+fertigation and
3) Sensor-based irrigation+fertigation. Irrigation software had been developed to be able to
calculate the water pattern using the water balance principle. The sensor used in the
experiment is a water mark sensor that measures soil moisture in the form of water potential.
The results showed that in each site, all drip irrigation systems produced higher sugarcane
yields than the rainfed system. Fertigation had higher fertilizer use efficiency and yield than
soil fertilization. The software-based irrigation and sensor-based irrigation produced similar
sugarcane yields but the sensor-based irrigation could save more water and had higher water
use efficiency than the software-based irrigation.

The evaluation of cost and return of sugarcane production reviewed that the rainfed
sugarcane had the lowest production cost, while the sensor-based irrigation system had the
highest production cost. However, all drip irrigation systems produced more incomes and
returns than the rainfed system due to increased productivity. When comparing the returns
among different methods of irrigation, it was found that the fertigation produced more return
than the soil fertilization whereas the two types of irrigation control systems had similar

returns.
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