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Vegetable Greenhouse Development for Reducing Nitrate Accumulation
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Abstract

This research “Vegetable Greenhouse development for Reducing nitrate accumulation” was
established in October 2016- September 2018. Its aimed to design and develop the vegetable
greenhouse to reduce nitrate accumulation. This greenhouse was designed to a storey with 2.0 x 8.0 x
2.8 meter. The roof structure was galvanized steel with 4 transparent metal sheets and an opaque
metal sheet. It was enclosed by insect protected net size 20 mesh (poreﬂnchz). Planting area was 0.75-
0.90 meters high and planting area up to roof was 1.9 meters high. The beams made by brick blocks,
double roofing tiles was used to the planting plot for underlying 8 cm thick of concrete. The first layer of
material was 1/2 inch stone and covering the gap with small stone to 4 am thickness. The middle layer
was sandy loamto 12 am thickness and the upper layer was 24 mm of small gravel to 34 am
thickness. Between the middle and upper layer was covered by insect protected net size 20 mesh for
prevent the mixed layers. The planting slope was 2% so that for the fertilizer solution could be flow
back into the storage tank. Construction cost of the prototype greenhouse was 30,000 baht and
Variable cost for the prototype of greenhouse was 11.48 baht/kg. The lifetime was 30 years and was a
payback period of 7 months. It could be pests control, chemicals, fertilizer and inigation reduced.
Including to less labor used for the production. This prototype of greenhouse was considered to reduce
the cost of vegetable production. It could be produce all kinds of vegetables and all year. It was found
that the prototype greenhouse could produce more yield than the commercal hydroponics
greenhouse was 34.09-67.73 percent and could reduce nitrate accumulation was 61.31-85.79 percent.
In addition, the farmers were very satisfied with the prototype of vegetables greenhouse for nitrate

accumulation reduced. It approaches to the altemative production for vegetables in the future.
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Figure 1. Prototype of Greenhouse for Nitrate Accumulation Reduced (Front view)
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Figure 2. Prototype of Greenhouse for Nitrate Accumulation Reduced (Side view)
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Figure 3. Soil layer thickness (8 10 and 12 cm.) for Lettuce, Kale and Morning glory yields
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Figure 4. Planting slope (1% 2% 3% and 4%) for morning glory yields.

The different letters showed the significant difference (p<0.05).
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Figure 5. The amount of fertilizer used at various levels of fresh kale vegetables.

The different letters showed the significant difference (p<0.05).
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Figure 6. The amount of residual nitrate in the leaves at the various stop fertilizer

period of kale with 50% fertilizer (N).

The different letters showed the significant difference (p<0.05).
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Figure 7. Time to stop fertilizer 0 7 9 11 and 13 days before harvesting for reducing the

nitrate accumulation in Kale.

The different letters showed the significant difference (p<0.05).
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Figure 8. Time to stop fertilizer 0 3 5 7 and 9 days before harvesting for reducing the

nitrate accumulation in Lettuce.

The different letters showed the significant difference (p<0.05).
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Figure 9. Comparison on Yields and Nitrate accumulation of Kale
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Figure 10. Lettuce in the Prototype Greenhouse and Commercial hydroponic greenhouse

Figure 11.Lecttuce and chinese cabbage from Vegetable greenhouse for reducing

nitrate accumulation

Figure 12.Vegetable greenhouse for reducing nitrate accumulation was extended to

Samai Sueksa school
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