Where does plant mass come from?

4
Student worksheet

Your name: _________________ Name of other group members:________________________

Introduction: Background info
Draw the master diagram:

	
	Photosynthesis
	Respiration

	Things the process requires:
	
	

	Things the process produces:
	
	

	Chemical equation:
	
	


What element makes up most of the dry weight of a plant?

What kind of molecule makes up most of the dry weight of a plant?  
We will do a lab activity to explore the consequences for plant biomass of photosynthesis and respiration.  We will set up seeds in petri dishes and impose four treatments: add water in the light, add water in the dark, no water in the light, and no water in the dark.  
1. What are the hypotheses we are testing?  

a. ____________________________________________________________________________________________________________________________________

b. ____________________________________________________________________________________________________________________________________

2. What do you predict will happen?

a. Which treatment(s) will cause seeds to gain dry mass?  Why?  (Refer to your hypothesis in answering WHY) ____________________________________________________________________________________________________________________________________

b. Which treatment(s) will cause seeds to lose dry mass?  Why?  (Refer to your hypothesis in answering WHY) ____________________________________________________________________________________________________________________________________

Methods

3. In each of your group’s four petri plates, fold a lining of paper towel and label the plate with the treatment, your group name/number, and the date.

4. Record what you did to set up the petri plates.  

a. Treatment 1: with water, in the light

i. Number of seeds?_________

ii. Dry mass of all the seeds? (in grams)____________

iii. Amount of water added_________________

b. Treatment 2: with water, in the dark
i. Number of seeds?_________

ii. Dry mass of all the seeds? (in grams)____________

iii. Amount of water added_________________

c. Treatment 3: no water, in the light

i. Number of seeds?_________

ii. Dry mass of all the seeds? (in grams)____________

iii. Amount of water added _NONE__________

d. Treatment 4: no water, in the dark

i. Number of seeds?_________

ii. Dry mass of all the seeds? (in grams)____________

iii. Amount of water added _NONE__________

5. HOW MUCH WATER TO ADD: Not too little, not too much.  You should be able to see a meniscus around each seed (small puddle), but seeds should not be swimming.  

6. Place your plates in the light (near the window) or in the dark according to the treatment.  

7. Each day, fill out a column on the data table below.  Check the plates for growth and add water to the treatments receiving water as needed.  Make additional comments on the lines below, being sure to record the date and the treatment you are talking about.  
	Date:
	
	
	
	
	
	
	
	
	
	
	
	

	Trt 1: # of leaf sprouts
	
	
	
	
	
	
	
	
	
	
	
	

	Trt 1: # of root sprouts
	
	
	
	
	
	
	
	
	
	
	
	

	Trt 1: 

Amount of water added
	
	
	
	
	
	
	
	
	
	
	
	

	Trt 2:  # of leaf sprouts
	
	
	
	
	
	
	
	
	
	
	
	

	Trt 2: # of root sprouts
	
	
	
	
	
	
	
	
	
	
	
	

	Trt 2: 

Amount of water added
	
	
	
	
	
	
	
	
	
	
	
	

	Trt 3: # of leaf sprouts
	
	
	
	
	
	
	
	
	
	
	
	

	Trt 3: # of root sprouts
	
	
	
	
	
	
	
	
	
	
	
	

	Trt 4: # of leaf sprouts
	
	
	
	
	
	
	
	
	
	
	
	

	Trt 4: # of root sprouts
	
	
	
	
	
	
	
	
	
	
	
	


________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
8. At the end of the experiment, make four envelopes of paper by folding the edges together (see teachers’ examples).  Label each envelope with your group name/number, the date, and the treatment number (one envelope per treatment).  Place the seeds from each petri plate into an envelope.  Place the envelopes in a location to dry.  
9. After the samples are dry, mass them and record your data in the table below.  

Results
10. Compare the dry mass of beans before and after receiving the treatments.  

	
	Initial dry mass (g) (copy from first page of lab)
	Final dry mass (g)
	Subtract to find mass gained (number will be negative if mass lost)

	Treatment 1 (with water, in the light)
	
	
	

	Treatment 2 (with water, in the dark)
	
	
	

	Treatment 3 (without water, in the light)
	
	
	

	Treatment 4 (without water, in the dark)
	
	
	


11. Compare your group’s data with the data from the other groups in your class.  

12. Calculate the average mass gained for each treatment and plot on the bar graph below.  
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13. Calculate the standard deviation for each treatment and draw error bars.  
a. SD=sqrt((Σ(X2) – (Σ X)2/N)/(N – 1)) where N=number of replicates and X=each value in that group
b. To plot, draw a vertical line with length=SD above and below the mean

Discussion

14. Which treatment(s) caused seeds to gain mass? _________________________________

15. Which treatment(s) caused seeds to lose mass? __________________________________

16. Do these results agree with your predictions?  Yes/No  It’s OK to be wrong!  The important thing is to learn by comparing predictions and results.  Why do you think your results did or did not agree with your prediction?  ________________________________________________________________________________________________________________________________________________

17. What was the biological effect of adding water? ________________________________________________________________________

18. What was the biological effect of placing seeds in the light? ________________________________________________________________________

19. What element was the additional mass mostly made of? ________________________________________________________________________

20. Where did the additional mass come from? (Give a location) ________________________________________________________________________

21. Do the results support or refute our hypotheses?  (refer to page 1 for hypotheses a and b)

a. ____________________________________________________________________________________________________________________________________

b. ____________________________________________________________________________________________________________________________________

22. Why did we need replication? ________________________________________________________________________________________________________________________________________________
23. What could have caused the variation among groups? (Give a couple of examples—there are many possibilities!)  ________________________________________________________________________________________________________________________________________________
24. Write a paragraph giving your conclusions.  What did you learn about photosynthesis and respiration during this lab?  If you could do it again, what would you do differently?  
