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Investigation  What Factors Affect Cellular Respiration? This investigation uses respirometry techniques to calculate the rate of oxygen consumption (cellular respiration) in germinating pea seeds.    The effect of temperature and whether a seed has broken dormancy are quantified and graphed. The ideal gas law and its concepts are reviewed and applied. Basic Questions (scientific practices) ● ●



What is the relationship between temperature, volume and pressure? How can respiration rates be measured using a respirometer?



 Experimental Questions: ● ●



How is respiration rate affected by temperature? How does the respiration rate of a germinating seed differ from that of a dormant seed?



Background Each individual cell is responsible for the energy exchanges necessary to sustain its ordered structure. Cells accomplish this task by breaking down nutrient molecules to generate ATP (adenosine triphosphate), which can then be used to run cellular processes that require energy. This process is called cellular respiration which requires nutrient molecules and oxygen. Carbon dioxide and water are products of the series of reactions involved in cellular respiration.



Measuring the rate of cellular respiration can either rely on measuring the amount of oxygen taken in, or the amount of carbon dioxide being released. Respirometers are devices that measure these types of gas volume changes, and therefore provide information about the rate of cellular respiration. The  ideal gas law, describes the  relationship  between  temperature, pressure  and volume. (PV = nrT) During cellular  respiration, two gases are changing in volume.   Oxygen gas is being consumed by the respiring cells   and carbon dioxide gas is diffusing out of the cells. The respirometer, therefore, has to be able to deal with two simultaneously changing gas volumes. This is accomplished by introducing potassium hydroxide into the device. KOH absorbs carbon  dioxide,  following this equation CO2  + 2KOH > K2CO3  + H2O Potassium carbonate (K2CO3  ) is a solid precipitate.   Any CO2 produced is immediately converted from a gas to a solid and is therefore no longer governed by gas laws. This allows the respirometer to measure only one variable, the consumption of oxygen gas by living cells. Assembling the Respirometers Two sets of respirometers will be assembled during this lab exercise. Each set will be incubated at a different temperature. One respirometer will contain germinating seeds, one will contain a mix of nongerminating seeds and plastic beads with a volume equal to the first vial.   Respirometers will be submerged in a pan of either cold or room temperature water and the rate of respiration will be measured by observing the movement of water into the pipet. Lab Materials:  Germinating pea seeds, dry  pea seeds, plastic beads, 2 respirometers, absorbent cotton, nonabsorbent cotton, 1 round wood stick,   water bath, ice, 100 ml graduated cylinder, stopwatch or clock, water. Dropper Bottle of 15% KOH



Safety – wear safety goggles. KOH is caustic, avoid direct skin contact. *Respirometers may have already been assembled for you, with pipets permanently sealed  with superglue.



Procedure: 1. Fill a graduated cylinder with 20 ml of water. Count out 20 germinating seeds and place them into the graduated cylinder. Record the volume of your 20 seeds by subtracting 20 from the cylinder's final reading. Remove your seeds from the cylinder and place on a paper towel. Volume  of germinating seeds: ______ 2. Fill the graduated cylinder with 20ml of water. Count out 20 dry (nongerminating) seeds and place them into the water.  Drop plastic beads into the cylinder until the final volume is the same as from step 1. Remove the seeds/beads from the chamber and place on a paper towel.  Volume of dry seeds + beads ______ 3. Obtain the glass respirometer vials. Place an absorbent cotton ball in the bottom and add a few drops of 15%  KOH to saturate the cotton.  Place nonabsorbent cotton on top of the KOH soaked cotton to prevent this caustic substance from touching your living specimens.  4. Add the peas, peas/beads, and beads to the appropriate respirometer. Place the stoppers on each of the vials and ensure they are secured tightly. You will be assigned a temperature to measure the respiration rates (cold or room temperature).      *You may be asked to stop here and take readings tomorrow. 5. Create your water bath with your assigned temperature. Lean your respirometers on the edge of the bath so that the temperature inside the chamber equals the temperature of the bath. Do not submerge them yet! Let them equalize for about 5 minutes.   6. If your water bath is in a dark plastic bin, place white paper towels at the bottom to make it easier to read the pipet. Alternately, a drop of food coloring can be used to see the movement of the gas in the tubes.       7. Carefully submerge your respirometers, a little bit of water will enter the tips at first. You may need to rotate the pipet in order to take readings, but once you have them submerged and situated, limit movement as this will affect your results.  8. If your respirometers float, you may need to weight them. Some come with weights inside and some do not. You can improvise here, stainless steel dissection scissors; for instance, can serve to weight the tubes.       9. Collect data on the data table for your assigned temperature. You will take readings at 4-minute intervals.      



