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Abstract

This research project aimed to develop and implement innovations for crop
production both in field conditions and under greenhouse conditions, to improve crop
productivity, yield quality and to reduce the use of labor. The project integrated
engineering and agricultural technology to develop tools or innovations used to
produce high-precision crop management. The research project was divided into 2
parts: Part 1: Technology development for precision crop production under field
conditions, and Part 2: Technology development for greenhouse crop production.

Part 1 consisted of 5 activities: 1.1) Precision irrigation for crop production. We
had developed an irrigation application to control the water supply for the drip
irrigation system and a wireless sensor network to monitor soil moisture for precision
irrigation control. The results showed that both methods could be used to provide
accurate drip irrigation and could increase sugarcane yields. We had also developed
fertigation applications for drip irrigated crops which could be used easily, quickly and
with high accuracy. 1.2) Application development for plant identification (cassava
cultivars and weed species). These applications could be used to identify cassava
cultivars with high accuracy and in the examination of weed species, the classification
was 81% accurate. 1.3) Weed density assessment and crop growth analysis by
unmanned aerial vehicle (UAV). It was found that UAV could be used to evaluate
weed density with high accuracy and make it easier for weed management. For
sugarcane growth and yield assessment using UAV imagery and remote sensing found
that the assessment was highly accurate (98%). 1.4) Foliar application of plant growth
regulators using UAV. The result showed that a 1,000 ppm of paclobutrazol was
suitable for foliar application which could increase yield and quality of sugarcane and
cassava. 1.5) Use of solar energy to pump water for drip irrigation systems. It was found
that solar panel can be used as a power source for pumping water to provide accurate
drip irrigation. However, the energy storage systems need to be developed for energy
use during low or no sunlight periods.

Part 2, the development of smart greenhouses for crop production, there were
4 activities: 2.1) The development and testing of crop cultivation under a closed system

temperature control greenhouse. This greenhouse consisted of an evaporation



temperature control system, a mist spraying system, shading curtains, a NFT planting
system, an automatic fertilizer feeding system and a solar power supply system. The
series of experiments with vegetables production had been conducted under this
temperature control greenhouse. The results showed that the temperature control
system could control the temperature 7-8 °C lower than outside the greenhouse. The
use of solar energy system as a source of energy for greenhouse operation was
effective, stable and could reduce the electricity cost by 80.3%. The greenhouse could
be used to produce off season high-priced crops, high yielding vegetables with good
quality and reduce the use of harmful chemicals. 2.2) The development and testing
of crops under the ventilation system greenhouse. The greenhouse consisted of a mist
spraying system, shading curtains, DRFT and substrate planting systems and an
automatic nutrient solution feeding system. The series of experiments with crops
production had been conducted under this ventilation system greenhouse. It was
found that the system can slightly lower the temperature in the greenhouse. The
greenhouse was able to produce off-season plants with high yields and good quality
and the production cost per area was much lower than the temperature control
greenhouses. 2.3) Development of automatic irrigation and fertilizer control systems
through wireless sensor networks. It was found that the system was stable and can be
used for real time monitoring of EC and pH of solutions and can precisely control
fertilizer and water supply. 2.4) Development of automation for light intensity and
wavelength control. By testing the light from the LED lamp to suit the growth of each
type of plant, It was found that each plant needed different light intensity and
wavelength for optimal growth and yield. In addition, the use of specific LED light could

stimulate seed germination.
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