Abiotic Components

Have you ever thought about why some plants exist in some areas but are less prevalent in others?  

Exploration

1. Get into groups of two and get a laptop.

2. Open a web browser.

3. Go to wikipedia.org/wiki/Abiotic

a. Define abiotic components

Non-living chemical and physical factors in the environment
b. List the six major abiotic factors

Radiation, temperature, water, atmospheric gases, wind and soil
4. Click on the “Abiotic Components” reference tab at the bottom of the page.

5. List the abiotic components listed on that webpage.

Light, temperature, water, atmospheric gases, wind, soil, and physiographic features
6. Define and list examples of each of the following types of plants:

a. Short-day

Plants that flower only if nights are longer than a certain length – chrysanthemum, poinsettia, thorn-apple
b. Long-day

Plants that flower only if nights are shorter than a critical length – spinach, wheat, barley, clover, radish

c. Day-neutral

Flowering is not affected by night length – tomato and maize plant
7. Define and give examples of the following:

a. Hydrophytes

Plants that grow in water – water-lilies and rushes

b. Mesophytes

Plants with average water requirements – roses, sweetpeas

c. Xerophytes

Plants that grow in dry environments – cacti

8. Explain the two physiographic factors list on the webpage.



Altitude and slope.  Altitude can affect temperature and oxygen availability.  Slope and orientation can also affect soil temperature due to exposure to sunlight.  North facing slopes will be cooler and receive less sun than slope facing south.

Go to www.biosurvey.ou.edu/download/duckflt/dfmap.gif  This is a vegetation map for the state of Oklahoma.

9.  Look at the following maps and list similarities and differences, comparing to the vegetation map, in Table 1 attached.  For example, there is more precipitation in eastern OK than in the western part of the state.  If the vegetation changes as you move from west to east, that is a similarity between vegetation and precipitation.

a. Wind: roguepundit.typepad.com/photos/uncategorized/2007/04/17/map21.gif  or the 5th page of the pdf at www.seic.okstate.edu/owpi_old/about/library/wind%20resource%20assessment%20for%20Oklahoma.pdf
b. Soil temperature: earthstorm.mesonet.org/materials/soil_temps_final.jpg

c. Soil texture: www.xdc.arm.gov/data_viewers/sgp_surfchar/Oklasoil_new.html
d. Precipiation: www.ocs.orst.edu/pub/maps/Precipitation/Total/States/OK/ok.gif
e. Elevation: geology.com/state-map/maps/oklahoma-state-map.gif
f. Soil Moisture: www.fas.usda.gov/pecad2/highlights/2004/03/Crop_Watch/w040326/Slide8.JPG
10. Choose another state and see if the vegetation in that state fits the same trend as Oklahoma with respect to the abiotic components.  List the references you used and describe your results using Table 2.

Table 1. Abiotic component correlation to vegetation in the state of Oklahoma.
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Table 2. Abiotic component correlation to vegetation in the state of your choosing.
	
	State:_________________
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Concept Development

1. Are there noticeable patterns between vegetation and all of the abiotic components (rainfall, temperature, elevation, etc.) that you looked at?

No.  Some of the abiotic component maps don’t look like the vegetation map at all.

2. Were there noticeable patterns between vegetation and some of the abiotic components?  If so, which ones were most similar?

Yes.  Precipitation and soil texture are very similar in overall pattern to the vegetation map.

3. What can you say about the impact of abiotic components on plant life?

Abiotic components affect which vegetation is present in a given area.

Concept Application

Blue crabs nest and breed in the mesohaline  (10 -18 ppt salinity) and polyhaline (18 – 30 ppt salinity) zones.  Blue crabs are an important for the economic health of fisheries in the Chesapeake Bay.  Average annual harvests are valued at around $50 million.  

1. Using the Chimp model, estimate the percentage of the Chesapeake Bay that can accommodate blue crab nesting and breeding under normal conditions.  Allow the model to reach approximately steady-state conditions without changing any of the river flows or wind speed or direction.

2. Increase the flows in all the rivers to the maximum allowable values (modeling an increase in annual precipitation for the region) and, after steady-state is reached, estimate the percentage of the bay that can accommodate nesting and breeding.

3. Estimate the gain or loss in the blue crab fisheries harvest using the following equations:

Harvest = $50 million * New Percentage (from Q2) / Old Percentage (from Q3)


Gain or loss = Harvest - $50 million

4. Play around with different parameters and comment on the results.  For example, does wind speed have much affect on salinity?  If so, how so?  What do you suppose the change in salinity would do to the plant and animal life in the bay?

