
Lab #4:  Mineral Nutrition 

Due date: 1 week after completion 

A great variety of nutrients are required by plants to maintain biochemical and biophysical 
integrity for growth and reproduction.  When one or more of these essential nutrients is lacking, 
a plant may be expected to be unhealthy in some way.  We can quantify nutritional deficiencies 
in plants by measuring growth, survival or reproductive differences between treatment and 
control groups. 

 While growth, survival and reproductive success are common indices for nutritional studies such 
as this, they are only indirect measurements of specific nutritional deficiencies.  Inability to 
synthesize chlorophyll may be one direct effect of magnesium deficiency.  Because of this drop 
in chlorophyll content, the plant would gain less energy from light and not be able to grow or 
reproduce as well as a well-fed plant.  What are some other direct effects that you can think of 
that may be caused by malnutrition?  You will watch for some of these effects on your corn 
plants during this experiment even though the following protocol doesn't explicitly require that 
you measure (and quantify) such characteristics. 

Objectives: 
Carefully prepare nutrient deficient solutions for growth of corn seedlings 
Observe the long-term effects of nutrient deficiency 
Compare growth (height and biomass) characteristics between control (full nutrition) and 
treatment (mineral deficiency) groups 

Materials for each group: 
Macro and Micronutrient stock solutions 
8 jars and lids 
16 germinated corn seeds 
parafilm, aluminum foil 
 

Young corn (Zea mays) plants will be grown hydroponically in nutrient solutions.  There will be 
eight treatments: one with a full complement of nutrients (control) and seven others, each lacking 
in one nutrient.  The group of elements known as micronutrients will not be studied but will be 
present in all solutions (they are needed in such small quantities that it is difficult to produce a 
culture medium without those elements).  Prepare solutions according to the tables on the last 
page.  The stock solutions will be made prior to the lab.  The solutions you prepare will be used 
as a nutrient medium while the plants grow over the next several weeks.  Needless to say, it is 
very important to clearly and securely label all solutions and plant containers--accidental mixing 
of the treatments will confound your results.  Make sure they are labeled with respect to 
treatment and some identifier for your group.   

Two seedlings of corn will be planted in each of your eight containers.  You can use the parafilm 
to support the seedlings in the jar lids.  Before planting the seedlings, use a razor blade to 
carefully cut away the kernel containing endosperm (a storage tissue).  Cut away this structure 
carefully, if you damage the plant stem or roots, the plant may die.  On the other hand, if you 
leave a lot of the endosperm, it will supply the plant with nutrients intentionally left out of the 
solution. 



A member from each group should check the containers at least once a week, to see if the 
solution needs more distilled water due to loss from transpiration and evaporation.  Make sure 
you do not water the plants with tap water!! 

Wrap each jar with aluminum foil to retard the growth of algae in the nutrient solutions. 

Each lab day following planting (weekly), make measurements and observations of your plants. 
Measure total plant height and also record any deficiency symptoms that are apparent. Consult 
the table of nutrient deficiency symptoms in the text for descriptions of the various symptoms.  
At the end of the experiment someone from each group will need to help collect the plants, dry 
them in an oven, and measure their dry mass accumulations.  Why are we measuring dry mass 
rather than fresh mass? 

We will also select a small sample of seedlings from the start of the experiment and dry them in 
the oven.  This dry mass can be used as a starting point for comparing the final dry masses 
reached in each of your treatments. 

Your results can be presented as a table or graph showing changes in height and dry mass for 
each week of the experiment.  Visual symptoms can be described either in a table or within the 
text of your report. 



PREPARATION OF STOCK SOLUTIONS  

Stock Solution Compound Concentration Grams/Liter 

A Ca(NO3)2·4H2O 1.0M 236.1 

B KNO3 1.0M 101.1 

C MgSO4· 7H2O 1.0M 246.4 

D KH2PO4 1.0M 136.1 

E FeEDTA 10 g/l 1 g / 100 ml 

F NaNO3 1.0M 84.99 

G MgCl2 1.0M 203.3 

H NaSO4 1.0M 142.04 

I CaCl2 1.0M 110.99 

J KCl 1.0M 74.55 

K Micronutrients  H2BO3 - 2.86 
ZnSO4⋅7H2O - 0.22 

CuSO4⋅5H2O - 0.079 
MnSO4 - 1.015 

H2MoO4⋅2H2O - 0.090 
 

Milliliters of stock solution to be added to a 1-liter container (TO AVOID PRECIPITATION, 
DO NOT MIX CONCENTRATED SOLUTIONS TOGETHER, ESPECIALLY 
SOLUTIONS A AND C!!) 

TREATMENT A B C D E F G H I J K 

COMPLETE 10 10 5 2.5 2.5 0 0 0 0 0 2.5 

-K 10 0 5 0 2.5 10 0 0 0 0 2.5 

-P 10 10 5 0 2.5 0 0 0 0 2.5 2.5 

- Ca 0 10 5 2.5 2.5 10 0 0 0 0 2.5 

-N 0 0 5 2.5 2.5 0 0 0 10 10 2.5 

-Mg 10 10 0 2.5 2.5 0 0 5 0 0 2.5 

-S 10 10 0 2.5 2.5 0 5 0 0 0 2.5 

-Fe 10 10 5 2.5 0 0 0 0 0 0 2.5 

 


