Forest Carbon Balance Diagnostic Question Cluster

Carbon transformations are occurring everywhere in a forest. Plants are photosynthesizing, generating organic carbon from carbon dioxide. Organic carbon is being transformed into other organic biomolecules within plants, and between organisms through processes such as biosynthesis and digestion. All aerobic organisms respire, converting organic carbon sources into inorganic forms. Students must consider all of these carbon transformation processes to provide a proper rationale for their answer to question one about the balance of carbon in a forest (the multiple process question).  Even though question one is asking about a process at the ecosystem scale, knowledge of carbon cycling processes at the molecular and organismal scales is necessary for proper understanding of the ecosystem-based question. The individual carbon cycling processes involved are posed to students in questions 2-6, enabling instructors to correctly diagnose carbon cycle misunderstandings that limit correct explanations to question one of this DQC. 

Forest Carbon Balance Diagnostic Question Cluster

Student Number or Initials ____________________
Please answer the questions below as carefully and completely as you can.

1. Explain your ideas about how plants, animals, and soil in a forest interact with carbon dioxide.

	Plants
	Animals
	Soil Organisms
	Which groups of organisms absorb carbon dioxide from the atmosphere? (Circle all correct). Please Explain Your Answer.



	Plants
	Animals
	Soil Organisms
	Which groups of organisms release carbon dioxide into the atmosphere? (Circle all correct). Please Explain Your Answer.



	Plants
	Animals
	Soil Organisms
	Which groups of organisms store carbon? (Circle all correct). 

Please Explain Your Answer.




2. In plants, …

A)  photosynthesis occurs but there is no respiration.

B) photosynthesis only occurs in the light and respiration only occurs in the dark.

C) Photosynthesis and respiration occur simultaneously.

D) photosynthesis and respiration occur but not at the same time.

E) Responses B and C are correct.

3. Considering the cellular processes of photosynthesis and respiration, which statements are true? Circle True (T) or False (F) for each response.

T  F  Photosynthesis is the process by which plants respire.

T  F  Both animals and plants respire and release CO2.

T  F  During respiration, animals release CO2 and plants release O2.

T  F  During respiration, animals release O2 and plants release CO2.

4. What would happen to the carbon cycle if all decomposers suddenly died and were not replenished?

A) Carbon would accumulate in organic matter.

B) There would be more carbon in the soil for plants to absorb.

C) Carbon would cycle more rapidly without decomposers.

D) Carbon in the atmosphere would increase.                                                                                                                                                Please explain your answer.
5. Once carbon enters a plant, it can …

A) exit the plant as CO2. Circle True or False

Explain

B) become part of the plant cell walls, protein, and fat. Circle True or False
Explain

C) be consumed by an insect feeding on the plant and become part of the insect’s body.  Circle True or False

Explain


D) be turned into energy for plant growth. Circle True or False


Explain


E) exit the plant as O2 during photosynthesis.  Circle True or False

Explain
How do each of the processes below affect the mass of the systems where they are occurring?
6a. When a plant absorbs CO2 and releases O2 during photosynthesis:


A) The process increases the mass of the plant


B) The process decreases the mass of the plant


C) The process does not affect the mass of the plant.

Please explain your answer.
6b. When an animal takes in O2 and releases CO2 during cellular respiration: 


A) The process increases the mass of the animal


B) The process decreases the mass of the animal


C) The process does not affect the mass of the animal.

Please explain your answer.
6c. When leaves in the soil decay:

A) The process increases the mass of the leaves

B) The process decreases the mass of the leaves

C) The process does not affect the mass of the leaves
Please explain your answer.
