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The Development of Mechanization and
Automation for Tropical Agriculture

Chung-Teh Sheng

National Chung-Hsing University

ABSTRACT

Since the climate of central and southern part of Taiwan is a typical tropical
type, it is suitable to grow tropical agricultural products, which include rice,
draught enduring plants, vegetables, fruits, flowers, and scenic plants, etc. Since
Taiwan has entered WTO in 2002, the local high quality tropical fruits and flowers
are considered to be competitive to foreign products. Recently, the production of
tropical fruits and flowers faces the problems of aging and shortage of labor, the
conservation demand on ecology and natural resources, and the competition of
abroad products, Taiwan solves the problems to keep the life of local tropical
agriculture through the efforts of every aspect. The mechanization and automation
are developed and employed highly in local agriculture production.

In regard to developing fertilizer application machines for orchard, the
production and application machines for pillar type organic fertilizer and the ditch
digging and fertilizer spreading machine are developed and available commercially.
The ditch digging and fertilizer spreading machine can dig straight ditch and circle
ditch along the tree canopy. The machine can not only put the fertilizer into the
ditch but also mix the fertilizer with soil and put them back to the ditch. A team
effort in TARI is to develop a precision system to manage the liquid fertilizer
supply according to the physical demand of plant. The old way to weed control
with the chemical application to jeopardize the environment has been criticized a
lot. The new machine can mow the weed under the tree canopy has been
developed. For water conservation, the available irrigation system can just apply
the water to the root of tree are the automatic drip irrigation system and
micro-irrigation system. The pipe-type irrigation system with self-propelled
circling nozzle is a powerful irrigation and spraying system. It can irrigate an
orchard thoroughly and fully automatically. But it will consume lots of water. The
drip irrigation system and pipe-type irrigation system are also utilized in flat field
and facility agriculture. The spraying work in a well-planned orchard can applied
with a blast power sprayer. If the orchard is equipped with the pipe-type irrigation
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system, it can also use the irrigation system to spray the chemical automatically. It
is very efficient. In facility agriculture, the structure frame is often adopted to be
the machine travel path or guide. TADI has developed a suspended spraying
system to work in greenhouse, which can be transported and shifted automatically
in different units. In other words, the developed spraying system can be applied in
multiple units of greenhouse, which can significantly reduce the cost. The ground
rail is also applied to develop an automatic sprayer for vineyard. The severe
problem to run tropical agriculture in Taiwan is the cold current problem in winter.
The facilities usually can provide the function to protect the plant from the cold
current with shelter, heater, or spraying heating system. In open orchard, TARI has
developed an automatic disaster prediction and protection system for occasional
cold current and burning wind. The system performs quite well so far. Recently,
the work of fruit internal quality inspection and grading has been improved a lot.
Fong-Lian Farm Association has imported a fruit internal quality inspection
system with NIR from Japan to grade wax apple. It is operated commercially. A
local research team is working on the development of internal quality inspection
system with NIR for mango.

Now Taiwan is an official member of WTO, and agricultural sector in Taiwan
faces tremendous impact from foreign competition. How to further reduce the
production cost, and improve the quality of product will be the crucial works for
local agriculture to survive eternal. At the same time, the future agriculture in
Taiwan also has the imminent responsibility to make its effort to conserve ecology
and natural resources. The application of automatic technology or machine
decreases the application of chemicals. The weed mower can be used to substitute
the application of weedcide. The organic fertilizer can be further used to replace
the chemical fertilizer to slow down the environmental damage. Those efforts will
positively contribute to the existence of agriculture in Taiwan. According to the
excellent characteristics of tropical climate in the central and southern part of
Taiwan, the brilliant future of tropical agriculture in Taiwan is highly expected.

Key words: Tropical agriculture, Mechanization, Automation, Fertilizer
application, Irrigation, Spraying.
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