HL IB Biology II - Seed Germination Lab
 I. Objectives:  The purpose of this lab experience is to provide an opportunity to: 
1. measure seed germination percentage and rate 

2. learn the requirements for seed germination 

3. grow a plant to maturity 

 II. Introduction:
    A seed is essentially a baby in a suitcase carrying its lunch.  "Baby" refers to the embryo, or immature plant, that will grow and develop into the seedling and ultimately the mature plant.  The "suitcase" is the seed coat that surrounds the seeds and "lunch" refers to the nutritive source for the germinating seedling.  The food for the germinating seedling may be stored in part of the embryo itself, such as the fleshy cotyledons of a bean seed, or it may take other forms including endosperm, which is a special starch-rich storage tissue that surrounds the embryo.  

     A seed is officially considered to have germinated when the young root, called the radicle, emerges from the seed coat.  To germinate, a seed requires three things – water, oxygen, and a suitable temperature.  Water uptake is the first stage of seed germination.  During this process the dry seed, which typically has a water content of less than 10%, absorbs water and swells.  This process serves to hydrate the dry components of the seed and active the metabolic machinery necessary for germination.  Among the early metabolic activities occurring in the seed is the breakdown of starches stored in the seed into simple sugars that can be used for energy and building blocks for necessary cellular structures.  

    Except for the first half-hour or so of germination when little oxygen is present, seed germination and subsequent seedling growth requires oxygen.  It is required, in large part, for use in the cellular structures, called mitochondria, to produce ATP (energy).  A suitable temperature is necessary to optimize the metabolic reactions required for germination.  The seeds of every species have an optimal temperature for germination; some species, such as the gourds and squashes prefer warm temperatures while other species such as radish can tolerate cooler temperatures for germination.

    A seed that has not germinated because it is lacking one or more of the necessary requirements for germination is termed quiescent.  These seeds are simply "resting", waiting for the appropriate conditions for germination.  Given water, oxygen and/or a suitable temperature, a quiescent seed will germinate.  However, even if given the proper conditions, a seed may not germinate.  These seeds may fail to germinate because the seed is either dormant or "dead".  

    Dormant seeds have the potential to germinate but are prevented from doing so by some mechanism.  Thus, even though all the proper growth conditions are present, they don't germinate unless they have been "primed" and there dormancy mechanism has been overcome.  There are many dormancy mechanisms in seeds.  For example, when some seeds, like hemp, are shed they have immature embryos that will not germinate until they undergo a period of development (called after-ripening).  Other seeds, like apple, require a cold treatment, called stratification, for germination.  Many of our native plant seeds must be stratified.  Some seeds have a hard seed coat that needs to be nicked (called scarification) for germination.  This usually occurs as the result of natural freeze-thaw cycles.  Still other seeds require a period of heat in order to germinate.  Many of these species are winter annuals that germinate in the late summer/early fall.  

    Ultimately, the function of these varied dormancy mechanisms is to enable the seed time to disperse from the parent plant and to avoid germinating during unfavorable weather.  Humans have attempted to breed dormancy mechanisms from our crop plants. 

    It’s not easy to tell if a seed is “dead.”  Only if it fails to germinate when provided the proper conditions and any dormancy mechanisms are broken can we consider a seed “dead.”

   
Seed companies typically test the germination of seeds before sale. The results of these tests, the germination percentage, are typically provided on a seed packet.  Most crop seeds lose viability rapidly after a few years.  However, a few long-lived seeds are known.  For example, mustard seeds show good germination after even 50 years.  

III. Germination Percentage and Rate.
    
Germination percentage is an estimate of the viability of a population of seeds.  The equation to calculate germination percentage is:  GP = seeds germinated/total seeds x 100 

Procedure: 
1. Obtain a petri dish and paper towel. 
2. Place a layer of paper towel in the dish. The paper towel will have to be cut so the entire bottom is covered but not overlapping on the sides or sticking out of the dish. 
3. Count out 50 seeds and place them on top of the paper towel. Make sure they are not touching each other. 
4. Moisten the paper towel with 10.00 mL (+/- .05mL) water so that the seeds just barely begin to float.  Make sure no paper is sticking out of the petri dish 
5. Put on the lid and place the dish in a designated area. 
6. Record the number of seeds that germinate daily.  Record your data in Table 1.  Remove the seeds as they germinate. 
7. Complete Table 1 as the seeds germinate. 
8. Graph Percent Germination during Time Interval vs. days. 
9. Graph Cumulative Percent Germination vs. days. 
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Questions: 
1. What was the final germination percent of your seeds?  Was it what you expected?  Explain. 
2. Explain each of your two graphs.  What do these tell you about your seeds? 
HL IB Biology II - Seed Germination Lab Part II
Design Lab involving Germination
   To germinate, a seed requires three things – water, oxygen, and a suitable temperature. In this lab you will test to see if your seeds have a water or oxygen or temperature requirement. You will pick ONE of these independent variables and test it. We will set this up in the form of a typical IB experiment. Design a question, hypothesis, and list variables for this experiment and carry out the lab (including a FULL IB write up).  

Question:       
Hypothesis:

Variables:


Independent -


Dependant -


Controls -
Procedure: 
HL IB Biology II - Seed Germination Lab Part III

Design Lab involving Plant Growth. 
    Finally, we will grow our plants to maturity. Plant your seeds in potting mix according to the directions provided in class.  Monitor your plants during the next four weeks.  
· Type a question, hypothesis, and variables for this lab.

· Create a procedure to indicate how to set up the seeds for grow. 

· Create a table to indicate the number of days recorded for growth, the measurements of growth, and observations during the four weeks. 

· Prepare a growth curve graph by measuring the height of your plants at weekly intervals which will describe the overall growth of the plant over time.
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