Name:_____________________________________	_______Period:________ Date:_________________
Cellular Respiration
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Identify the IDV: _______________________________________(goes on X axis)

Identify the DV: _______________________________________(goes on Y axis)
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1. This activity uses a number of controls. What conditions must remain constant to assure validity? ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. According to the graph what is the relationship between the amount of O2 consumed and temperature? ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. From the slope of the four lines on the graph, determine the rate of O2 consumption of germinating and dry peas during the experiments at room temperature and at 10oC. Recall that rate = y x. Record the rates in the table.
	Condition
	Show Calculations here
	Rate
(mlO2/minute)

	Germinating peas/ 10oC
	
	

	Germinating peas/ room temp.
	
	

	Dry peas/ 10oC
	
	

	Dry peas/ room temp.
	
	



4. How were the beads used in the lab? What two conditions did they allow you to measure the possible change in? ________________________________________________________________________________________________________________________________________________
5. What is the purpose of the KOH in this experiment? ________________________________________________________________________________________________________________________________________________________________________________________________________________________
6. If you used the same experiment design to compare the results of respiration of a 25g reptile and a 25g mammal at 10oC, what results would you expect? Explain your reasoning. ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
7. Why did the water move into the respirometers’ pipettes? ________________________________________________________________________________________________________________________________________________
8. Where do you think possible sources of error might in this experiment? ________________________________________________________________________________________________________________________________________________________________________________________________________________________
9. How might available nutrients affect the rate of cellular respiration in the seeds? ________________________________________________________________________________________________________________________________________________________________________________________________________________________
10. Describe the relationship between the amount of O2 consumed and time.
________________________________________________________________________________________________________________________________________________________________________________________________________________________
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PREPARATION SUGGESTIONS

To prepare the respirometer assembly, use flat-bottomed vials or large test tubes with one-hole
#4 stoppers, and 1 mL serological pipettes graduated in 0.01 mL divisions. Carefully insert the
untapered end of each pipette into a stopper and seal around the hole with silicon glue or
Parafilm®. Use plastic pipettes to avoid risk of breakage. A variety of substances can be used
instead of glass beads in the tubes. One of the more economical substitutes is aquarium gravel,
but be sure to use new or sterilized gravel. Cotton balls can be substituted for the absorbent
cotton, and cosmetic pads can be substituted for the nonabsorbent cotton.

To germinate peas in time for the lab, begin two or three days prior to this session. Place
peas in a shallow pan and cover them with water overnight. The dry seeds will absorb water,
swell, and begin to germinate after about 12~16 hours. Remove seeds from the water and place
them in a moist paper towel, Enclose the seeds and towel in a paper bag and let them stand in &
dark, warm place overnight or longer. A variety of seeds may be used in this experiment,
including mung beans, peas, or lentils. Adjust the number of seeds based on the size of the
seeds. If beans or seeds from the grocery store are used, be sure to try germinating many and
use only those with the hypocotyl visible.

The night before the lab, fill the room-temperature water baths so that they can reach
equilibrium with room temperature, If the lab benches are cold, insulate the pans by placing
them on newspaper.

Caution students when disassembling the respirometers. They should not touch the KOH-
saturated cotton.

SAMPLE RESULTS

Sample data are shown in Table 5.1 and sample results are shown in Graph 5.1. Note that the
data are cumulative. In the 0-10 line, the reading 0.90 is subtracted from the initia} reading,
0.93, to obtain the difference of 0.03. This difference is then used to correct differences in the
germinating and nongerminating pea data. For example, in the same line under the “Reading a:
Time X” column for germinating peas, 0.91 — 0.77 = 0.14. This difference is corrected to 0.11
by subtracting 0.03 from 0.14. Movement of water toward the peas indicates a positive value
(oxygen is being consumed). Movement of water away from the beads or peas indicates a
negative value, which may be caused by decreases in atmospheric pressure and/or increases

in temperature.

Table 5.1: Measurement of O, Consumption by Soaked and
Dry Pea Seeds
(from page 58 in the student manual)

Temp. Tiens Beads Alone Germinating Peas Dry Peas and Bead$
(“c) (min) Reading at Reading at Cotroctod Reading at Carrected
Time X DIff.* Time X Difg.* Diff. Time X Diff, > DIff.
0 0.93 0.91 0.92
5 0.91 0.02 0.8% 0.07 | 0.05 0.89 0.03 0.02
25 10 0.90 | 0.03 0.77 0.14 | 0.11 0.87 0.05 0.0z
15 0.90 | 0.03 0.71 0.20| o.1r 0.87 0.05 0.02
20 0.90 | 0.03 | 0.64% 0.27| 0.24 0.85 0.07 0.0~
) 0.95 0.92 0.91
5 0.94 | 0.01 0.88 0.04 | 0.03 0.90 0.01 0.0¢
10 10 0.92 0.03 | 085 0.07 | 0.04 0.87 0.04 0.01
15 0.93 | 0.02 0.83 0.09 | 0.07 0.86 0.05 0.03
20 0.93 | 002 0.80 0.12 0.10 0.85 0.06 0.0%

t time 0) 2 (reading at time X)
pea seed reading at time O 2 pea seed reading at time X) 2 (initial bead reading at tiz:

* Difference = (initial readi
Corrected difference =
0 2 bead reading at time X)
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3. Graph the results from the corrected difference column for the germinating peas and
the dry peas at both room temperature and at 10°C.

Yor tnis graph you will need to determine the following:

a. The independent variable:
Use this to label the horizontal (x) axis.

b. The dependent variable:
Use this to label the vertical (y) axis.

Graph 5.1 Title:





