Climate Change Module Questions (10 points)			Name: 

1. What is the purpose of the control plots with no elevated CO2 at each FACE experiment? 



2. Does the response of NPP to elevated CO2 relative to current CO2 appear to be general across different tree species? Explain your answer using patterns in Figure 2A.  




3. Does the response of APAR to elevated CO2 relative to current CO2 appear to be general across different tree species? Explain your answer using patterns in Figure 2B.  





4. In your own words, how is light used differently for biomass production in tree canopies that are sparse or dense with leaves (↓ or ↑LAI)? Use species-specific examples from Figure 3 in your answer. 







Synthesizing Your Knowledge
1. [image: ]As you have learned, photosynthesis is limited by the activity of the enzyme Rubisco.  Rubisco is loaded with nitrogen and a large percentage of leaf nitrogen is dedicated to Rubisco. Thus, nitrogen is important for the Calvin cycle to fix carbon from CO2, which eventually is converted to biomass. Hypothesize how the feedback between nitrogen availability (in the soil), photosynthesis and elevated atmospheric [CO2] resulted in the findings (below) from the FACE experiment located in North Carolina.
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2. We have also learned that fungi associations with the roots (mycorrhizae) are important for resource gain for both plants and fungi.  Recently, scientists argue that the mycorrhizal association is the primary controller of a plants ability to increase NPP under elevated CO2. Based on what you know (and what you wrote for the previous question), do you agree with this argument?



Find your Science Voice! 
Many scientific and government agencies advocate to plant a trillion trees to stop or slow down global warming. Based on what you have learned, make brief and concise argument why this proposal should or should not be a priority compared to just stopping human generated CO2 emissions. (Watch the attached video link for even more recent findings)
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four free-air COZ enrichment (FACE) experlments, which in-
dicated that net primary productivity (NPP) of forests was in-
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Fig. 1. Tree growth responses to elevated CO,. NP [kilograms dry matter
(DM) per square meter land area per year] data are the means of three aC0O,
plots (open symbols) and two eCO, plots (solid symbols) + SEM. The number
at each point is the percentage increase under eCO,. Statistical information
is given in
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year), leaf mass per unit area (LMA), and total canopy N con-
tent. LAD varied year to year without any clear trend over time
and with no effect of [CO,] (Fig. 3C). NPP increased with LAD
in aCO,, but there was no significant relationship between NPP
and LAD in eCO, (Fig. 3D). LMA increased during the exper-
iment (Fig. 3E), and NPP was inversely correlated with LMA
(Fig. 3F). Canopy N content did not exhibit any clear trend
through time except for a decline over the last 3 y (Fig. 3G), but
NPP was nevertheless correlated with canopy N (Fig. 3H). The
influences of LAD, LMA, and canopy N on NPP were small
compared with that of foliar [N]. In a multivariate regression
framework, foliar [N] was the only significant predictor of NPP in
eCO,, accounting for 73% of the variation. In aCO, foliar [N]
explained 57% of the variation in NPP, and LAD explained an
additional 15%.

Light-saturated photosynthetic rates were significantly greater
(P < 0.05) at eCO, than at aCO> in 1999 (means + SEM were
145 + 1.8 pmolm—2s~! vs. 104 + 1.0 pmolm=2 s7!) (21).
However, photosynthesis was lower in both treatments in 2008,
and there was no longer a significant stimulation by eCO, (7.6 =
0.7 pmol-m™>s™" vs. 6.4 % 0.7 pmol-m~>s™", P > 0.26). Reduc-
tions in leaf photosynthesns through time and with CO, treat-
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