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Abstract

During the whole course of our experiment, our main goal was to test how soil

composition affects a plant’s ability to grow and thrive under different levels of drought stress.

To test this, we decided to come up with an experiment that encapsulated all of the elements we

needed to test our question, while staying as simple as possible. We chose to take this approach

due to the fact that we are beginners to this type of research. Our experiment consisted of two

rounds, in which we made slight changes. The first round we had four trials, with four treatments

for each. We decided to grow pea tendrils to gain our data. The four trials consisted of changing

the soil composition with nitrogen pellet fertilizer, dried american honey bees, sugar, and a

control with nothing to change the original composition. We also ran this experiment multiple

times the first round at the same time with different water levels, in order to test how this change

in composition affects the plant’s ability to grow under different conditions (drought stress). The

second round of experiments consisted of the same thing, except this time we had seven trials.

The results of these experiments were surprising to us the more we studied them. During the first

round all of our plants grew different length, making us think we got significant data we could

use to answer our question, and during our second round only two of our treatments grew giving

us completely different data, but as it turns out our ANOVA test showed that our first round’s

p-values showed that only half were significant, with scores of 0.7976375, 0.8999947, and

0.8999947 again. Our significant values were everything else, which was everything that had to

do with the sugar (0.0053133, 0.0012151, and 0.0024945). Our second round was completely

different, with all of our data being insignificant, meaning their p-values were all over 0.01.

From all of this we realized we were able to get sufficient data that would actually help us to
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solve our question, and that our hypothesis that changing the soil composition would only have a

minimal effect was not supported in the end. We also concluded the best next step is to do more

experimenting with a few significant changes.

Researchable Question

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

stress?

Hypothesis

If nitrogen levels are increased in soil through natural and artificial means then pea tendrils will

grow higher in low water conditions because the soil nutrients will enable the plant more

utilization of water more efficiently due to increased chlorophyll production.

Background Research

Introduction

We know from our school teachings (Frank), as well as one of our sources, plants gain

the majority of their nutritional needs from the soil they grow in. As well as providing nutrients,

the soil also provides temperature modification (Hutchinson, Stack 1). The authors state that the

soil insulates the roots of the plant. When doing our research for this project, the information of

these articles, and other sources, began to help us form a question around our curiosities of how

the drought stress affects different plants, as well as the soil’s impact. This helped us create the

question: How does soil composition affect pea shoots' ability to grow with less water?
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Background Information

Plants growing in wildlife often become subject to drought, or otherwise known as

becoming dehydrated. The effect drought can have on a plant is more complex than the plant just

becoming dry. Multiple held observations have shown that once a plant is under these conditions,

the dehydration of the plant causes the organism’s body temperature to rise (Henckel 1). In one

article, P. A. Henckel writes that the rise in body temperature raises the plant’s drought

resistance, as well as its heat-resistance. Henckel’s writing implies that the effects of a drought

can be beneficial to a plant overtime, whilst using its ability to adapt, but he states that this

theory does not apply to plants like succulents and cacti, for their drought resistance is much

weaker compared to other plants. When reading about the difference of the plant’s ability, we

began to wonder why this statement is true?

To go more in depth, droughts are often seen to affect plants negatively, but how so? In

one article we are given a large amount of information covering the basics of droughts on plants,

and how plants adapt to these conditions (Baghel et al. 1). Droughts are when water supply is

significantly lowered for an extended period of time, leaving plants and organisms to be left

without sufficient water supplies. A drought tolerance is when a plant has “the ability to grow,

flower and display economic yield under suboptimal water supply” (Baghel et al. 1). The plants

react to these droughts depending on their initial resistance or tolerance. It is stated that for a

plant to have drought tolerance, there must be “change at whole-plant, tissue, physiological and

molecular levels” (Baghel et al. 1). Tolerant plants have developed an array of mechanisms “at

the morphological, physiological, biochemical, cellular, and molecular levels.”
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To understand how water deficits affect plants, it is helpful to understand how plants

obtain water from soil. One peer-reviewed article helped us to understand this topic in more

depth. The amount of water absorbed by plants is dependent on the amount of water inside the

“soil reservoir”. Water flow through a plant is seen as a whole (Reichardt, Timm 1). Another

source written by Margaret McCully focuses on root systems, and how they work in depth.

Through this source we see that plants absorb water and nutrients from a part of the system

called the xylem. The xylem transfers substance up the plant, through the roots in the soil

(McCully 1).

