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Abstract
Plants need light to grow. Light is important for corn plants too.

Corn plants growing close together try to avoid shade. They can sense when there is less 

light and they try to grow taller to reach more light. This is called the "shade avoidance 

response". Scientists studied how different types of light affect corn plants. We grew corn 

plants in a lab with two different light conditions: low red far red ratio light and white light (with 

red, blue, and green). We looked at how the corn plants grew under each light condition. We 

measured things like plant height, leaf size. This study helps us understand how light affects 

corn plants. It could be useful for growing corn plants in controlled environments, like 

greenhouses. It may also help scientists develop new types of corn that grow better.

Background
Plants use a special process called photosynthesis to make food from sunlight. They 

absorb colors of light, like red and blue, and reflect other colors, like green. That's why plants 

look green to us. There is also a type of light called far-red light that is just a little bit past the 

red light that we can see. Far-red light is important for how plants grow and develop. It helps 

them know when they are in the shade and need to grow taller to reach more light. When 

plants are in the shade, there is less red light compared to far-red light. The plants can sense 

this change in the light and it tells them to start growing upwards to try to get out of the shade 

and get more sunlight. This is called "shade avoidance." The plants have special proteins 

called phytochromes that can detect the difference between red and far-red light. The 

phytochromes help the plants know when to start growing taller to reach the sunlight.

Objectives
The goal of this project is to compare how fast corn plants grow and develop under two 

different conditions:

1. Using a special kind of growing chamber (called PGC)

2. Using regular, normal growing methods (conventional)

We also want to see how different types of corn plants grow and develop under different light 

conditions:

1. Normal white light (the control group)

2. Low red far-red ratio light (which can make the plants think they are in the shade)

We studied the corn plants in the special growing chambers, and also look at how they grow 

in the real outdoor environment.
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Conclusion
In this study, we studied 54 different types of corn plants to see how they 

grow. We looked at two different environments: a special room with special lights 

and a normal outdoor environment.

We found that when the corn plants were grown in the special room with 

special lights, they grew taller and had bigger leaves.

This study shows that scientists can use these special growing conditions to 

create new types of corn plants. These new corn plants could be very helpful for 

farmers who want to grow a lot of corn in a small space.

Classroom Application & Collaboration
Connecting Lab and Real-World Results: In our research, we looked at how 

the results from experiments done in controlled environments, like in a lab, can 

be similar to what happens in the real world. We wanted to understand the 

connection between the lab results and the real-world outcomes. This is 

important because it helps students understand the value and limitations of using 

experimental data to understand bigger ecological and biological processes.

Using a Lab Setting: Sometimes it's difficult to do research in the real 

environment, so using a controlled lab setting can be easier and more useful. 

The lab allows us to study and replicate what happens in the real world.

Since connecting in the field, researchers and team members look forward to 

collaborating on future projects inside and outside of the classroom. Next 

Generation Science Standards (NGSS) K-5 standards include plant processes, 

Earth systems, Heredity, Ecosystems, and weather. Researchers can collaborate 

with teachers to teach the scientific process to elementary students to further 

their curiosity.

Methods
For this study, 54 different types of corn plants were chosen. The corn plants were from 

BS39_DH and Corteva (Pioneer) and were chosen because they are important for growing 

corn. The different types of corn had many different traits.

How the Study Was Done

The study used a special design where each type of corn was randomly assigned to a 

different light treatment. For each treatment, 3 plants were grown in trays with 15 cells, with 3 

groups of the 3 plants. The two treatments were:

1. Red light (R: FR = 0.3)

2. White light (RGB 400-720)

Data Collection: Plant height were 

collected at the V4-5 leaf stage for growth 

Chamber and later stage for Conventional 

vs PGC.

Results
The correlation coefficient is 

0.19, indicating a weak positive 

correlation, and the p-value is 

0.016, suggesting that the correlation

is statistically significant.

Effects on Plant Height (Conventional vs PGC corn)

Initial Growth (V1 to V8): PGC maize grow faster and be taller than conventional maize up to 

stage V8. Flowering Stage (R1): PGC maize is expected to reach the flowering stage quicker 

than conventional maize. Later Stages (VT to R6): Conventional maize grow taller than PGC 

maize during the reproductive stages (VT to R6).
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