
Question 3, continued 

iii) Which of these things will have the highest production efficiency (an intrinsic property of 
the organism)? 

 e) You realize that your friend has been wasting her time, because you know the answer without 
worrying about the analysis. What should you eat to get the highest ecological efficiency out of 
the system and why? 

Question 4 

A fictional plant Greenever grows all year around, even in New England, and blooms in January. A 
patch of these plants is the only thing that brightened the view from your dorm window this winter.  
In talking to your friend about your favorite plant, you realize that your friend also has a Greenever 
plant patch outside of his window, but his did not bloom this winter.  You consult Google, and 
verify that the blooming variety is indeed the wild type. 

Intrigued, you cross the plants outside your window with those outside your friend’s window. All 
resulting plants bloom next January. 

a) You reason that the trait is caused by a single gene, Bloom, that you abbreviate to Bl. What is the 
mode of inheritantce of Bl? Why? 

b) You cross first generation plants. What results do you expect to see? Why? 


In addition to Bl gene, you manage to identify two other genes in Greenever, A and D. 

A schematic of a diploid nucleus of the Greenever is drawn below. It contains three pairs of chromosomes 

(2n = 6). As drawn, it is about to begin the process of meiosis but has not yet replicated its DNA.  
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Question 4, continued 

The cell that contains this nucleus 

• has the genotype AaBlblDd where 

• the A and Bl alleles are linked (as are the a and bl alleles) and 

• the D gene is on a different chromosome. 

Redraw the schematic of this nucleus when it is at metaphase prior to the first meiotic division.  Do 
not include any crossovers. In your drawing, position the A, a, Bl, bl, D, and d alleles consistent with 
the information given above. 

Standard Eº values (at 25° C and pH 7) 

Half-Reaction E0 (V) 
1/2 O2 + 2 H+ + 2 e− ⇒  H2O 0.816 
Fe3+

NO

NO

 + e− ⇒ Fe2+ 0.771 
NO3 

− + 6 H+ + 6 e− ⇒ 1/2 N2 + 3 H2O 0.75 
3 
− + 2 H+ + 2 e− ⇒ NO2 

− + H2O 0.421 
NO3 

− + 10 H+ + 8 e− ⇒ NH4
+ + 3 H2O 0.36 

2 
− + 8 H+ + 6 e− ⇒ NH4

+ + 2 H2O 0.34 
CH3OH + 2 H+ + 2 e− ⇒ CH4 + H2O 0.17 
fumarate + 2 H+ + 2 e− ⇒ succinate 0.031 
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Question 3, continued 

iii) Which of these things will have the highest production efficiency (an intrinsic property of 
the organism)? 
Plants would because they generate ATP by photophosporylation, not just respiration, therefore less 
energy (reduced carbon) is spent on metabolism. Furthermore, they are sessile (don’t move) and, 
therefore, don’t spend energy on movement. 

 e) You realize that your friend has been wasting her time, because you know the answer without 
worrying about the analysis. What should you eat to get the highest ecological efficiency out of 
the system and why? 

The lower the trophic level you eat, the less energy is lost to respiration and detritus, therefore you should 
eat raspberries. 

Question 4 

A fictional plant Greenever grows all year around, even in New England, and blooms in January. A 
patch of these plants is the only thing that brightened the view from your dorm window this winter.  
In talking to your friend about your favorite plant, you realize that your friend also has a Greenever 
plant patch outside of his window, but his did not bloom this winter.  You consult Google, and 
verify that the blooming variety is indeed the wild type. 

Intrigued, you cross the plants outside your window with those outside your friend’s window. All 
resulting plants bloom next January. 

a) You reason that the trait is caused by a single gene, Bloom, that you abbreviate to Bl. What is the 
mode of inheritantce of Bl? Why? 

Not blooming is a recessive trait because all plants in the first generation are phenotypically wild type. 

b) You cross first generation plants. What results do you expect to see? Why? 
The cross would be Blbl X Blbl. We would expect a standard 3:1 phenotypic ratio of wild-type: mutant plants. 
We would expect the genotypes of the phenotypically wild-type plants to be BlBl and Blbl in a 1:2 ratio, and 
the genotype of the mutant plants to be blbl. 

In addition to Bl gene, you manage to identify two other genes in Greenever, A and D. 

A schematic of a diploid nucleus of the Greenever is drawn below. It contains three pairs of chromosomes 

(2n = 6). As drawn, it is about to begin the process of meiosis but has not yet replicated its DNA.  
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Question 4, continued 

The cell that contains this nucleus 

• has the genotype AaBlblDd where 

• the A and Bl alleles are linked (as are the a and bl alleles) and 

• the D gene is on a different chromosome. 

Redraw the schematic of this nucleus when it is at metaphase prior to the first meiotic division.  Do 
not include any crossovers. In your drawing, position the A, a, Bl, bl, D, and d alleles consistent with 
the information given above. 
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