Soil composition also determines the growth of a plant. One of our peer-reviewed sources

states how soil holds nutrients necessary for the growth of plants, as well as how soil in itself

plays a large role in plant growth (Hutchinson, Stack 1). Soil has four main functions, including

it becoming a habitat for organisms, and is a plant growth medium. The structure of soil is

influenced by the nutrients in the soil. Soil with “good” structure allows pore space, which is

very beneficial to plants ( Hutchinson, Stack 1).

The same article explains that pore space allows supported “root penetration, water

availability and aeration” (Hutchinson, Stack 1). “Pore space” is a term that describes the created

space in between grains of matter that make up soil, such as clay or sand. After something like

rainfall, these pores create storage for water that can be used by the plant roots to water the

organism. There are many things that can affect soil composition, such as other organisms in soil.

It was seen before that soil is a common habitat for many organisms. These organisms become

organic matter (OM) after they pass, and remain in the soil. OM is seen to improve things such
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as water retention and soil drainage (Hutchinson, Stack 1). The OM acts as nutrients in the soil,

which we know improves plant growth.

This research made us wonder more about how nutrients in soil really does affect plant

growth. Well, we know that plants need the elements carbon, water, and nitrogen for growth

(Frank), but we now know that plants also need nutrients that are provided through soil, either

manually or naturally (Hutchinson, Stack 1). The same article focusing on soil tells us that

nutrients in plants can be put into two groups, macronutrients and micronutrients. We know that

macro means large or big, and micro means small, or very little. Macronutrients include

“nitrogen, phosphorus, potassium, calcium, magnesium and sulfur,” while micronutrients include

“iron, chlorine, zinc, molybdenum, boron, manganese, copper, sodium and cobalt.” (Hutchinson,

Stack 1). All of these nutrients are important and needed for plant growth, just like carbon water

and nitrogen.

When deciding how we wanted to test our curiosities, we chose to use the pea tendrils. As

we learned in one journal entry, it is stated that pea tendrils, as well as other cool-season crops,

are not drought resistant. It is explained that plants often become drought resistant due to

adaptation, as stated as before. We have decided to use pea tendrils for this project because peas

are very good adaptors, and have specific soil conditions that would be fitting to test our

questions (Myers 1) In a publication about pea shoots, the authors write that pea shoots, or pea

tendrils thrive in soils with proper drainage, when peas grow in wet soils, they tend to very

shallow roots, and if the peas are then to undergo drought stress they will not be able to sustain

growth (Daniels et al. 2). This knowledge is helpful to seeing how peas regularly react to this

sort of stress (drought stress), and we can use this knowledge to help us see how the effects of
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the dehydration is going to impact the changes the plant undergoes when also undergoing the

changed soil conditions.

Specific Research Examples

In a journal we read, one article focusing on maize (a cultivar of corn) experiments with

how the crop reacts to drought conditions with added trehalose (Ali, Ashraf 1). This article is a

great source of information for us because it greatly resembles our own. In this experiment,

trehalose is exogenously added to the maize before initial growth (otherwise changing the soil

composition). They then tested through multiple treatments how the added amounts of trehalose

affected the maize’s growth, while also being put under these drought conditions. Through this

experiment, they concluded that the change in water itself had a great effect on the plant. The

water reduction significantly reduced things like the biomass production, and affected

photosynthetic attributes, as well as increasing MDA contents, antioxidant enzyme activity, and

the levels of non-enzymatic compounds (Ali, Ashraf 1). The added change overall positively

affected the plant’s tolerance to the drought stress, and this conclusion shows us that the soil

composition can affect the plant’s ability to gain drought tolerance, but we are still wondering

how this all exactly works, as well as how the two factors tied together can affect the plant’s

growth in general. This specific experiment will help us to guess how our own experiment will

play out, for maize (corn) and peas are both cool-seasoned crops. This means that the two plants

have similar growth conditions.

In another source we read, they held an experiment to see how something like silicon can

affect a plant’s salt and drought tolerance (Gong, Zhu 1). They do this by analyzing past

experiments that have been held that focus on this question. This research to find this answer
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shows that we ourselves can use past experiments to help us discover our answer, which is what

we are doing when using our other sources that hold experiments. When we analyze and observe

these articles we learn more about the topic we want to discover, and only helps us to piece

together what we know, so we can hold our own experiments.

