BIO-413 “PLANETARY HEALTH” EXERCISES (WEEK 07)

Your Name :		_______________________________________________________________

EXERCISE 1 “SUSTAINABLE AGRICULTURE - THE FUTURE OF FOOD”	Grade : ________

1. What is the “Green Revolution”?  Explain and discuss with your partner(s).



2. What are the main advantages of the “Green Revolution”?  List as many examples as you can remember and discuss with your partner(s).



3. What are the main disadvantages of the “Green Revolution”?  List as many examples as you can remember and discuss with your partner(s).



4. What is the so-called “Haber-Bosch process”?  Why is it important?  What are the main disadvantages of this process (hint: think about the reaction conditions)?



5. Why is runoff from fields fertilized with ammonia (NH3) and phosphorus (PO43–) a problem for sustainable agriculture?





EXERCISE 2 “SUSTAINABLE AGRICULTURE - THE FUTURE OF FOOD”	Grade : ________

1. What is the practice of “crop rotation”?  Why is it important for sustainable agriculture?



Imagine a microbe that can perform a two-electron transfer reaction between the redox couples NO2–/NH3 (E0' +0.34 V) and ½O2/H2O (E0' +0.82 V).

2. Which molecule is the electron donor?  Explain.



3. Which molecule is the electron acceptor?  Explain.



4. Write out the Nernst equation relating Gibbs free energy to the difference in reduction potential of an electron donor and an electron acceptor (redox pair) in a redox reaction.  Define each term.  Make sure you include the correct units in your calculations!  



5. Calculate the amount of free energy liberated in the two-electron-transfer reaction between these redox couples.  Show your work.





EXERCISE 3 “SUSTAINABLE AGRICULTURE - THE FUTURE OF FOOD”	Grade : ________

1. Leguminous plants have “root nodules”.  What are root nodules?  What is their function?  Explain.



2. Root nodules are a great example of a “mutualistic symbiosis” between a eukaryotic host (leguminous plants) and a bacterial symbiont (rhizobia).  What is a “mutualistic symbiosis”?  Explain.



3. Consider the mutualistic symbiosis of leguminous plant and rhizobia.  What is the role of the plant host?  What is the role of the rhizobial symbiont?



4. What are currently the three main strategies for genetic engineering of non-leguminous plants to fix nitrogen?  Can you think of other possible approaches (use your creativity)?



5. Plant cells are a “hard target” for genetic transformation.  Explain why.  Explain how Agrobacterium tumefaciens can be used for genetic transformation of plant cells. 
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