10. Note: Read the pipet as the water bubble moves down the tube toward the respirometers. You  are using a 1 ml pipet, so each of the units on the reading are .9, .8, .7, etc. If you are having trouble finding the bubble, place a drop of food coloring near the tip of the pipet.  



DATA  & ANALYSIS Time interval (min): Room Temperature, Dry Peas          O2  Consumed (Final reading  Initial Reading) Room Temperature, Germinating Peas          O2 Consumed (Final reading  Initial Reading) Cold, Dry Peas          O2 Consumed (Final reading  Initial Reading) Cold, Germinating Peas          O2  Consumed (Final reading  Initial Reading)



0 min



4 min



8 min



12 min



16 min



0 0 0 0



Graph: Graph your data below. There will be 4 lines on this graph, be sure to label and color code them so that the graph is readable. You should use a LINE OF  BEST  FIT,  so that slope can be calculated.



Calculate Slope The slope of your lines will represent the respiration  rate of each of your  samples:



Respiration  Rates for  each sample:



Analysis 1.



State a hypothesis that relates to temperature that is being tested by this lab exercise.



2.



State a hypothesis that relates to the state of seed germination that is being tested by this lab exercise.



3. In this lab exercise, what is the purpose of the …. a) Beads



b) KOH



c) Respirometer



4. Use the Ideal Gas Law to explain why water moved into the pipet.



5. Write a summary for this experiment where you make a CLAIM that answers the experimental question, then provide EVIDENCE to support that claim.  Finally, use scientific REASONING to explain the results.



CLAIM: Evidence:



Reasoning:
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 Download PDF 



















 185KB Sizes
 1 Downloads
 228 Views








 Report























Recommend Documents







[image: alt]





What Factors Affect Germination.pdf 

complete sentence that can be tested. Part 2: Design an Experiment. With your lab group, determine how you could test the variable. What kind of data will you ...














[image: alt]





The Affect of Lifestyle Factors on Eco-Visualization Design - GitHub 

male female busyness busy fairly busy not busy. Visualization. Encoding. Fig. 2 How lifestyle factors affect the visualization encoding. Information capacity is the representation of the number of â€œdiscrete information sources that a system can rep














[image: alt]





Understand The Factors That Affect The Specification Of Materials And ... 

Understand The Factors That Affect The Specification Of Materials And Building Services.pdf. Understand The Factors That Affect The Specification Of Materials ...














[image: alt]





Exploring Factors That Affect Usefulness, Ease Of Use ... - Clute Institute 

structural equation modeling. The results of this ..... 21.76% possessed a master's degree or were studying in the master's programs. Socioeconomically the ...














[image: alt]





14 Hideyuki Suzuki Investigation of Motivational Factors of First ... 

... in Motivational Orientations.pdf. 14 Hideyuki Suzuki Investigation of Motivational Factors ... and Japanese Difference in Motivational Orientations.pdf. Open. Extract. Open with. Sign In. Main menu. Displaying 14 Hideyuki Suzuki Investigation of 














[image: alt]





To what extent do social contracts affect performance ... | Google Sites 

(hereafter referred to as the â€œcorrectâ€� answer) is to choose the card showing an ..... In one study, we compare Cosmides' original USSC problem to aversion that ...














[image: alt]





To what extent do social contracts affect performance ... 

being context-sensitive in that they apply only when appropriate goals and .... of correct performance with the Kaluame problem (e.g. the word must in the rule). ... containing more and more elaboration on a specific theme, then the modular ...














[image: alt]





Mazzarella, W. 'Affect: What is it Good for?'. Enchantments of ... 

