
Foil Protocol
Testing Dahlia stem and flower anthocyanin production dependence on light
1. Cut foil strips that are 2cm wide.  A razor blade or utility knife and a ruler make this easy.  Length can vary; foil should be long enough to wrap around stem two or three times.  
2. Plant material should be chosen based on plant stem colors outlined in database_spreadsheet.xls or using the online databases sorted for stem color.  Typically, plants should have some anthocyanin present; previous results indicate plants with green stems (no visible anthocyanins) and those with purple stems (high anthocyanin) do not show differences in pigmentation based on light.

3. Previous results indicate that apical regions of young, apical internodes yield clear cut, easily sorted results.  To test differences in stem maturity, wrap stems of Dahlias in two places: one foil strip at the apical region of a younger internode (higher up on the plant and closer to the flower bud), and one foil strip on an older internode (lower down on the plant, closer to the roots).  Consistency in location and tightness of foil should be maintained. Record which internodes are covered, numbering from the bottom.
4. Foil should remain in place on stems for five days to one week.  Foil duration should be consistent among tested plants.  Longer duration may damage or weaken stems, but will not adversely affect results of anthocyanin production; less duration typically results in differential stem color (hard to score the experiment).
5. Photograph Dahlias at the conclusion of the experiment using a triplicate process.  Use a black background and attach a marker indicating: (1) the start day, (2) the photography date, (3) the protocol taken (foil protocol 1), and (4) the Dahlia cultivar.  Take 3 photographs:

1. One photo should show the younger internode with foil still in place, making sure the marker is visible.  
2. The second photo should show the younger internode without the foil.

3. The third photo should show the older internode without the foil. 
Proper photography is difficult and may require multiple people to hold aside that may detract form the overall quality of the image.  Typically, “macro”-style photographs tend to be clearest and best.

6. Cover “puffy” buds (those that are close to opening or are beginning to show some color) with doubled paper bags.  Further covering of those bags with foil may be required in certain instances to exclude more light.  One bag allows about 5% incident light exposure while allowing air circulation and floral development (remember that buds enlarge up to 20x prior to full antithesis). Two bags permit only 0.0475% of sunlight to reach the bud.  Most flowers with some anthocyanin will show results; flowers that are predominantly yellow or white tend to show little color effect, although in some cases differences in form appear.

Further observations and ideas for study
1. Stems with foil tend to display a darker anthocyanin band towards the ends of the foil wrap.  This may be due to reflection of the sun off the foil, and may indicate stem anthocyanin production is related to photon flux density.  Increasing photon flux density in stems and flowers by using foil reflectors or “collars” would test this hypothesis.
2. The length of the phenocritical period (time when the stem is receptive to light and will increase anthocyanin synthesis) may vary based on internode age.  Experimentation with multiple internodes of the same and different ages on a given cultivar might elucidate the phenocritical period, if foils are removed from internodes on subsequent days. “Escape time” is the length of a treatment required for a full response; this can be studied as well.
3. Light spectral quality may influence anthocyanin production.  Filtering light using colored transparent plastic films may demonstrate differences in anthocyanin production based on exposure wavelength.  Plastic films are best wrapped firmly around apical regions of young stems and stapled in place.  Use of multiple colors on internodes of like maturity will allow testing of different wavelengths of light.  Previous results in the cultivar Alpen Diamond indicate blue light is primarily responsible for anthocyanin production in this cultivar. 
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