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Abstract: This report details a comprehensive investigation conducted by a
biology class studying the effect of temperature on various biological
processes. The study employed a rigorous experimental design, encompassing
controlled variables and multiple replicates, to assess temperature's
influence on enzyme activity, plant growth rates, and the behavioral patterns
of invertebrates. The results, analyzed using appropriate statistical
methods, highlight the significant impact of temperature on biological
systems and emphasize the importance of understanding these effects in the
context of climate change.

1. Introduction: A Biology Class is Studying the
Effect of Temperature – Setting the Stage

A biology class is studying the effect of temperature, a fundamental
environmental factor influencing virtually every aspect of life on Earth.
From the molecular level, affecting enzyme activity, to the organismal level,
influencing behavior and survival, temperature profoundly impacts biological
processes. This report details a student-led investigation that explored this
crucial relationship, focusing on three key areas: the activity of the enzyme
catalase, the growth rate of Arabidopsis thaliana (a model plant), and the
locomotor activity of Drosophila melanogaster (fruit flies). This hands-on
approach allowed students to gain practical experience in experimental
design, data collection, and scientific analysis, further solidifying their



understanding of the complex interplay between temperature and biological
function.

2. Materials and Methods: The Experimental Design of
a Biology Class Studying the Effect of Temperature

2.1 Enzyme Activity (Catalase): The class investigated the effect of
temperature on the activity of catalase, an enzyme that catalyzes the
breakdown of hydrogen peroxide. Five different temperatures (5°C, 15°C, 25°C,
35°C, and 45°C) were tested. Potato extracts, rich in catalase, were used as
the enzyme source. The rate of oxygen production, a measure of catalase
activity, was determined using a water displacement method. Each temperature
was replicated five times to ensure statistical validity.

2.2 Plant Growth (Arabidopsis thaliana): Seeds of Arabidopsis thaliana were
grown in controlled environmental chambers at five different temperatures
(10°C, 15°C, 20°C, 25°C, and 30°C). All other environmental factors (light
intensity, humidity, soil type) were kept constant. Plant height and biomass
were measured weekly for four weeks. Each temperature treatment consisted of
20 plants.

2.3 Invertebrate Behavior (Drosophila melanogaster): The locomotor activity
of Drosophila melanogaster was assessed at five different temperatures (15°C,
20°C, 25°C, 30°C, and 35°C). Fruit flies were placed individually in activity
chambers, and their movements were recorded using infrared sensors for a
period of one hour at each temperature. Each temperature was replicated with
10 flies.

3. Results: Data Analysis of a Biology Class Studying
the Effect of Temperature

3.1 Enzyme Activity: The results demonstrated an optimal temperature for
catalase activity, peaking around 25°C. At lower temperatures (5°C and 15°C),
activity was significantly reduced, likely due to decreased enzyme-substrate
collisions. At higher temperatures (35°C and 45°C), activity decreased
sharply, indicating enzyme denaturation. ANOVA analysis confirmed a
significant effect of temperature on catalase activity (p<0.001).

3.2 Plant Growth: Plant height and biomass showed a clear positive
correlation with temperature up to 25°C. Above 25°C, growth was significantly
inhibited, likely due to damage from heat stress. Optimal growth was observed
at 25°C. ANOVA analysis showed a significant effect of temperature on both
plant height and biomass (p<0.001).

3.3 Invertebrate Behavior: Locomotor activity of Drosophila melanogaster
increased with temperature up to 30°C, after which it began to decrease. This
suggests that while warmer temperatures initially increase metabolic rate and
activity, excessively high temperatures lead to physiological stress and
reduced movement. ANOVA confirmed a significant effect of temperature on
locomotor activity (p<0.001).

4. Discussion: Interpreting the Findings of a Biology
Class Studying the Effect of Temperature

The findings of this investigation conducted by a biology class studying the



effect of temperature strongly support the established principles of enzyme
kinetics and the impact of temperature on biological processes. The optimal
temperature range for each organism reflects its evolutionary adaptation to
its natural environment. The decrease in enzyme activity at high temperatures
illustrates the denaturation of proteins, while the reduced growth and
activity at both very low and very high temperatures highlight the importance
of maintaining a stable internal temperature for optimal biological function.
These results have broader implications for understanding the effects of
climate change on species distribution and survival. Changes in average
temperatures could significantly affect the growth, reproduction, and
survival of various organisms, potentially disrupting entire ecosystems.

5. Conclusion: Key Takeaways from a Biology Class
Studying the Effect of Temperature

A biology class is studying the effect of temperature provided a valuable
learning experience, demonstrating the profound influence of temperature on
various biological processes. The experimental results confirmed the
existence of optimal temperature ranges for enzyme activity, plant growth,
and animal behavior. Deviations from these optimal ranges can lead to
decreased performance, stress, and even mortality. This research underscores
the significance of understanding the complex relationship between
temperature and biological function, particularly in the context of climate
change and its potential impacts on biodiversity.

FAQs

What is the optimal temperature for catalase activity? The optimal1.
temperature for catalase activity in this experiment was approximately
25°C.

How did temperature affect plant growth? Plant growth increased with1.
temperature up to 25°C, after which it was inhibited.

What is the effect of high temperatures on Drosophila locomotion? High1.
temperatures initially increased locomotor activity but caused a
decrease beyond 30°C due to heat stress.

What statistical methods were used to analyze the data? ANOVA (Analysis1.
of Variance) was used to analyze the data.

What are the limitations of this study? The study was conducted under1.
controlled laboratory conditions, which may not fully reflect the
complexity of natural environments.



How can these findings be applied to real-world scenarios? These1.
findings are relevant to agriculture, conservation biology, and
understanding the impacts of climate change.

What other factors besides temperature can affect enzyme activity? pH,1.
substrate concentration, and enzyme concentration can also affect enzyme
activity.

Could this experiment be expanded upon? Yes, further research could1.
investigate the effects of temperature on different species, tissues, or
biological processes.

Why was Arabidopsis thaliana used as a model plant? Arabidopsis thaliana1.
is a widely used model organism in plant biology due to its small size,
rapid life cycle, and ease of genetic manipulation.

Related Articles

"The Influence of Temperature on Enzyme Kinetics": This article provides1.
a detailed overview of how temperature affects enzyme activity,
including the concepts of activation energy and denaturation.

"Temperature-Dependent Growth in Plants": This article explores the1.
physiological mechanisms behind temperature-dependent plant growth and
the impact of temperature extremes on plant development.

"Climate Change and its Impact on Insect Behavior": This article1.
examines how changing temperatures are affecting insect behavior,
distribution, and survival.

"Temperature Sensitivity of Aquatic Ecosystems": This article focuses on1.
the impact of temperature changes on aquatic life, including fish,
invertebrates, and plants.



"Experimental Design in Biology: A Practical Guide": A resource1.
detailing the principles of designing effective biological experiments.

"Statistical Analysis of Biological Data": This article explains common1.
statistical methods used in biological research, including ANOVA.

"The Role of Catalase in Cellular Metabolism": A detailed description of1.
catalase’s function and its significance in cellular processes.

"Arabidopsis thaliana as a Model Organism": This article explores the1.
reasons behind the widespread use of Arabidopsis in plant biological
research.

"Drosophila melanogaster: A Model Organism for Genetic Studies": This1.
article highlights the importance of Drosophila as a model organism for
studying genetics and other biological processes.
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