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Case Background: 

You are spending the summer working on your aunt’s farm, Eco Farm, in California 
when you notice that the leaves of your tomato plants are turning yellow. You’ve put a lot of 
effort into taking care of your crops by sticking to a regular watering schedule, ensuring they 
receive adequate sunlight, and using fertilizer to enhance the soil. Despite these efforts, after a 
few weeks, you notice the yellowing of the leaves persists and that some of the plants have died. 
You decide to continue to monitor the remaining plants’ progress and conduct experiments to get 
to the root of the problem. 

 
Critical Findings: 

While monitoring your plants, you keep a record of the physical condition of the leaves 
and stems of the plants. Most of the leaves are beginning to yellow and there are a few that are 
purple. You discuss the situation with your aunt who suggests that you send a sample of the soil 
to a plant and soil testing facility for information on the composition of the soil. The results are 
below: 
 

Iron  Manganese  Magnesium  Potassium1  

Minimum Concentrations Required for 
Plant Growth 

100 
mg/kg 

50 mg/kg 2,000 
mg/kg 

10,000 
mg/kg 

Eco Farm Soil Concentration 108 
mg/kg 

59 mg/kg 987 mg/kg 17,432 
mg/kg  

Additionally, you are informed that the pH of the soil is ~5.8.  
 
 
 



Biochemistry: 
Plants rely on energy from sunlight to power the process of photophosphorylation. Light-

harvesting complexes in plants contain protein and photopigments that absorb light and transmit 
the energy to the reaction center. An important photopigment involved in this complex is 
chlorophyll, which is responsible for the green color seen in many plants. For nutrient absorption 
needed for photophosphorylation, iron enters the root from a rhizosphere; manganese is absorbed 
through multiple transporter families; magnesium enters the plants through a single non-specific 
transporter; and potassium enters through multiple transporters – including the same non-specific 
transporter as magnesium.  
 
 

Analysis: 
1. What are some possible causes for the yellowing of the leaves, a process known as 

chlorosis2? Are these causes also related to the purple 
leaves?                                                                    

2. How does magnesium affect photosynthesis? How could a magnesium deficiency affect 
these processes?  

3. How could a high level of potassium in the soil be detrimental to the health of the plant? 
4. Does the pH of the soil affect your plants? 
5. What could be done to improve the condition of the plants that are still alive? 
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