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   Abstract
   --------
   The purpose of an experiment performed in Ashe County, North Carolina
   was to find out how different insects respond to varying wavelengths
   of light. We used six colors of light: blue, green, yellow, red,
   ultraviolet (“black”) and white. The lights were arranged in a
   circular pattern in a parking lot and set on top of soapy trays of
   water. The lights were on for half an hour. The insects were counted
   and classified according to their order. The lowest number of insects
   was in the red light container and the highest number was in the
   ultraviolet light container. Also, the most common order of insect
   found among all the colors of light was Trichoptera. The results of
   the experiment indicated that insects are more attracted to lights
   with short wavelengths and high frequencies.
   Introduction
   ------------
   How do different insects respond to various wavelengths of light in
   Ashe County, North Carolina? To fully understand the concept of this
   experiment, background knowledge of light and insects is essential.
   There are seven colors in the light spectrum: red, orange, yellow,
   green, blue, indigo and violet. Only four of these were used in the
   experiment (red, yellow, green and blue). These seven colors of light
   are known as visible light (Henderson, 1996). Each separate color of
   light has a different wavelength and frequency. Red has the longest
   wavelength and lowest frequency and violet has the shortest wavelength
   and highest frequency. The wavelengths of visible light range from
   400-700 nanometers (Ditchburn, 2001). For temperature, red light is
   the coolest and blue is the warmest. White light is the combination of
   all visible light. It appears white because none of the light is
   absorbed, it is all reflected back to the human eye. The sun is an
   example of white light. The reason why the sun may sometimes appear
   yellow is because yellow wavelengths of light are very abundant in
   sunlight. Black light consists of long wavelengths of ultraviolet
   light and is visible to insects, but not to humans. Light becomes
   visible to insects around the yellow part of the spectrum and ends at
   ultraviolet light (University of Illinois, 1995).
   The experiment was held in a dark parking lot in the New River State
   Park. It lasted for thirty minutes, 9:35-10:05 pm. Skies were clear,
   and the temperature was 76 degrees Fahrenheit.
   In the tubs we found there to be twelve different orders of insects,
   the most common being Trichoptera. Hairy and opaque wings, antennae as
   long or longer than their body and two pairs of wings characterize
   Trichoptera. Other commonly collected insects during the experiment
   belong to the order Diptera. Diptera are classified by having one pair
   of clear wings. Lepidoptera have wings covered with small scales and a
   coiled tube for the mouth. Common lepidopterans are butterflies and
   moths. Coleoptera, or beetles, have chewing mouthparts and front wings
   without veins. Further, Hymenoptera were trapped; these include ants,
   wasps and bees. Hymenptera have two pairs of translucent wings,
   abdomens with short filaments and five- segmented tarsi (Borror and
   White, 1970).
   Only one insect of the order Orthoptera was caught. Chewing mouthparts
   and veined front wings identify orthopterans or bugs resembling
   crickets or grasshoppers. Transparent wings, two or three segmented
   tarsi and sucking mouthparts classifies the order Homoptera.
   Ephemeroptera, or mayflies, have wings usually over five millimeters
   and an abdomen with two or three long filaments. Thysanoptera are
   distinctly pigmented with a hard and narrow body. The order Plecoptera
   has an abdomen with short filaments and hind wings broader than front
   wings. Mecoptera have front wings not longer than hind wings and
   prolonged heads (Borror and White, 1970).
   Methods
   We selected an experimental area in the New River State Park in Ashe
   County, North Carolina. The materials used included tubs filled with
   soapy water, fluorescent lights of assorted colors, source of
   electricity, coffee filters, alcohol, small jars, forceps,
   identification charts of insects, and microscopes. One problem was how
   to keep the colors far enough away from one another to prevent insects
   from different lights from falling into the wrong tub. We found that
   the most efficient pattern to lay the lights in was a circle. The
   lights were placed 6.5 meters away from each another and 9 meters away
   from the center. The lights were set on tubs of soapy water. After our
   materials were in place, we turned on the lights for thirty minutes.
   The site was completely dark aside from the fluorescent lights. After
   thirty minutes we turned off the colored lights and began to remove
   the insects from the soapy water. We strained the insects from the
   soapy water using coffee filters or picked them out of the water with
   forceps. Afterwards, the insects were placed in small jars filled with
   alcohol. Later in the lab, the insects were examined, counted and
   classified using the identification charts and microscopes.
   Results
   Figure 1 represents the number of insects caught by each color or
   wavelength of light. The results were that red attracted 0.6% of the
   insects; yellow 2.1%; green 3.8%; white 4.2%; blue 26.5% and black
   62.8%. This experiment revealed that black light attracts the most
   insects. The Chi-square calculation of 3814 is greater than the
   chi-square critical value of 15.1 (d.f= 5, p.=0.01). This is a highly
   significant difference supporting the hypothesis that different
   wavelengths of light will attract different amounts of insects.
   Discussion
   In conclusion, it was found that red light or low frequencies attract
   the fewest amount of insects. Ultraviolet light or high frequencies
   attract the highest number of insects. In the years 1998 and 2000,
   similar experiments were done at different places, and with similar
   results. In 1998, at Chimney Rock in Rutherford County, North
   Carolina, the results were the same, but the number of insects caught
   was lower. The conditions at Chimney Rock were partly cloudy and 78
   degrees fahrenheit. The experiment lasted for thirty-five minutes,
   from 9:54-10:29 pm. In 2000, at Mt. Jefferson in Ashe County, North
   Carolina, the results were almost the same. The conditions were 50-55
   degrees fahrenheit and the experiment lasted from 10:30-11:10 pm. The
   only difference was that the white light caught more insects than the
   blue light. Reasons for this could be a difference in temperature,
   spacing of the lights or human error. Specific numbers for these three
   experiments are given in Tables 1-3.
   Future students should investigate how temperature, elevation,
   conditions or locations affect how insects respond to the lights. For
   example, an experiment could be done to see what temperature attracts
   the most insects. Another idea is to find which insects live at
   different elevations.
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   Table 1. Percent of insects for each color of light caught at Chimney
   Rock, Rutherford County, NC in 1998.
   Red
   3.10%
   Yellow
   9.70%
   Green
   6.70%
   White
   16.00%
   Black
   41.10%
   Blue
   23.40%
   Total Insects
   445
   Table 2. Percent of insects caught on Mt. Jefferson, Ashe County, NC
   in 2000.
   Red
   0.70%
   Yellow
   2.20%
   Green
   4.60%
   White
   11.70%
   Black
   72.40%
   Blue
   8.30%
   Total Insects
   939
   Table 3. Percent of insects caught at New River State Park, Ashe
   County, NC in 2001.
   Red
   0.60%
   Yellow
   2.10%
   Green
   3.80%
   White
   4.20%
   Black
   62.80%
   Blue
   26.50%
   Total Insects
   2106
   .
   
   Green
   Red
   White
   Black
   Yellow
   Blue
   Figure 1. Percent of insects caught for each wavelength of light.
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