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Teacher’S Key

How can CO2 help agriculture in the 
face of climate change?

You read above that crops can grow using less water when there is more CO2 in the air. 
Any idea how this could be explained?

Plants take up CO2  from the air by opening little pores (called stomata in scientific language). 
They need CO2 for photosynthesis (to build their bodies and grow, using sunlight, CO2 and water). 
However, each time they open up their pores, water vapor escapes. So it’s a constant battle for the 
plant to open the pores for more CO2 but making sure to not give up too much water in exchange. 
(Especially in drier areas where water is in limited supply). So when there is more CO2 in the air, 
the plant can take up CO2 more easily, allowing it to open their pores not as wide, which lets less 
water vapor escape. This will leave them with more CO2 and also more water!

What crops do you eat? Do you know where they are grown? What is the climate like in that 
location? How might the climate there change in the future?

Answers will vary, but an example might be something like “I eat bread made from wheat, which 
grows in Nebraska in the United States. Due to climate change, the growing season is getting longer 
there, which is good for crop production. However, changes in precipitation patterns--including 
more episodes of torrential rain and more drought episodes - are creating some new challenges 
for farmers. Or, “I eat grapes that are grown in California. California is usually a temperate climate, 
but has been experiencing severe droughts for the past half-decade.” This will be an even more 
interesting question for food that is grown outside the United States, like bananas and out-of-
season berries!

The article discusses how plants are projected to grow differently as a result of changing conditions 
like changing precipitation patterns, temperatures, and carbon dioxide concentration. How have 
growing seasons for various garden vegetables changed in the last few years?

Here is a link with information students can explore about how growing seasons have changed in 
each of the fifty states as a result of climate change: 
http://www.climatecentral.org/gallery/maps/change-in-the-growing-season
Students who garden, or whose parents have gardens, might have noticed changes in the information 
on seed packets about the appropriate time to plant various seeds.
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Other than changes in precipitation patterns, what other factors might change the amount 
of water available to a plant? How might some of those factors change as a result of climate 
change?

Many crops are watered either naturally or via irrigation by runoff from glacial melt. The lower 
altitude part of the glacier melts in the warm season and provides water in the valley. During 
the cold season, temperatures below freezing  allow the glacier to build up. This maintains 
the glacier’s size. If the weather gets warmer year-round, the glacier will at first provide 
more water than before, which could be beneficial to agriculture. But in the long run, if the 
glacier is not able to replenish itself, it could cause crops in the valley to fail. Snowpack in 
the Sierra Nevadas in California provides meltwater to the agricultural land in Northern and 
Central California in the same way. When the amount of snow that falls there in the winter 
is less than normal, less water is available for farming. Lastly, hot temperatures mean that 
water evaporates faster.  So in a warming climate, more water is lost from the plant via 
evapotranspiration.  This is one factor that made the drought of 2011 so devastating to the 
agricultural community in the Southern Plains-extremely dry conditions depleted all the soil 
moisture and led to very low relative humidity, compounding the effect of the lack of rainfall.

The article talks about how plants grow differently in different regions of the world.  Think of 
a movie you have seen that was set in a different region than where you live, or a time when 
you have traveled to somewhere far away.  How were the plants and trees different in that 
location?  What is it about that local climate that allows different sorts of plants to grow than 
the ones you are used to at home?

Answers will vary, but in general: rainy cool conditions in the Pacific Northwest lead to 
abundant, tall, leafy trees and evergreens. Hot, dry conditions in the Desert Southwest lead 
to sparse vegetation, often with succulents like cacti more abundant than trees. Year-round 
warmth and daily precipitation mean palm trees thrive in Florida and the Caribbean.
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