Another experiment/observation held and analyzed in one of our researched articles talks

about the relation between physiological traits and drought tolerance concerning tall fescue. In

their conducted research, they sampled 30 types of tall fescue. They took these samples and

observed them under both normal and intense irrigation conditions (Ebrahimiyan et al. 1). When

they looked for the wanted physiological traits they focused on a list of traits: relative water

content, total chlorophyll, as well as chlorophyll A and chlorophyll B, carotenoids, TChl/Car and

proline content, forage yield, agro-morphological traits as well as election indices. From this

research, they found that when the drought conditions were higher chlorophyll content was

decreased, while when the drought conditions were mild, the content of the chlorophyll was

increased. They also found that when the drought conditions were more intense, chlorophyll B

was increased, and the mild conditions had no effect. They observed that STI was correlated with

RWC positively when drought conditions were mild, and when they were more intense, the STI

was correlated with the chlorophyll content positively (Ebrahimiyan et al. 1). These observations

overall showed us that the effects of water intake for plants can change drastically, and this new

found information makes us more fascinated with what the answer might be to our own

researchable question. Thanks to this article we now know there are so many more possibilities

for our experiment outcomes.
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In another article we researched, the experiment held gave information on soybeans, and

the differences in the ureides, as well as their relation to drought tolerant nitrogen fixation and

manganese nutrition (Purcell et al. 1). This experiment focuses on nitrogen and drought

tolerance, just like ours, when we read and studied this article it gave us more clarity on the

similarities and differences between our experiment and theirs. Using resources to this advantage

was very helpful to us throughout the project’s research. In the article they held three different

experiments to test their theory. In the first growth chamber experiment, the ureides that were

resourced through the roots decreased the N₂ fixation in the plants that were watered well. They

found the soybean with a tolerance of N₂ fixation to lowered water levels had a decreased

amount of ureides inside the shoots of the plant after ureides were externally applied, compared

to the soybeans without the water deficit tolerance (Purcell et al. 1). In a greenhouse experiment

they held, the N₂ fixation in one of the cultivars when under a moderate water deficit was the

same as their other treatments, while in the other cultivar the N₂ fixation was 30% of the control

without Mn+2, and 111% of the control when there was Mn+2 in the soil increased the N₂

fixation in a water deficit, which decreased the ureides in the soybean shoots. In their final field

experiment, one cultivar had consistent lower amounts of shoot ureides than the other cultivar,

and as well as this the first cultivar had greater enzymatic degradation than the other.

Revision of Researchable Questions

During our research we found many studies where people have done experiments on

testing drought tolerance in different plants. Though there have been many tests concerning how

plants can adapt to lesser water surroundings, there haven’t been any articles experimenting with

specifically what we want to find out. While much of the research we found contained
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experiments of changing the balance of the water to see how it affects the way their plant can

grow in drought conditions, we plan to change the balance of soil composition and chemicals in

the soil. An additional article that we researched has various components of their experiment

comprising two maize cultivars, two water-stress levels (irrigation after 2 weeks and irrigation

after 3 weeks during the entire period of growth), and two levels of trehalose and four replicates

of each treatment (Q. Ali, M. Ashraf 1). In their experiment they found that applied trehalose

considerably improved drought tolerance of maize plants by up-regulating photosynthetic and

water relation attributes as well as antioxidant defense mechanism. This will be very helpful to

reference when we are running our experiment so we know ways we can improve, ideas we can

expand on, and new things we can test with our variables.

Using all the knowledge that we have gathered it took us a couple of days to create a

specific question that has not already been answered, surrounding the topic of drought tolerance.

These series of experiments that we have researched will do a good and simple job of  helping us

figure out what we will be testing. We have constructed ideal experiments that we plan to

perform on our pea tendrils, and over the course of this project we have been modifying the

question so we can answer to the best of our ability, and get the most accurate and wanted

results. The researchable question we created was: “How does soil composition affect pea shoots'

ability to grow with less water?” Doing an experiment like this, with simple components is a

very effective way to get the results we are looking for without overcomplicating things. Our use

of pea tendrils will also be new information to be observed, for in our research, we found no

experiments using peas, and structured like ours. While this can become useful information, it

can also be a great learning tool for us personally to learn more about the subject of nutrients in
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soil, and how things outside of a plant can affect what happens inside, and how it can affect

things like photosynthesis. Through this project, and this revised question we have created we

can connect our own personal curiosity to our topics we have learned in class, giving us an

opportunity to understand these important topics to the fullest.
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Materials

Round One-

Experiment 1:

● 6pt planting soil

● 10 cm planter pots (6x)

● (Tap) Water

● Nitrogen Pellet Fertilizer

● 30cm ruler

● 6x Pea Tendril seeds

Experiment 2:

