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Abstracts
Vegetable production in greenhouse is suitable for growing of high value vegetables.
Nevertheless, information to improve the quality and quantity of the production is still limit.

Farmers who grow vegetables under plastic roof greenhouse face with various problems such as



widespread of plant pests, heat accumulation, high cost of production and occasionally nitrate
residue was also observed. To solve these problems, we conducted the research program
namely “Research development and testing of plant production technologies in greenhouse
systems and Benchmark guidelines”. It was carried out during October 2018-September 2021 at
greenhouses of the Office of Agricultural Research and Development Region 3, Agricultural
Research and Development center of Chaiyaphum, Mukdahan, Nakhon Phanom and Loei,
Agricultural Production Sciences Research and Development Center, Khon Kaen Seed Research
and Development Center, Srisaket Horticultural Research Center and farmer’s greenhouses.
Result showed that a curve double-roofed greenhouse has a better ventilation compare to a
saw teeth roof greenhouse and has no limit of the lay out when constructed. The study also
indicated that a rate of 1:1 A:B nutrient solution was suitable for leaf vegetables except cabbage
which has to apply A:B nutrient solution at 1:1, 1:1.2, 1:1.6 and 1:2.4 at different growth stages,
similar to tomato, chili and watermelon. But the amount and period apply was different for
each vegetable. Integrated pest management technology using cultural practices, suitable
fertilization, traps and biological control such as the insecticide nematode, Bacillus thuringiensis
and B. subtilis, Trichoderma and Beauveria fungi could effectively control plant pests resulted
in high yield and good and safe quality product. Greenhouse production procedure for 9
vegetables; lettuce, Hong Kong kale, cilantro and cabbage, cherry tomatoes. large paprika, bell
pepper, Seedless Watermelon and Japanese Cucumber included healthy seedling, good planting media,
suitable fertilization and good cultivation. Four varieties of Cherry tomatoes; SKc33-4-1, SKc33-3-6,
SKc14-2-1, SKc002-6-2-6 and 5 large fruit tomatoes varieties; SKb4511/62-4-5, SKbb4511/62-5-2,
SKb388-2-1-3, SKb029-4-2-1 and SKbd671/62-4-6 were selected for the next screening. A system for
producing vegetables seedlings in greenhouses was also developed. It included the suitable
planting materials that is black rice husk mixed with peat moss or coconut coir mixed with peat
moss at 1:1 ratio. Optimum LED light, blue light to red light on various vegetables seedling
were 3:1 for green oak and red lettuce, 2:1 for chili, red light to blue light at 3:1 for basil and
celery, 1:1 for Cantonese cabbage and red light for sweet basil. The suitable nutrient solution A
B for growing vegetables seedling should have EC between 1.2-1.6 mS/cm. Integrated pest
management should be continuously performed and set up strict rule for working in
greenhouse. Moreover, the greenhouse vegetables production operating criteria consist of 8

main GAP requirements was set up to produce 4 academic documents.
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Abstracts

Climate change affect agricultural production. The growing crop under protected
cultivation is to protect them from adverse environmental conditions. It offers several
advantages. At present, the technology of plant production under greenhouse conditions has
been widely used in Thailand. However, the cultivation of plants under controlled
environments is in practice in many countries. The objectives of this study were to develop
vegetables production grown as indoor vertical farming under un-controlled environmental
conditions in order to increase its yield and reduce the production costs. And to develop a
solution concentration control system with automatic control equipment. The concentration is
controlled and the ratio of the solution is adjusted appropriately to decrease nitrate residues
on vegetable produce. The study was also conducted to develop an optical tube to bring in
natural light into the building for decreasing the use of artificial light. We conclude that both
nutrient solutions derived from aqueous extraction of chicken manure compost mixing with
photosynthetic bacteria solution and all nutrient solution formulas can use for Pennywort
(Centella asiatica Linn. Urban) production. Wanshi nutrient solution could be recommended
for growing Pennywort as a leafy vegetable. Enshi nutrient solution and Sum vegetables
nutrient solution might be suggested for growing Pennywort as a medicinal herb. There are 2

varieties of Pennywort that suitable for growing indoor vertical cultivation which was not
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controlled temperature and humidity. They have a long petiole, large leaf, tender vine and
leaves, have good taste without bitter taste that recommended for a leafy vegetable
production. Chumphon variety is recommended to plant for medicinal purposes. The automatic
fertilizer control equipment was developed, consisted of an automatic solution concentration
control system and a controlling program. The results showed that an automated solution
concentration control system can replace the self-mixing solution, the canopy width of 2
lettuce varieties feed with fertilizer solution from the control system were not different from
the ones feed with self-mixing solution. We also found that the use of natural solar tube is
beneficial for indoor illumination, helped to reduce the cost of using electricity and it can be
applied to use together with artificial light for growing plants in EVAP greenhouses or in the
building.
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