The Effects of Fertilizer on 

The Germination and Growth of

Bean Seeds

Purpose: To test the effects of different strengths of fertilizer on the germination 


     And growth of bean seeds.

Hypothesis: ___________________________________________________________

______________________________________________________________________

______________________________________________________________________

Materials:  16 bean seeds


digital balance


        400 ml beaker


50 ml. Graduated cylinder


        Sharpie marker


potting soil


       Metric ruler


Fertilizer solutions: A – distilled water


       Aluminum foil




          B – half-strength









          C – full strength









          D – double strength

Procedures:

1. Label each cup with a letter AND your group initials: four cups – A1, A2, A3, A4.  Do the same with four cups for B, C and D.

2. Measure and mark an 8 cm. Height line on each cup.  Add potting soil to each cup to that line.

3. Measure out about 250 ml. of Solution A, return to your station, then measure out 50 ml of the solution, using a graduated cylinder, and pour into each cup A.  Repeat the process with Solutions B, C, and D.

****When you water you seeds in the future, make sure that you add equal volumes of the appropriate solution to each cup.  You do not have to add 50 ml each time you water.

4. Weigh 4 seeds together using a digital balance.  Record their weights in Table A. 

5. Then plant one seed in each cup A, after making a hole about 2 cm deep using your pencil.  

6. Repeat procedures 4 and 5 for groups B, C, and D.

7. Place cups together where you are told.

8. In Table B, record the day number that each seed germinates.  For instance, if A1 seed germinates on Day 3, simply record a “3” next to that particular label.  You must check your seeds every day for germination.  Calculate the average number of days it took for the seeds in each group to germinate and record.

9. On Day _____, record the final height of each plant.   Record those heights in Table C.  Calculate the average plant height for each group – A, B, C and D.

10. Make 4 aluminum “boats”, and label each boat with either A, B, C or D.

11.  Pull each plant in Group A out of the soil, being careful not to tear the roots.  Brush off as much soil as possible.  Place all the plant in Group A in one “boat”.  Repeat this procedure for the plants in Groups B, C, and D.

12. Place your aluminum “boats” in the warm oven to dry overnight.  

13. The next day, weigh each boat on the digital scale, and then record that weight in the proper column in Table D.  Then dump all the leftover plant material from the boat into the trash, and reweigh the boat.  Subtract this weight of the boat alone from the weight of the boat and the plant material.  Record this in the proper column in Table D.  This is called the DRY WEIGHT.

14. Graph the average germination times in days for each group in Graph A.

15.   Graph the average plant height in cm for each group in Graph B.

16. Graph the dry weight in gm for each group in Graph C.  

17. We will collect all the group data and graph the above information together for class results.

Analysis:

1. What were your results?  (Be specific – mention each group’s average for germination and plant height, and mention each group’s dry weight.)

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

2. Do your results support your hypothesis?_________________________________

_______________________________________________________________________

_______________________________________________________________________

3. Why do you think you got the results that you did?  What is your conclusion?

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

4. What were some sources of error in your experiment? _______________________

________________________________________________________________________

________________________________________________________________________

4. What changes would you make in this experiment for the future? ____________

_______________________________________________________________________

_______________________________________________________________________

5. What are two other things you could test, using similar procedures? __________

_______________________________________________________________________

_______________________________________________________________________

Table D:  Dry Weight

Groups
 Wgt. Boat + Plants
Wgt. Boat Alone 

Wgt. Plants

    A

    B

    C

    D