● 6pt planting soil

● 10 cm planter pots (6x)

● (Tap) Water

● 18x dried bees

● 30cm ruler

● 6x Pea Tendril seeds

Experiment 3:

● 6pt planting soil

● 10 cm planter pots (6x)

● (Tap) Water

● Sugar

● 30cm ruler
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● 6x Pea Tendril seeds

Round Two-

Final Experiment:

● 28 Mason Jars

● Planting Soil

● (Tap) Water

● Sugar

● Dried Bees

● Nitrogen Pellet Fertilizer

● 30cm Ruler

● 28 Pea Tendril Seeds
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Operational Definitions

Pisum Sativum - The scientific name for the garden pea. This name is not specific to one certain

type of pea but instead covers the species of peas.

Pea Tendrils - Also known as the pea shoot, is a type of pea that is widely known to be used in

food but is also a fast growing and growth promoting plant.

Soil Composition - the components that soil is made up of. The basic composition of soil that all

plants have is minerals, organic matter, water, and air.

Drought Stress - Abiotic stress that arises from a soil moisture deficit when the availability of

precipitation does not meet evaporative demand.

Nitrogen (N) - nonmetallic element that is a colorless, odorless, tasteless gas that is the most

plentiful element in Earth’s atmosphere and is a constituent of all living matter.

- nitrogen exists in many different forms, including both inorganic and organic forms.
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Procedures

Round One-

Experiment 1:

1. We started by filling all our potters with planters soil, leaving 2cm of room at the

top.

2. We added 1.2 ml of nitrogen pellet fertilizer to 4 of our pots with planter's soil.

3. We then planted 1 Pea Tendril seed into all our pots, at the surface of the soil.

Treatment 1 (control)- 0 nitrogen pellet fertilizer/pot

Treatment 2- 1.2 ml nitrogen pellet fertilizer/pot

Treatment 3- 1.2 ml nitrogen pellet fertilizer/pot

4. We watered each treatment the correct amount weekly, till the peas are fully

grown.

-Treatment 1: 2-3cm of water per week

-Treatment 2: 2-3cm 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.

Experiment 2:

1. We started by filling all our potters with planters soil, leaving 2cm of room at the

top.
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2. We added 3 dried bees to 4 of our pots with planter's soil.

3. We then planted 1 Pea Tendril seed into all our pots, at the surface of the soil.

Treatment 1 (control)- 0 bees/pot

Treatment 2- 3 dried bees/pot

Treatment 3- 3 dried bees/pot

4. We watered each treatment the correct amount weekly, till the peas are fully

grown.

-Treatment 1: 2-3cm of water per week

-Treatment 2: 2-3cm 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.

Experiment 3:

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
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4. We watered each treatment the corresponding amount weekly, till the peas were

fully grown.

-Treatment 1: 2-3cm of water per week

-Treatment 2: 2-3cm 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.

Round Two-

Experiment:

1. We started by filling 28  mason jars with soil, leaving 5 cm of room on the top.

2. We added 4.9 ml of sugar to 7 of our jars.

3. We then mixed the soil and sugar together fully.

4. We added 2.45 ml of nitrogen pellet fertilizer to 7 of our jar

5. We then incorporated the fertilizer with the soil.

6. We added 4 dried bees to 7 of our jars.

7. We then left 7 jars without any additives.

8. We then planted 1 pea tendril seed into all 28 pots, at the surface of the soil.

-Treatment 1 (control): No additives (7 plants)

-Treatment 2: 1 Teaspoon sugar/jar (7 plants)

-Treatment 3: ½ Teaspoon Nitrogen Pellet Fertilizer/jar (7 plants)
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-Treatment 4: 4 dried bees/jar (7 plants)

9. We watered each plant/treatment the corresponding amount each week, till plants

were fully grown.

-Trial 1 (one of each different treatment): 2-3cm of water per week

-Trial 2 (one of each different treatment): 2-3cm of water every other week

-Trial 3 (one of each different treatment): 1-2 cm of water week

-Trial 4 (one of each different treatment): 1-2 cm of water every other

week

-Trial 5 (one of each different treatment): 0.5-1 cm of water every other

week

-Trial 6 (one of each different treatment): 0.5-1 cm of water every other

week

-Trial 7 (one of each different treatment): No Water

10. 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.

11. We finally analyzed our data using ANOVA tests in order to find if our data was

sufficient or not.



