ACITIVTY: Salinization Lab




Name:__________________

Purpose: To involve students in a real world scientific investigation in which they design an experiment to find out how salinization affects the germination of seeds.  


To determine how salinization affects the germination of various species of crop seeds and at what salt level concentration will seeds no longer germinate.

Scenario: Farmers in the Central Valley of California have become increasingly concerned about the build-up of salt in the soil and water.  Farmers know that small amounts of salt in the soil and water will not adversely affect the germination and growth of their crops.     But as the salt concentration increases, negative impacts occur.  Eventually, salt concentration may become so great that seeds will no longer germinate.


Central Valley farmers have gotten together and hired your “company” to investigate the problem for them.  They want your “company” to do the research and present them with a report, including graphs, on how increasing salt concentrations will affect the germination of their seed crops.  They need to know the relationship between salt concentration and the percent of seeds germinating.

Background Information: Salt buildup is an existing or potential hazard on almost all of the 42 million acres of irrigated farmland in the United States.  Much of the world’s unused land is in arid and semiarid regions where irrigation will be necessary.  Excessive salinity is presently costing the U.S. billions of dollars.


Salt kills germinating seedlings by removing the water from their cells (plasymolysis, exomosis- due to hypertonic solution).  Several salts and their ions are responsible: NaCl, CaCl, KCl, MgCl, MgSO4, HCO3-, CO3--, MgCO3, NO3-, NH4+, K+.


In this investigation your team will be investigating the effects of just one salt, NaCl (Sodium Chloride).  An assumption will be made that NaCl will affect germinating seeds in a similar way as would other salts or combinations of salts.


NaCl has a solubility of 35.7 grams per 100mL of H2O.  It is known that ocean water has a 3.5% concentration of salt (3.5 grams per 100 mL of H2O).  Freshwater has a concentration of 0.005% salt (0.005 grams per 100 mL of H20).

Procedure: After reading the other side of this sheet, we now know that the “Problem” in this scientific inquiry is: How do salt concentrations affect the germination of food crops?


We also received some “Background Information” on salinization so we are now ready to move on to the second step of the scientific method, which is the formation of a “Hypothesis”.  A hypothesis is created before any experimentation is done, and usually takes the format of “ If this action is taken, then this will be the result.  With your partner develop a hypothesis for this lab being as specific as possible and put it below:
Hypothesis:_____________________________________________________________________________________________________________________________________

Each team must produce a report for the farmers of the Central Valley of California telling them how increasing concentrations of salt will affect the germination of their seed crops.  

1. A "Hypothesis" about how you feel salt concentrations will affect the germination of your seeds.

2. A "Procedure" which describes the design and steps of your experiment to figure out how increasing salt concentrations will affect the germination of your seeds.  At least three salt concentrations should be used.  You should include diagrams and drawings as well as written information.

3. A "Data Table" to keep track of your data.  This lab will continue three days.  This should include data charts and graphs that show how increasing concentrations of salt in water affect the germination of your seeds.  

4. A "Conclusion" which should state whether or not your hypothesis was supported.  You should also include at what salt concentrations no seeds will germinate.  All concentrations should be given in percentages.

This section should also include the report that you would prepare for the Central Valley farmers.

Important things to consider and guidelines:

a) remember that germinating seeds need both water and oxygen in order to grow, not necessarily sunlight.

b) Seeds work best when they are enclosed so that they get high humidity

c) make careful observations.  You need to be comparing how different levels of salt effects how many seeds germinate

d) You are measuring the percentage of seeds that germinate (start to grow).  

Possible Materials Available for Your Use

· Plastic bag

· Beakers of water with different levels of salinity, make sure pipettes stay with correct beaker

· Paper Towels

· Permanent marker

· 15 Radish seeds

· masking tape

You are welcome to use other types of equipment if they are available.

Salinization Lab Rubric

	
	2 points
	4 points
	6 points
	Total

	Hypothesis
	Absent, or nonsensical
	Present, but lacks clarity of independent and dependent var.
	Clear and detailed with independent and dependent variable can be seen
	

	Procedure
	3 or less steps, very general, could not be followed if needed to be repeated
	Steps are present, but lacking numerical information, would not be able to repeat
	All steps are present, with detailed information and descriptions, could easily be repeated
	

	Data Table
	Data Table is missing, or lacks any numerical information
	Data table is present, but format and numbers may be confusing
	Data table is clear with numerical information displayed in an understandable format. Units for salt solutions are also present
	

	Conclusion
	Conclusion is missing or 2 or less sentences
	Conclusion is present, but there may be not mention of whether the hypothesis is supported or unsupported. Does not reference data table
	Conclusion clearly states as to whether the hypothesis was supported or unsupported by referencing the information in the data table
	

	
	


