
ANSWER KEY
Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: What’s Good for Crops Not Always Good for the Environment 
Vocabulary Questions:
1. Define the word leaches as it is used in context in the first paragraph.

In paragraph one the author states, “Nitrogen, a key nutrient for plants, can cause problems when it leaches into water supplies.” The water is ground water, so if the nitrogen is “leaching” into the ground water, then leaches means the nitrogen is percolating or dripping down into the ground water below.

2. As Dong Kook Woo explains, “Ammonium has a positive charge, which adheres to the soil particles and prevents it from leaching to the deeper layers.” Define adheres as Woo uses the word in this context. 

Because Woo states that the soil particles are unable to leach into the deeper layers because it “adheres” to the soil, adhere must mean sticking to the soil.


Text Evidence/Content Questions:
1. According to paragraph 5, what are two ways that plants can take up nitrogen?

Plants can take up nitrogen either by fertilizer application or by microbes in the soil. 
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Misconceptions/common errors:
Students often believe that since the atmosphere has a large percentage of nitrogen gas, plants should be able to use the gaseous form, like they use carbon dioxide. Fertilizer allows for quick application for crops that need to grow quickly.

2. Kumar and Woo’s model revealed two things about the average age of nitrogen. What are the findings, and what is their significance?

First, the average age of the nitrogen in the soybeans fields was lower than the researchers predicted. This occurred because they realized that soybeans prefer the older nitrogen that is deeper in the soil. Second, they found that the nitrogen topsoil had a much higher average than expected. They found this was due to the fact that ammonium adheres to the soil.

3. According to paragraph 13, what is the scientists’ “hope” for their research?

As stated in the article, “They hope their work can help farmers more efficiently use resources while also reducing contamination of water sources and downstream habitats.”

Writing Prompt: 
Scientists at the University of Illinois have developed a model that will allow for precise measurement of the fertilizer needed for specific fields of crops. Using evidence from the article you read, explain how human lifestyles are affecting the environment and predict how the model from the University of Illinois will impact the environment. Include eutrophication—nutrient pollution—in your response. 

Every living organism affects the environment; this is a mandatory part of the circle of life. However, as our planet’s population continues to grow exponentially, humans need to look at their actions and their consequences more closely. One of those actions that needs to be analyzed is agriculture.  In 2012, just over 40% of the US land was used for agriculture. Adding fertilizer to crops like corn and soybeans is a common practice. If too much fertilizer is added it can lead to water contamination. Scientists at the University of Illinois are developing a way to reduce this runoff.

Researchers Praveen Kumar and Dong Kook Woo of the University of Illinois have developed a model that can calculate the age of nitrogen in corn and soybean fields, which could lead to a more efficient application of fertilizer. One of the essential nutrients that fertilizer contains is nitrogen. As stated in the article, “Plants take up nitrogen as a nutrient from the soil through their roots. Nitrogen is added to the soil through fertilizer application or by microbes breaking down organic compounds.” The problem is that if the plants don’t use up all of the nitrogen from the fertilizer, it can enter the soil and contaminate streams, lakes, rivers, and oceans. 

Kumar and Woo “developed a model to calculate how long inorganic nitrogen is in the soil.” If the age of nitrogen in the soil can be determined, then researchers can determine how quickly and how much nitrogen is needed in that specific field. If farmers are able to precisely calculate how much fertilizer to apply and how often, then they can reduce the amount of runoff, thereby reducing the amount of water contamination. During the research, two surprising findings were discovered. First, a “lower average age of nitrogen in soybean fields was found, even though farmers don’t use fertilizer on soybeans.” Researchers discovered that soybeans preferred the uptake of older nitrogen. They also discovered that “one of the forms of nitrogen called ammonium adheres or sticks to the topsoil.” Kumar and Woo were able to use this information to help them develop the model to calculate how long inorganic nitrogen is in the soil.

Given these points, if farmers are able to implement this new model to allow them to calculate precisely how much fertilizer to use, then the amount of runoff could be reduced.  Crops would receive only the nutrients needed, and there would be very little waste. The impact of this on the environment would decrease water contamination and therefore decrease eutrophication, or nutrient pollution. The decrease in eutrophication would allow for more stable aquatic ecosystems, which would benefit the whole planet. We, as humans, need to learn to work harder at making our planet a better place. 
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