BIOL 3500 ECOLOGY
LAB 1

Environmental Parameters

Campus Ecology

Introduction:

Environmental parameters can differ greatly between ecosystems (large scale) and between microsites (small scale).  As plants are unable to emigrate from one location to another, they are greatly affected by ambient conditions and changes that deviate from what is “normal.”  In this lab, you are going to measure a variety of environmental parameters in an open field site and in a riparian site.  Record your hypotheses about how the various environmental parameters, herbaceous vegetation cover (a measure of abundance), and density of woody vegetation might differ (or not) between the two sites.  Finally, record a hypothesis concerning the relationship between environmental parameters and herbaceous vegetation cover and density of woody vegetation.  Remember to be specific.  
Objectives:

Become familiar with:


1) hypothesis construction.


2) a range of parameters that affect plant growth.


3) methods to measure various environmental parameters.


4) data visualization.

5) conclusions based on data.

Location: Clayton State University campus, Morrow, Georgia.
Equipment:


Meter tapes

Mattock


Photometer


Soil Ph and Moisture Meter


SST Salinity Tester


Sling Psychrometer


Plant area visual estimators (1% & 5%)
Protocol:
1) Split into groups of 3 to 4

2) Three groups will each establish a 10 x 10 meter study site in an open field site (each group must be at least 20 meters away from the next group).  Three other groups will establish identical sites in a riparian area. 
3) Each group will randomly select two plots within each site for study.
4) Each group will visually estimate the percent herbaceous cover using the plant area estimators within each plot.

5) Each group will determine the density of woody species within each site.
5) Each group will then measure PAR, air temperature, relative humidity, soil salinity, soil pH, and soil moisture within each of the plots.
6) Record data on data sheets.

9) Return to class to share data.

10) Answer discussion questions and write a lab report (DUE February 5th).
Instrument Protocol: INSTRUMENTS ARE FRAGILE!!! BE CAREFUL!!
Measuring herbaceous plant cover and density of woody vegetation:

1) Within your established 1 m2 plots, use the plant cover estimators to visually estimate the percent cover of herbaceous vegetation.

2) Within your established 10 x 10 m2 sites, count the number of woody individuals (do not count seedlings).

3) Record the percent cover of herbaceous vegetation (per m2) and density of woody individuals (per 100 m2) on your data sheets.
Measuring PAR: 
1) Put the light sensor of the Photometer on level ground (remember to remove the cap).  
2) Press and hold the “on” button for 2 seconds.  Press the “avg” button to take an average of readings over 15 seconds.
3) Press the “hold” button to resume measurements.

4) Press “off” to turn the photometer off. 

5) Record readings on your data sheet (µmol s-1 m-2)

Measuring Temperature and Relative Humidity: 

1) Use the tube as a handle of the Sling Psychrometer and whirl the body (w/ the thermometers) around about 1.5 minutes.

2) Read the wet (“sock” covering bulb) and dry bulb thermometers.

3) Set the wet and dry bulb temperatures opposite each other on side rule type calculator scales, sliding the body into the tube as required (align arrow on tube to dorsal side of thermometers (look for the trench).

4) Record temperature and % relative humidity on your data sheet.

Measuring Soil Salinity:
1) Fill the calibrated test jar with DI water midway between “A” and “B” marks on the test jar.

2) Collect a very small soil sample and remove any debris.

3) Place enough of the soil sample in the test jar until the solution reaches the “C” mark on the test jar.

4) Shake the sample vigorously for 30 seconds.
5) Allow the sample to settle for 1.5 minutes.

6) While the sample is settling, take a temperature reading of the solution.

7) Place the SST tester on a flat surface.  When the solution reaches approximately 25ºC (77ºF) transfer some of the solution (using the dropper) into the “electrode pit.” Fill the pit to the inner edge. 

8) Press the white button.  While holding the button down, slowly turn the knob clockwise until the red light flashes on again and stays on (if it turns off, you have turned the knob too far).  
9) Multiply the millimhos (not ppm) reading by 5.

10) Record the reading on your data sheet (millimhos per cm)
11) Gently rinse the electrode pit and sample jar out with DI.  Use kim wipes to dry out the electrode pit.
Measuring Soil Acidity and Soil Moisture:
1) Make sure the soil tester is clean. Do not touch the plates with your fingers as the oil from your skin will block current flow.
2) Use the mattock to break up soil (as if you were going to plant a plant).  Remove debris (rocks, leaves etc.).

3) Gently place the soil tester in the ground that you have prepared so that the plates are covered (DO NOT FORCE INTO GROUND).
4) Press the soil up against the soil tester making sure that the plates have contact with the soil.
5) Wait approximately two minutes, or until the needle stabilizes, to take a pH reading.

6) Press and hold the button for approximately two minutes to take a moisture reading (% soil saturation or relative saturation).  Field capacity (or soil saturation) for clay is approximately 65%.

7) Record the readings on your data sheet.

8) Clean the soil tester with a soft paper towel to remove soil.  Then use the green conditioning film to wipe down the plates.  Do not touch the plates with your fingers as the oil from your skin will block current flow.

Discussion Questions (use data to support your answers):
1) Were your hypotheses supported?

2) Did any of the environmental parameters differ between the field and riparian sites?  Why?
3) Did vegetation cover and/or woody density differ between the field and riparian sites? Why?

4) Did any of the environmental parameters seem to have an effect on the amount of vegetation cover? On vegetation type (woody vs. herbaceous)?  Why?
5) What other environmental parameters could affect cover of herbaceous vegetation and density of woody vegetation?

Field Data Table:

	Site/Plot
	Herb Cover
	Woody Density
	PAR
	Temp
	Rel Humidity
	Soil Salinity
	pH
	Relative Saturation
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Riparian Data Table:

	Site/Plot
	Herb Cover
	Woody Density
	PAR
	Temp
	Rel Humidity
	Soil Salinity
	pH
	Relative Saturation
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