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Permission to Reprint Statement 

The Advanced Placement Program intends this publication for non-commercial use by AP 
teachers for course and exam preparation; permission for any other use must be sought from the
AP Program. Teachers may reproduce this publication, in whole or in part, in limited print 
quantities for non-commercial, face-to-face teaching purposes. This permission does not apply
to any third-party copyrights contained within this publication.

When educators reproduce this publication for non-commercial, face-to-face teaching purposes,
the following source line must be included:

Salinization Lab, Student Lab Template.  Copyright © 2003 by the College
Entrance Examination Board.  Reprinted with permission.  All rights reserved.
apcentral.collegeboard.com.
This material may not be mass distributed, electronically or otherwise. This 
publication and any copies made from it may not be resold.

The AP Program defines “limited quantities for non-commercial, face-to-face teaching purposes”
as follows:

Distribution of up to 50 print copies from a teacher to a class of students, with each student
receiving no more than one copy. 

No party may share this copyrighted material electronically — by fax, Web site, CD-ROM, disk,
e-mail, electronic discussion group, or any other electronic means not stated here.  In some
cases— such as online courses or online workshops — the AP Program may grant permission for
electronic dissemination of its copyrighted materials. All intended uses not defined within 
“non- commercial, face-to-face teaching purposes” (including distribution exceeding 50 copies)
must be reviewed and approved; in these cases, a license agreement must be received and signed
by the requestor and copyright owners prior to the use of copyrighted material. Depending on
the nature of the request, a licensing fee may be applied. Please use the required form accessible
online. The form may be found at: http://www.collegeboard.com/inquiry/cbpermit.html. For
more information, please see AP’s Licensing Policy For AP® Questions and Materials. 
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Abstract
This lab activity has students work as a team to determine the effect salt has on plant germina-
tion. They then use their lab data to create a report on how the increasing salt concentrations
affect the germination of the seeds and at what salt concentration no seeds will germinate.

Objectives
At the end of this lab, you will be able to determine how salinization affects the germination 
of various species of crop seeds and at what salt level concentration seeds will no longer 
germinate.

Introduction
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. Water contains a small amount of salt, and over time this
salt accumulates in the soil. A small amount of salt in the soil will not affect the germination
and growth of crops. However, as salt concentrations increase, negative impacts occur.
Eventually salt concentrations will affect the germination of seeds. Excessive salinity is presently
costing the U.S. billions of dollars in lost food crops.

In the vast Wetlands Water District in Central California's San Joaquin Valley, which provides
irrigation water to 600,000 acres of farmland in western Fresno and Kings Counties, as many as
190,000 acres have salinity levels that limit a grower's choice of crops. That usually means cot-
ton or sugar beets, if they can grow anything at all. 

Salt kills germinating seedlings by removing the water from their cells (plasmolysis, exomosis).
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 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 100 ml of H20. It is known that ocean water has a 3.5
percent concentration (3.5 grams per 100 ml of H20). Freshwater has a concentration of 0.005
percent salt (0.005 gram per 100 ml of H20).
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Background Research Links
A soil quality information sheet on salinization covering many topics is available at
http://soils.usda.gov/sqi/files/Salinzation.pdf.

A brief description of salinization and impact on soil is available at
http://www.gps.caltech.edu/~arid/salt/salt.html.

A description of salinization and worldwide impacts is available at
http://oregonstate.edu/instruction/bi301/saliniz.htm.

Materials
petri dishes distilled water

paper towels test tubes

tweezers for seed placement labels

balances graduated cylinders

Ziploc bags flasks and beakers for mixing solution

salts

You are welcome to create or use other types of equipment!

Procedure
Three scenarios that could be used for the lab are listed below.

Here is what each team has to do:

Scenario A: Farmers in the Central Valley of California have become increasingly concerned
about the buildup 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
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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" (cooperative learning
team) 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.

Produce a research 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. One report
will be turned in by each team. Everyone should put his or her name on the report, and
everyone will receive the same grade. 

Scenario B: Farmers in the Fertile Crescent have become increasingly concerned about the
buildup 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 con-
centration increases, negative impacts occur. Eventually salt concentration may become so
great that seeds will no longer germinate.

The new government of Egypt has hired your "company" (cooperative learning team) 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 concentra-
tion and the percent of seeds germinating.

Produce a research report for the new government of Egypt telling them how increasing con-
centrations of salt will affect the germination of their seed crops. One report will be turned in
by each team. Everyone should put his or her name on the report, and everyone will receive
the same grade. 

Scenario C: Motorists in the Northeast have long noticed that vegetation does very poorly on
the shoulders of roads due to the salting of roads in the winter to prevent ice buildup.
Recently, Citizens for Beautiful Byways, a group of ecology-minded commuters, has become
involved in sponsoring and paying for beautification projects along state highways. They have
planted many seeds on the shoulders to help eliminate the visual blight. They are increasingly
concerned about the buildup of salt in the soil and water. They know that small amounts of
salt in the soil and water will not adversely affect the germination and growth of their seeds.
But as the salt concentration increases, negative impacts occur. Eventually salt concentration
may become so great that seeds will no longer germinate.

The State Highway Department has hired your "company" (cooperative learning team) 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 plantings. They need to know the relationship between salt concen-
tration and the percent of seeds germinating.
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Produce a research report for the State Highway Department and the concerned groups,
telling them how increasing concentrations of salt will affect the germination of roadside
beautification plantings. One report will be turned in by each team. Everyone should put his
or her name on the report, and everyone will receive the same grade. 

Problem for all three scenarios: 

The report should include the following:

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

2.   A "Procedure" that describes the design and steps of your experiment to fig-
ure out how increasing salt concentrations will affect the germination of your
seeds. You should include diagrams and drawings as well as written informa-
tion. 

3.   A "Conclusion" that should state whether or not your hypothesis was sup-
ported. Your conclusion should include data charts and graphs, which show
how increasing concentrations of salt in water affect the germination of your
seeds. You should also indicate at what salt concentration no seeds will germi-
nate. All concentrations should be given in percentages.

4.   The final step of the scientific method, "Reporting What You Know," is the
finished report that you have prepared.

Lab Tips
• Remember that germinating seeds need both water and oxygen in order to grow.

• When water evaporates from your salt solutions, the concentration of salt will
be changed.

• When salt crystallizes from your salt solution, the salt concentration of the solu-
tion will be changed.

• Use serial dilutions to make your salt solutions.

• Make careful observations.
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Data/Observations
The percent of seed germination should be graphed against salt concentration, and data must
be shown on a spreadsheet. This will be important for your formal report.

Analysis
What did the germination data tell you? What conclusions can you draw from your data based
on the research you have done on the salt that you tested? What information on salinization is
important to include in your report? Data results should be recorded on a spreadsheet, and
analysis of data should be included in the report. The spreadsheet should be incorporated into
the report.

Additional Resources
This will be left up to your group. You may embellish the project to enhance the effectiveness
of the presentation. All of the items to meet the minimum requirements are contained in this
description. You must decide on the most effective way to present the material.
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