TEACHER INFORMATION

Growing seasons

Growing Seasons
1.
Logger Pro 3.8.6.2 or newer is needed if using a computer. LabQuest App 2.2.1, or newer, is needed if you are using a LabQuest 2. If you have an original LabQuest you need to have LabQuest App version 1.7.1 installed. All updates can be downloaded from the Vernier web site.

2.
A Vernier PAR Sensor will be used in this investigation instead of a light sensor because not all wavelengths of visible light are used by plants to perform photosynthesis.

3. 
If you have a limited number of Vernier interfaces and/or Vernier PAR Sensors, you may want your students to record the data in a data table in a lab notebook.

4.
This lab was written from the perspective of the Northern Hemisphere. If you wish to change the procedure to fit the Southern Hemisphere, position the globe with the South Pole tilted away from the lamp.

5.
If you use globes with adjustable tilt, make sure the tilt is 23.5 degrees. 

6. 
A 35 W halogen flood beam bulb is recommended for this experiment. Typically these bulbs need about 5 minutes to warm up. Due to the amount of heat this type of blub can put off, it is necessary to use caution when working around the bulb to avoid getting burnt. 

7.
If an incandescent bulb is being used, the values seen at ​​–60° and –30°, and at 60° and 30° Latitude will be very similar or the same due to the intensity of the light being lower.

8. 
Review seasonal positions of the Earth with students. For each seasonal change, students will rotate the Earth a quarter turn. 

SAMPLE data
	
	Seasonal PAR Values in PPFD (µmol m-2 s-1)

	Latitude

(°)
	Winter
	Spring
	Summer
	Fall

	–60
	65
	13
	10
	14

	–30
	129
	80
	24
	80

	0
	93
	138
	104
	137

	30
	18
	59
	125
	66

	60
	10
	12
	47
	10
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Sample data showing PAR variation during seasons at different latitudes 
Answers to questions

1.
In winter in the Northern Hemisphere the PAR values are highest in the Southern Hemisphere and decrease in the Northern Hemisphere, while the opposite trend is seen in summer. In fall and spring the PAR value is the greatest at the equator and decreases as you move away from it. 
2.
In the Northern Hemisphere, the sunlight is more direct in the summer because the Earth is tipped toward the sun. A greater amount of solar radiation is directed at a smaller area.
3. 
Answers will vary.

4.
If the Earth were tilted at a greater angle, seasonal changes would not be as gradual moving up/down the latitudes. 
5.
When the globe is rotated from its winter position to its summer position, the lamp goes from a position directly above the Tropic of Capricorn in the Southern Hemisphere to a position directly above the Tropic of Cancer in the Northern Hemisphere.
6.
Plants need light for photosynthesis. If less light is available not as much photosynthesis will be done limiting the size and number of plants. 
7. 
Answers will vary but some examples are amount of rainfall, length of season, type of soil, wind, etc.
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