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Introduction

Tomatoes are known to produce volatile organic compounds (VOCs). VOCs are known
greenhouse gases. VOCs emitted by tomatoes growing in greenhouses can be converted to
electricity and CO_, increasing growth and productivity. Tomatoes grown in greenhouses provide
a model environment and organism for study as they are a sealed system, where VOCs can be
removed by converting to CO.,. In order to detect VOCs a proof of concept study was performed
using two different strains of tomatoes, Roma and Sweetie. Growth was analyzed using two
different matrices of Whatman filter paper and Jiffy peat pellets. Tomatoes were germinated and
grown in Schenk & Hildebrandt Basal Salt Mixture. Variables examined were length of shoots and
length of roots.

Background

This concept was conceived after noticing that eucalyptus trees grown during deuteration
experiments produced strong odors. Further research showed that many plants produced larger
than average amounts of Biogenic Volatile Organic Compounds (BVOCs). Some of these BVOCs,
such as 6-carbon alcohols, are combustible. This stimulates the thought that, if grown in a
controlled environment such as a greenhouse, some plants could produce enough combustible
BVOCs to enhance the carbon dioxide (CO?) for reintroduction to those plants, as well as a host of
other benefits.

Since tomatoes are grown in mass quantities in greenhouses to meet demand, using them as
test products was relatively simple. The principle experiment was broken into two phases. Phase
1 was the actual growth of tomato plants from seed. The two breeds of tomato selected for
testing were Roma and Sweetie due to their high demand for produce and their hardy disposition
for growth in vast conditions. Some test seeds were planted on filter paper with only growth
solution as would be used hydroponically, while others were planted in peat soil. Seeds were
then studied under controlled environmental conditions similar to those in a greenhouse for
growth rates.

During Phase 2 of the experiment, established tomato plants of both mentioned breeds will
be studied for VOC production. In the test model, a pump pulls the air containing the BVOCs
produced from the plants in the greenhouse through a tin oxide sensor that detects, and in
essence burns, combustible BVOCs. The combustion process creates carbon dioxide that is then
sent to the gas analyzer where the CO2 percentages are measured to then be recycled back to
the greenhouse for uptake by the tomato plants.

The produced enhanced carbon dioxide aides the plants in producing larger and better tasting
fruit. Furthermore, BVOC emissions into the atmosphere, water consumption, and greenhouse
heating costs would be reduced, while the growing season and production is increased.
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Figure 1: Description of data collected, units and key.
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Table 1: Data collected over 9 day period of the tomato varieties Roma and Sweetie; averages of lengths of roots and

shoots in millimeters.

N N
N\ 7,
N\ >

» 0 -
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Figure 7: Filter Paper Growth Week 2 Figure 8: Filter Paper Growth Figure 9: Peat Pellet Final Growth
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Figure 10: Graph of average root and shoot growth by day for the duration of the experiment in millimeters.
R-F = Roots, Filter Paper; R-P = Roots, Peat Pellet; S-F = Shoots, Filter Paper; S-P = Shoots, Peat Pellet.
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Conclusions

This experiment, as proposed, investigates the effects of different matrices on tomato plant
growth for use in future experiments.

After 9 days of growth, the filter paper showed the greatest amount of root growth for both
tomato species. The Roma had an average root growth rate of 0.926 mm/day and the Sweetie
had an average root growth rate of 0.891 mm/day.

With respect to shoot growth, the peat pellets demonstrated the greatest growth with 0.905
mm/day for the Roma and 0.898 mm/day for the Sweetie. Determinate tomatoes, such as Roma,
will reach a peak height within a certain timeframe and bear fruit all at once. Indeterminate
tomatoes, such as Sweetie, will continue to grow and bear fruit throughout the growing season.
Having this variety will give greenhouse growers more flexibility in establishing a set growing
schedule.

Based on the data, the filter paper showed the greatest initial growth for the root systemes,
indicating that this could be a viable medium for starting tomato plants prior to moving to peat
pods to encourage shoot growth.

The implications, provided by the results, can extend into further study of VOC emissions to
extend growing seasons while generating a reduction in energy cost and consumption.

Future Research

Collection of volatile organic compounds (VOCs) to burn and produce an electrical current
and carbon dioxide production to increase greenhouse productivity

Environmental impacts of VOCs on climate and carbon dioxide recycling

Comparison of VOCs production for crop plants in greenhouses to produce electrical currents
and carbon dioxide recycling for crop yield
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