
BIOL 442 – Plant Physiology 

Lab # 10:  Mobilization of Seed Reserves during Germination 

 

Due date: 05 Nov 2021 

 

Respiration is important in general during plant development, but there are also 

specific biochemical processes that occur during events such as seed germination.  

Because these physiological processes change with respect to developmental time, 

understanding the temporal variability of certain metabolic reactions is required for 

understanding plant development.   

 

One such process that might be of interest in a developing seed is the digestion of starch.  

Do you expect a developing seed to lose or gain starch as it ages? 

  

In this laboratory, you will stain hand sections of germinated and imbibed seeds with an 

iodine solution to determine the kinds of molecules stored in seeds for the succeeding 

generation.  You will then use the same stain to observe the loss or gain of these 

compounds during germination.  You will look for changes in enzyme activity associated 

with the mobilization of stored reserves using histochemical methods to determine the 

localization of various macromolecules and the enzymes that digest them.   

 

To localize the starch-digesting enzyme, amylase, you will allow the enzyme to diffuse 

through the cut surface of your hand section into a layer of starch-agar on a microscope 

slide.  The agar holds the starch in position.  You will then remove the sections and stain 

the entire slide for amylase activity.  For this, you will use iodine reagent (IKI).  Since 

the products of the enzyme reaction (sugars as opposed to starch) no longer bind iodine, 

any clear areas will indicate the loss of starch and, therefore, the presence of the enzyme.  

You will also stain the hand sections with iodine to observe the presence of starch in the 

seed or cotyledon. 

 

Objectives 

 

 Determine the fate of starch during the early developmental period. 

 Determine the fate of starch spatially in a seed or cotyledon. 

 

Materials 

 

 1-day old imbibed bean seeds 

 IKI 

 Amylase substrate (In oven): 

  1% soluble starch 

  0.9% agar 

  10mM acetate buffer, pH 5.0 

  Boiled and then cooled to 50˚C 

 



Working in your small groups, obtain three imbibed (but not yet germinated) bean seeds 

and three dry seeds.  Keep your imbibed seeds and their cotyledons moist at all times (for 

this you will need damp paper towels). 

 

Amylase Activity 

 

a. Obtain 3 microscope slides, clean with detergent, rinse with tap water and then 

distilled water.  Careful cleaning of the slides is important in order for the agar to 

form a uniform layer and stick to the slide. 

 

b. You will find the amylase substrate (contains starch) in the 50˚C water bath. 

 

c. Dip a clean slide into the solution.  Prop it up on a paper towel and let the excess 

run off.  Allow the agar to solidify.  After gelling, wipe off the underside of the 

slide, retaining the agar on the top side of the slide.  Repeat this procedure until 

you have 3 uniformly coated slides.  It may take some practice but you want a 

smooth uniform layer of the starch agar on the slide. 

 

d. For each slide, select one of imbibed bean seed and one dry seed. 

 

e. Remove the seed coat from the ungerminated and dry seeds and cut thin sections 

through the seeds.  Do not allow the sections to dry out.  Keep them moist on a 

paper towel.  The section does not have to be thin, but you want a smooth surface 

that will evenly contact the agar.  It is important that the seed section is flat so that 

it will contact the gel evenly in the next step.  The dry seeds will be very difficult 

to cut so if you cannot get a thin section, it is ok to just use the flat face of each 

cotyledon instead of trying to make a thin section. 

 

f. In this step, you will want to place one section of each seed (wet and dry) on each 

of the three pre-coated slides.  Arrange them so you will remember from which 

treatment each seed was obtained.  Carefully place the seed sections – you do not 

want to break the delicate gel layer under the seed.  Once the section is in contact 

with the gel, it cannot be repositioned.  Be careful the first time. 

 

g. You might find it useful to use a felt-tip marker to draw on the underside of the 

slide to indicate where the seeds are located so that you can tell where they were 

later after the seed has been removed from the slide.  Just put little dots to show 

the location of the ends and sides of the seed. 

 

h. Your slide should look like this: 

 

 

 

 

 

 

From Imbibed 

Seed 
From Dry Seed 



 

 

 

i. After 10 minutes, carefully remove both sections from one of the slides - (do not 

disrupt the underlying gel).  Gently, flood the starch agar slide with the iodine 

solution.  You should also stain the seed sections with iodine to determine where 

the starch remained in the storage tissue. 

 

j. After 20 minutes, carefully remove the sections from one of the remaining slides. 

Gently, flood the starch agar slide with the iodine solution.  You should also stain 

the seed sections with iodine to determine where the starch remained in the 

storage tissue. 

 

k. After 30 minutes, carefully remove the sections from the remaining slide. Gently, 

flood the starch agar slide with the iodine solution.  You should also stain the seed 

sections with iodine to determine where the starch remained in the storage tissue. 

 

Here are some questions to guide your discussion in your laboratory report.  Use a 

dissecting microscope if you want a closer look. 

 

1. Was the starch uniformly digested throughout the seed?  Why or why not? 

2. Was the amylase uniformly distributed? 

3. Was there an association between the location of the enzyme and the 

disappearance of its substrate?  Why or why not? 

4. What is the effect of germination (imbibed versus dry seeds) on amylase activity? 

5. Are the locations observed at the shorter times different than the locations 

observed at higher times?  What about regions with no change? 

 

 

 

 