19

Results

First Round Raw Data

Soil
Composition

Treatment 1:
(Control)

Treatment 2:
(Nitrogen)

Treatment 3:
(Dried Bees)

Treatment 4:
(Sugar)

Height Over 21
Days (cm) Plant 1 34.1 40.7 36.8 7.5

Plant 2 29.5 33.2 31.2 7.3

Plant 3 24.2 29.3 27.2 4.3

Plant 4 17.6 19.4 18.9 3.3

Second Round Raw Data Table

Soil
Composition

Treatment 1:
(Control)

Treatment 2:
(Nitrogen)

Treatment 3:
(Dried Bees)

Treatment 4:
(Sugar)

Height Over 21
Days (cm) Plant 1 41.7 32.5 0 0

Plant 2 34.2 22.4 0 0

Plant 3 0 0 0 0
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Plant 4 0 0 0 0

Plant 5 0 0 0 0

Plant 6 0 0 0 0

Plant 7 0 0 0 0
,

First Round Summary Table

Treatment Average Height (cm) SD

Control 26.35 7.11

Nitrogen 30.65 8.87

Dried Bees 28.53 7.53

Sugar 5.6 2.12

Second Round Summary Table

Treatment Average Height (cm) SD

Control 10.84 18.64

Nitrogen 7.84 13.71

Dried Bees 0 0

Sugar 0 0
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First Round Graph

Second Round Graph



22

ANOVA Testing

First Round Input Data:

First Round Results:
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First Round Tukey HSD Test:

Second Round Input Data:
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Second Round Results:

Second Round Tukey HSD Test:

Pictures of Plants

First Round:
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Second Round:
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Conclusion

Hypothesis

After analyzing all the data we gathered, using the ANOVA test, we see that our

hypothesis was not supported. The results from our ANOVA test in the first round showed that

none of our treatments were significant, all with p-values over 0.01, except for our treatments

containing sugar, which came out with the p-values 0.0053133, 0.0012151, and 0.0024945. In

fact from studying our first round of experiments more we can see that neither of the rounds

supported our hypothesis. In our hypothesis we figured that changing the soil composition would

positively affect the pea tendril’s ability to grow under drought conditions or stress, benefitting

the plant most, which we showed by watering the different trials less and less. In reality,

changing the soil composition actually affected the plants in a mostly negative way, as we could

see from the little growth we had in our second round of experiments. The ANOVA test shows

many of the data results coming out as insignificant and the p-values were significantly over 0.01

meaning our results are rejected. Now that we know how changing the composition affects the

plants to grow, we would conclude that the soil composition a plant can thrive in is most likely

very subject to the natural environment it grows in which is often replicated by those who grow

plants. We also can now see that the soil composition has almost no effect on the plant’s reaction

to drought stress, simply its reaction to the soil itself.

Data

We then put our data into the ANOVA test. Three out of 6 of our results were

insignificant (Control vs Nitrogen, Control vs Dried Bees, and Nitrogen vs Dried Bees), with

values of 0.7976375, 0.8999947, and again 0.8999947. From this we can tell that half of our data
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results were due to chance, while the other half were actually significant. If we are to look in

more detail, the control compared to both the nitrogen and the bees results were only due to

chance. We also see that the comparison between the bees and the glucose weren’t significant

either. The control and the glucose surprisingly did have an effect that was not due to chance, as

well as the glucose compared to both the nitrogen and bees. For the ANOVA test we can fully

conclude that the glucose had the most significant effect on the plants, which we can also visibly

see. The data from our previous experiment (round one) compared to our second round are

significantly different. In the data and graphs from our first round, we saw that all of our pea

tendrils grew, with the soil composition including sugar growing the least 14.2 cm, while the soil

composition changed with nitrogen pellet fertilizer get the most 77.9 cm, both having the time to

grow over about 20 days. On the other hand of the experiment, there were many similarities

between the plants. For instance, many of our results were insignificant, which is quite a negative

thing for us. We also saw throughout all our data that sugar did indeed have a significant effect

on the plants. When we added sugar to replicate natural glucose into our soil composition we

learned that it slows, or almost stunts the growth of the pea tendrils by roughly half the growth of

the other tendrils with different soil compositions. From our data, we also learned that overall our

other treatments, not including the control, did not have significant effects on the growth of the

plants, as far as we can tell. In our second round, the plants with sugar and dried bees did not

actually sprout at all. The main reason we think this is because of the fact that the stunted peas

had begun to grow mold. There are also other possible reasons, like the possibility of our

watering schedule not being correct, or the condition of the room our plants were growing in not

being correct for the pea tendril’s growth.
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Improvements & Errors

