2011 Summer Workshop in Elementary Science
Effect of Light on Seed Germination
Observation:
If you bury lettuce seeds you get very poor germination. The instructions on the seed envelope say to press into soil but do not cover them. Seeds do not sprout inside moist, warm fruits (e.g. inside a tomato).
Questions:
Do lettuce seeds respond to the presence or absence of light to germinate, perhaps using the phytochrome pigment? Do chemicals in fruit juices inhibit seed germination?
Hypotheses:
Lettuce seeds do use the phytochrome pigment to initiate seed germination.
The chemicals in fruit juices inhibit seed germination.
Predictions:
If the first hypothesis is true, then lettuce seeds will sprout well in red light (660 nm) and will be inhibited in far-red light (730 nm) compared to control seeds in darkness. If the second hypothesis is true, then lettuce seeds will sprout well in plain water but less in tomato juice.
Experiments: (written as “Materials and Methods”)
On June 27 we lined 5 Petri Dishes with a 9cm disc of filter paper. We labeled the dishes on the bottom with our group ID, and labeled each dish with a treatment name: “White,” “Red,” “Far-Red,” “Dark,” “Tomato Juice.”
When working with lettuce, we moistened the filter paper with 5 mL of distilled water. When working with peas, we moistened the filter paper with 15 mL of distilled water.For the dish labeled “Tomato Juice” we added the same volume of Campbell’s canned tomato juice instead of water.
When working with ‘Tango’ lettuce (Veseys Seeds, Calais, Maine), we counted out a group of 50 lettuce seeds. When working with ‘Alaska’ peas, we counted out 5 groups of 10 pea seeds. We added one group of seeds to the moist filter paper in each dish, but saved the dish for “Dark” treatment for last. This one was wrapped in aluminum foil very quickly (30 seconds or less) after the seeds hit the moist paper.
We placed the five dishes of seeds into the corresponding area for the proper light or dark treatment. The red treatment consisted of fluorescent light filtered through a deep red Plexiglas filter. The far-red treatment consisted of incandescent light filtered through both a deep red and a deep blue Plexiglas filter. The dish wrapped in foil for a darkness treatment was placed in the far-red light treatment to control for temperature. The white light treatment consisted of unfiltered fluorescent light. The fluorescent light source was a 23 W compact fluorescent bulb and the incandescent light source was a 50 W incandescent light bulb. Both sources were held 25 cm above the seeds. The light treatments were applied for 3 days at room temperature.
Seed germination was scored when the radicle penetrated the seed coat by at least 1 mm. The number of seeds germinating in treatments and controls were compared by t-test and by z-test in Microsoft Excel. Results were deemed significant when p < 0.05.
Results: (see attached page)

Analysis:
The chemistry in tomato juice   did    did not   inhibit seed germination compared to control.
Lettuce seed germination in red light was   inhibited  stimulated   compared to the dark control.
Lettuce seed germination in far-red light was   inhibited  stimulated   compared to dark control.
Pea seed germination in red light was   inhibited  stimulated   compared to the dark control.
Pea seed germination in far-red light was   inhibited  stimulated   compared to dark control.
Decisions:
The hypothesis:
Lettuce seeds do use the phytochrome pigment to initiate seed germination
  is    cannot be   rejected.
The hypothesis:
The chemicals in fruit juices inhibit seed germination.
  is    cannot be   rejected.
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