
How Soil Composition Affects a Plant’s Ability to Respond to Drought Stress

Researchable Question Data Analysis & Results

Methodology Interpretation & Conclusions 

-How does soil composition affect pea shoots' ability to 
grow under different levels of drought stress?

https://growingspaces.com/soil-composition/ 

-Gathered data through physical measurements, and 
studying this data using tests including ANOVA, etc. 

-Figured how to test the the effect of changing the soil 
composition of a plant will have on a plant’s ability to 
respond to drought stress using pea tendrils. 
-Planted multiple pea tendrils, with four different 
treatments that differed in soil composition, as well as 
different trials being watered different amounts. 

Graphed results from first round of 
experiments

Pea Tendrils used to test our Researchable 
Question

-First figured there would be minimal effect of plant’s 
ability to react. 
-Concluded changing soil composition has a very large 
effect on the plant’s ability to do a multitude of things 
(grow, react, etc),
-Found that these effects could be either very positive or 
negative, depending on how the soil was altered. 



Introduction

- Previous experiments on drought stress and soil composition separately have been tested a multitude of times. 

- We found no experiments testing both aspects (drought stress & soil composition) together. 

- Previous experiments has the common goal of testing the effects on the plant itself (usually internal effects).

- Pea Tendrils were decided on for our experiments due to their simplicity in structure and care. 

- We held more research on both drought stress and and soil composition in order to fully understand the basic 

information that would become helpful to us. 



Question/Problem Predictions

Research Question:

- How does soil composition affect pea shoots' ability to grow under different levels of drought stress?

Predictions:

- Altering the soil composition of our experiments in a multitude of ways will have minimal effect on pea tendrils’ 

ability to react to the insufficient amount of water being given. 

- Altering the soil composition will have other significant effects on the pea tendrils, such as changing the amount 

of growth. 



Investigating Methods/Procedures

Materials: 

- Planting Soil

- Cardboard Planting Dividers 

- Water

- Sugar

- Dried American Honey Bees

- Nitrogen Pellet Fertilizer

- 30cm Ruler

- 28 Pea Tendrils

Variables: 

- Independent Variable(s): Soil Composition, Watering 

Amount

- Dependant Variable: Pea Tendril Plant Growth 

Controlled Variables:

- Pea Tendrils

- Water Type

- Sunlight Amountage 



Investigating Methods/Procedures

Procedures: 
1. We started by filling all 6 potters with planters soil, leaving 2cm of room at the top.  
2. We added 1.2 ml of sugar to 4 of our pots with planter's soil.
3. We then planted 1 Pea Tendril seed into all 6 pots, at the surface of the soil. 

Treatment 1 (control)- 0 sugar/pot
Treatment 2- 1.2 ml sugar/pot
Treatment 3- 1.2 ml sugar/pot

4. We watered each treatment the corresponding amount weekly, till the peas were fully grown.
-Treatment 1: 2-3 cm of water per week
-Treatment 2: 2-3 cm of water per week
-Treatment 3: 1-2 cm of water every other week

5. We then observed the seed’s rate growth over a course of a few weeks, and measured the growth rate daily 
with a cm ruler. 

6. We finally analyzed our data using ANOVA tests in order to find if our data was sufficient or not. 



Results and Data Visualization

-A graph showing the final hight of our plants after a 
period of 20 day, and how each additive to the soil 
had an effect. -The ANOVA test results concerning p-values, 

showing that our alterations only had an affect on the 
plant when the soil was changed with sugar. 



Discussion and Interpretation 

- Our p-values from our ANOVA test showed that only half of our data was significant.

- The pattern of these results was that sugar was the only additive that had any effect on our plants

- Our results showed that the different levels of drought stress had almost no connection to the growth or wellness 

of the plants compared to how big of an impact changing the soil had. 

- This could be due to multiple factors, like our levels of stress not being large enough to make an 

impact, or that we made a planting error, etc. 

- Retesting our question the same way, with more significant impacts may lead us to better, more useful data. 

- Our prediction our still arguably true, other effects were present, and the composition of the soil had little effect 

on the plant’s reaction abilities. 



Implications and Ideas for Future Research

Real World Implication: 

- Further research in this topic can be revolutionary in the agricultural field

- With drought being a common issue in agriculture, as well as large, a simple solution may be the most efficient 

solution

- Route-way to environmentally efficient solution

Future Research:

- Future experiments should focus on drought stress more, in order to gain significant data

- Having different versions of our current experiment may lead to more efficient ways to gain data. 
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