After doing our first treatment on the pea tendrils we found many things that we could

improve to make our experiment more efficient. Our first thing that we want to improve on is the

amount of sugar we add to treatment 3. This is because after adding 14.8 ml of cane sugar to our

plants we notice an extreme lack of growth rather than growth improvement that we thought we

would get from this trial. All of the plants that were planted in the sugar grew two-thirds less

than any of the other plants that were grown in other soil composition. Nevertheless we still plan

to add sugar but a lesser amount than before. We are planning on adding 7.3 ml. We hope that

reducing the amount of sugar will help the plants expand in their growth. The second thing that

we plan to improve on in our experiment is decreasing the amount of water that we add to the

non-controlled plants so we can have a bigger gap in data to see the way drought is affecting

them more clearly. Doing this should help make it more clear in our data the way the pea tendrils

are adapting to their drought conditions with their different soil compositions. We plan to give

the first set of plants their recommended 16.4 ml of water but then give the second pair 8.2 ml,

the third pair 2.0 ml of water, and the four pair no water at all. After doing this the data should be

more spread out and we can have better results seeing which soil composition is more efficient in

growing  pea tendrils undergoing drought stress. The last improvement that we have for

treatment 1 for our experiment is adding more nitrogen to trail 1. This is because seeing our data

results of this treatment you can see that the pea tendrils we planted with nitrogen in the soil

were able to grow the most even in cases where the plants had less water. Either adding or

removing more nitrogen from these plants will tell us how the nitrogen is affecting the plants. So

for our next treatment we will add more, then depending on the data we get from that our 3
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treatment amounts of nitrogen will vary. These are the three things we plan to improve in our

next treatment of our experiment on how the effects of pea tendrils are affected by soil

composition when they are undergoing drought stress. When we start to look at the second round

as well, we spot more errors that we think we could definitely improve. For instance, we should

have started with experience growing pea tendrils in general. We’ve learned that they are quite

sensitive to change, which has been helpful to our data, but at times hard to overcome, like

figuring out how to grow the pea’s without professional supplies. We could have also perfected

the way we watered out plants a little more, for we don’t feel that aspect of the experiments was

fulfilled as much as it could have been. Overall, we learned that to really test a researchable

question and hypothesis you must be exact, and punctual depending on the experiment you

choose to test. In the future we would take this into consideration and improve our experiment by

paying closer attention to every aspect of it.

Reflection

Through these experiments, as well as the whole process of this project, we’ve learned

such a variety of things, from how to conduct experiments in general, to things concerning

agriculture, and how different elements work together in such an intricate way to do what seems

to be the simplest of things. During our first round of plant growth, all of our plants grew, and we

did get different results from each treatment, but as it turned out from studying all our data, and

using an ANOVA test, we found out almost half of our data was insignificant. At this point of

our experiment we weren’t completely sure why this was so, but once we made changes to our

second round of experiments and studied those results, we began to better understand why. This

second round all of our data was insignificant, which was quite a negative to our research, but



31

actually quite a positive to our better understanding how plant growth works in the simplest

forms. To be more specific, our second round of experiments grew mold, as previously

mentioned, this could have been for countless reasons, the change in weather, location, the

change in containment used, but nonetheless, the mold stunted the plant’s growth.  This one

element changed the whole course of our experiment, and to us that is such an interesting thing

to dive more deeply into. To be brief for now, this result gave us the opportunity to learn that

every element of an experiment, as well as the growth of a plant, matters. Once we thought about

it, it was so clear to realize, this is the reason to the such intricate planning and writing of an

experiment, why it is such a crucial part of it all, it’s not just planning, it’s so that we are giving

ourselves the best opportunity to get the research we need, and to give others the ability to dive

deeper into the topic of drought stress, and soil composition with our data, just like we did at the

beginning of our research. With all the information we know now, if we were to move further

with our research we would most likely make a few major adjustments. We would still focus our

research on how soil composition affects a plant’s ability to grow under different levels of

drought stress, but we could go about this in a more effective way, in order to gain more

significant data. We would make a very big change, by choosing a different plant to conduct our

experiments, one more suitable for beginners to growing plants. We might also use a more

suitable pot for the plant we choose, for we still aren’t sure if that affected our plant’s growth.

Finally, what we think to be the most important change, is to conduct our experiment multiple

times/have multiple more rounds, without making any changes to our experiment in between

each. This way, we would be able to focus better on gaining a larger amount of data, without

having to question the reasoning for certain outcomes as often.
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