Mazzarella, W. 'Affect: What is it Good for?'. Enchantments of Modernity.pdf. Mazzarella, W. 'Affect: What is it Good for?'. Enchantments of Modernity.pdf. Open.














[image: alt]





Can Social Information Affect What Job You Choose ... 

Nov 14, 2016 - In this paper, we provide the first evidence that social information (i.e., provid- .... a media outlet that is either liberal (Gerber, Karlan, and Bergan ..... 20 This follows from the fact that Î² âˆ’ Î¸ is normal with mean Î¼ Î² âˆ’














[image: alt]





What Factors Drive E-Commerce Adoption? - Semantic Scholar 

What factors affect the adoption of e-commerce among small and medium-sized enterprises (SMEs)? In this study, e-commerce adopters are classified according to. White et al.'s (1998) labels, namely traditionalist, straddler, and innovator. Interview d














[image: alt]





What Factors Drive E-Commerce Adoption? - Semantic Scholar 

played a key role in the adoption of information systems in 166 small ... 141. US. SM. Es. (40% respo n se rate) larg e, small. Mail su rv ey. Exp lorato ry. Mean. T w o. -ta ile d t-te st. F a cto r an alysis gath ering. & disseminatin g info rm ati














[image: alt]





What Is Self-Specific? Theoretical Investigation and ... 

can see in Table 1 that at least four regions of the long list mentioned above are in ..... Self versus other/control contrasts. Space of reference x y z. Brain region.














[image: alt]





Free Fall Mini-Lab Predictions: Guess how the following factors affect ... 

Part 2: Marble vs. Golf ball. Drop both at the same time and observe when they hit the ground. 3) Do they hit at the same time or different times? Explain why.














[image: alt]





CSI Investigation: What Happened to the Mayans?.pdf 

CSI Investigation: What Happened to the Mayans?.pdf. CSI Investigation: What Happened to the Mayans?.pdf. Open. Extract. Open with. Sign In. Main menu.














[image: alt]





What Is Self-Specific? Theoretical Investigation and ... 

of self are so far from reaching consensual definition that any investigation always runs the risk .... Despite ongoing controversies about the definition of self and despite philosophical arguments ..... template available in SPM99 software (http://














[image: alt]





Cellular Video.pdf 

Sign in. Page. 1. /. 1. Loadingâ€¦ Page 1 of 1. Page 1 of 1. Cellular Video.pdf. Cellular Video.pdf. Open. Extract. Open with. Sign In. Main menu. Displaying Cellular Video.pdf. Page 1 of 1.














[image: alt]





Cellular Signalling.pdf 

This is a PDF file of an unedited manuscript that has been accepted for ... The Prostate Centre, University of British Columbia, Vancouver, BC, Canada.














[image: alt]





CELLULAR lRELESsNETWORKS - 

in locations that are not easily served by wired networks. Cellular technology ..... approach assumes that the forward and reverse link signal strengths are closely.














[image: alt]





cellular adaptations 

MICROBIOLOGY, 3 rd. Edition. â—‹ JAWETZ REVIEW OF MEDICAL MICROBIOLOGY. & IMMUNOLOGY, 12 th ... process i.e Signal transduction, transcription, or translation. IMPORTANCE: â—‹ This all will increase the ... Transcription is the process by which DNA i














[image: alt]





CELLULAR lRELESsNETWORKS - 

D = minimum distance between centers of cells that use the same frequency band .... .uyls.are there per cell, and what is the total number of concurrent calls that can ..... busy-hour traffic," and using that quantity to size the system. ..... Page 2














[image: alt]





Affect Regulation Flyer.pdf 

Location: 2302 Martin, Suite #420, Irvine, CA 92612. Total fee for 18 hours of training - $325. Included at no additional charge: Skill-building exercises sent ...














[image: alt]





MOBILE CELLULAR TELECOMMUNICATIONS.pdf 

... your local McGraw-Hill representatiVE. Page 3 of 679. MOBILE CELLULAR TELECOMMUNICATIONS.pdf. MOBILE CELLULAR TELECOMMUNICATIONS.pdf.


























×
Report Investigation - What Factors Affect Cellular Respiration.docx.pdf ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















