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Planning Investigations
Describes the planning process

• Soil Collection: 

Collect soil samples from the specific areas where Tropical Pitcher Plants (Nepenthes) and 

Sundews (Drosera) are growing. Structural Examination: Examine the soil structure using a Cu 

Smart Lens in conjunction with a Soil Color/Structure Chart. Data Recording: Record and 

document the observed characteristics of  the soil structure.

• Soil Moisture Analysis

Measurement: Insert the multi-purpose soil meter into the ground at the locations where 

Sundews (Drosera) and Tropical Pitcher Plants (Nepenthes) are growing. Data Collection: 

Read the moisture level displayed on the meter and record the results. Replication for 

Accuracy: Repeat the measurement three times per site (3 replicates) to ensure accuracy. Data 

Averaging: Calculate the average value of  the soil moisture for each study area and record the 

final results.

• Soil pH Analysis (Acidity-Alkalinity)

Setting the Equipment: Set the multi-purpose meter to the pH measurement mode. 

Measurement: Insert the probe into the soil in the areas where Sundews (Drosera) and 

Tropical Pitcher Plants (Nepenthes) are growing. Data Collection: Read the displayed pH value 

and record the result. Replication for Accuracy: Repeat this process three times at each 

location to ensure consistency. Data Averaging: Calculate the average pH value for each plant 

habitat and document the final findings.

• Light Intensity Measurement

Setting the Equipment: Set the multi-purpose meter to the "Light" measurement mode. 

Measurement: Place the sensor at ground level in the areas where Sundews (Drosera) and 

Tropical Pitcher Plants (Nepenthes) are growing. Data Collection: Read the light intensity value 

displayed on the meter and record the result. Replication for Accuracy: Repeat the 

measurement three times at each location to ensure the reliability of  the data. Data Averaging: 

Calculate the average light intensity for each site and record the final data for comparison.
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Analyzing Data
The collected data regarding soil structure, moisture levels, pH values, and 

light intensity were analyzed using Mean (x bar)  and Standard Deviation 

(S.D.).

Results

GLOBE Badges
Be a Collaborator

This project is driven by a collaborative research team with clearly defined roles, aimed at elevating the standards of  

studying the relationship between insectivorous plants and soil conditions.Within the core team, Kankanit and Natsupa

serve as Field Research Leads, responsible for collecting primary data on soil structure and moisture levels. Meanwhile, 

Sirada acts as the Data Analyst, focusing on interpreting pH values and light intensity. This seamless coordination 

ensures that the integration of  technical data is both precise and scientifically sound.By working together, the team 

bridges the gap between field observation and chemical analysis, providing a comprehensive understanding of  how 

specific environmental factors dictate the growth of  Sundews and Pitcher Plants.

Be a Data Scientist

Data-Driven Analysis: Statistical Significance and Ecological ForecastingFrom a Data Science perspective, this report 

transcends mere field observations by integrating current primary datasets with global botanical databases. This in-depth 

analysis establishes a comprehensive understanding of  the survival mechanisms of  Sundews and Pitcher Plants. Our 

findings reveal a correlation between alkaline pH levels (basic) and high light intensity within the study area, which aligns

with global distribution patterns of  certain Sundew species. Statistically, the granular soil structure serves as a geological 

indicator of  historical nutrient leaching, a primary driver that forced these plants to evolutionarily adapt by deriving 

nutrients from insects rather than soil.However, the research team acknowledges certain Data Limitations, particularly 

Seasonal Variation. Since moisture and light intensity data were collected within a restricted timeframe, they may not fully 

represent the environmental fluctuations occurring throughout the entire year.Regarding Future Inference, our data 

models suggest that if  climate change leads to reduced light intensity, or if  land-use changes cause a rise in soil pH, 

Sundew populations face a significantly higher risk of  localized extinction compared to Pitcher Plants. This vulnerability 

is due to their specialized physiological reliance on "extreme" environmental conditions. These data-driven conclusions 

do not merely answer ecological questions but serve as a critical tool for systematic wetland conservation planning in the 

future..

Be a STEM Storyteller

The Silent Competition: Warriors of  the Barren Soil"Amidst the granular soil—well-drained yet devoid of  minerals—

stands a confrontation between two botanical masters with entirely different hunting strategies.While the Sundew adopts 

a 'stillness to conquer motion' approach, concealing itself  in sun-drenched patches and highly acidic soil to ensnare prey 

with its glistening, sticky mucilage, the Pitcher Plant opts for a 'sophisticated pitfall trap' strategy. It has evolved its leaves 

into peculiar, jug-like vessels, adorned with vibrant colors and alluring scents to deceive insects into stumbling into a 

lethal pool of  digestive enzymes.The Pitcher Plant typically selects habitats with lower acidity and softer light compared 

to the Sundew. This reflects 'Niche Partitioning,' a natural spatial arrangement that prevents direct competition for 

resources. We have shared this story through the concept of  'The Silent Competition' to demonstrate that in a resource-

scarce ecosystem, each plant possesses a 'statistical intelligence.' They choose homes that best complement their 

biological weaponry, transforming lifeless soil into a strategic command center rich in insect protein."

Abstract

Research Question

Introduction

Discussion

Conclusions
Drawing Conclusions & Next Steps

• The study found that the soil structure in the habitats of  both 

Sundews (Drosera) and Tropical Pitcher Plants (Nepenthes) is 

characterized by a granular structure. Regarding environmental 

factors, the areas inhabited by Sundews exhibited higher levels of  

soil moisture and light intensity compared to those of  Tropical 

Pitcher Plants. Conversely, the soil pH values in the Sundew 

habitats were lower than those found in the habitats of  Tropical 

Pitcher Plants, indicating a more acidic environment.

Interpreting Data
Adaptive Survival: The Relationship Between Carnivorous Plants and Soil The 

survival of  the Sundew (Drosera) and the Pitcher Plant (Nepenthes) is a 

fascinating study of  evolutionary adaptation. While both species share a common 

granular soil structure, their specific environmental requirements—particularly 

acidity, light, and moisture—reveal how they navigate the challenges of  nutrient-

poor habitats.The primary bond between these plants and their soil is one of  

resource compensation. In areas where the soil is granular, it often lacks the 

capacity to hold vital minerals like nitrogen and phosphorus. Consequently, both 

plants have evolved into "insectivores," shifting their nutrient intake from the 

ground to organic prey. This allows them to flourish in "waste lands" where 

traditional plants would perish.The study highlights a distinct ecological divide 

between the two. The Sundew thrives in more extreme conditions, inhabiting soil 

with a lower pH (higher acidity) compared to the Pitcher Plant. High acidity 

typically stunts plant growth by making soil nutrients chemically unavailable. 

However, the Sundew turns this into a competitive advantage; it thrives where 

others cannot. To fuel its survival in such harsh, acidic, and highly leached (moist) 

soil, the Sundew utilizes higher light intensity to produce the energy-expensive 

"dew" used to trap insects.In contrast, the Pitcher Plant occupies a slightly more 

moderate niche. By growing in areas with lower acidity and less intense light, it 

suggests a reliance on a slightly more stable soil chemistry.In conclusion, the 

relationship between these plants and the soil is defined by the soil's limitations. 

The Sundew and Pitcher Plant are not merely growing in the soil; they are actively 

compensating for its chemical deficiencies. The Sundew, specifically, demonstrates 

a higher degree of  specialization, using abundant light and moisture to overcome 

the severe nutrient scarcity caused by high soil acidity.

This environmental science research, titled "A Comparative Study of  Soil Quality in 

Habitats of  Drosera (Sundew) and Nepenthes (Tropical Pitcher Plants)," aimed to: 1) 

compare soil structure, 2) compare soil moisture levels, 3) compare soil pH values 

(acidity-alkalinity), and 4) compare light intensity in areas where these carnivorous 

plants grow.

The methodology involved analyzing soil structure, moisture, pH, and light 

intensity at the designated sites. The study found that the soil structure in both habitats 

consisted of  granular aggregates. Furthermore, the results indicated that the habitats of  

Drosera exhibited higher soil moisture and light intensity compared to those of  

Nepenthes. However, the soil pH in the Drosera habitats was lower than that found in 

the Nepenthes habitats.

Asking Questions
1. How does the soil structure differ between the habitats of  Sundews 

(Drosera) and Tropical Pitcher Plants (Nepenthes)?

2. How does the soil moisture in Sundew growth areas compare to that 

of  Tropical Pitcher Plants?

3. How do the soil pH values (acidity-alkalinity) compare between the 

growth areas of  Sundews and Tropical Pitcher Plants?

4. How does the light intensity in areas where Sundews grow compare 

to the areas where Tropical Pitcher Plants grow?

Content Knowledge

• Soil Properties and Their Importance to Plant Growth

Soil is a vital natural resource essential for the lives of  humans, animals, and 

plants, particularly in agriculture. It serves as a physical support system for plant 

roots and acts as a primary source of  water, essential nutrients, and air necessary 

for growth. Several soil properties significantly influence cultivation, including soil 

structure, texture, color, pH levels (acidity-alkalinity), and nutrient content. Each 

of  these properties plays a crucial role in determining soil fertility and agricultural 

productivity.

As all soil properties are interconnected and directly impact plant development, 

understanding these characteristics is essential for effective soil management. This 

knowledge not only helps in increasing agricultural yields but also ensures the 

long-term sustainability of  soil resources.

Carnivorous plants, which do not strictly distinguish their prey, have evolved 

unique mechanisms to survive in nutrient-poor environments. For instance, 

Tropical Pitcher Plants (Nepenthes) are distinctive for their leaves, which have 

developed into pitcher-shaped traps used to capture and digest insects for 

supplementary nutrients. Similarly, Sundews (Drosera) are known for their unique 

beauty; their upper leaf  surfaces are covered with glandular trichomes that secrete 

glistening, mucilaginous droplets resembling morning dew—hence the name 

"Sundew." These sticky droplets serve to attract and trap small insects.

Due to the rarity of  these two plant species in their natural habitats, our 

research group is interested in conducting a comparative study of  soil quality in 

the specific areas where Drosera and Nepenthes thrive, in order to better 

understand their unique ecological requirements.
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