Experiment 1

Aim — To measure microclimatic variables viz. temperature, humidity and light conditions in a
microhabitat.

Theory — Microclimatic variables refer to the specific environmental conditions that exist within
a small-scale area or habitat, which can differ from the broader surrounding climate due to
factors like topography, vegetation, and human influence. These variables are essential for
understanding the local conditions that influence the growth, survival, and behavior of
organisms within that habitat. Some key microclimatic variables include:

1. Temperature: The average and fluctuating temperature within a small area, which can be
influenced by factors like sunlight exposure, shade, and ground cover.

2. Humidity: The amount of moisture present in the air or soil, affected by factors such as
evaporation, vegetation, and proximity to water sources.

3. Light Intensity: The amount of light reaching the habitat, influenced by factors like
canopy cover, time of day, and season.

4. Wind Speed and Direction: The movement of air within the microhabitat, affected by
surrounding landscape features like hills, buildings, or vegetation.

A microhabitat, on the other hand, refers to a small, specialized habitat within a larger ecosystem
that has distinct environmental conditions and supports specific flora and fauna. Microhabitats
can vary significantly even within a relatively homogeneous landscape due to factors such as soil
type, moisture levels, sunlight exposure, and physical features. Examples of microhabitats
include:

1. Underneath Rocks or Logs: These areas can have unique moisture and temperature
conditions, supporting specialized plant and animal species.

2. Tree Canopies: The upper layers of trees provide a distinct microhabitat with higher light
levels and different temperature and humidity conditions compared to the forest floor.

3. Puddle or Small Water Body: These areas can support unique aquatic microhabitats with
specific water chemistry and biodiversity.

4. Tree Bark: The surface of tree bark can host microorganisms and insects adapted to this
unique environment.

5. Leaf Litter: The layer of decomposing leaves on the forest floor creates a microhabitat
rich in nutrients and moisture, supporting a variety of organisms.

Understanding microclimatic variables within different microhabitats is crucial for studying
ecological relationships, biodiversity patterns, and adaptation strategies of organisms to
localized environmental conditions. By measuring and analyzing these variables, researchers can
gain insights into the ecological dynamics of small-scale habitats and their role within larger
ecosystems.

Equipment — Temperature Sensor: Use a digital thermometer or a data logger with a
temperature sensor.

Humidity Sensor: Use a digital hygrometer or a data logger with a humidity sensor.

Light Meter: Use a light meter to measure light intensity (lux) or use a sensor that can detect
light levels.



Steps —

1. Select the Microhabitat: Choose the specific location within the microhabitat where you
want to measure the microclimatic variables. Consider factors like shade, exposure to
sunlight, proximity to water bodies, etc.

2. Set Up the Sensors:

e Place the temperature sensor in a shaded area (if measuring air temperature) away from
direct sunlight and other heat sources.

e Position the humidity sensor in a location that reflects the typical humidity of the
microhabitat, avoiding wet or overly dry spots.

e Use the light meter to measure ambient light levels. Ensure the sensor is facing upward
to capture light intensity accurately.

3. Recording Data:

e Turn on your sensors or data loggers to start recording measurements.

o Allow sufficient time for the sensors to stabilize and capture representative readings
(usually 15-30 minutes).

4. Monitor and Note Measurements:

e Check and record the temperature, humidity, and light readings at regular intervals (e.g.,
every hour) over a desired timeframe.

e Ensure the sensors are not disturbed during the recording period to obtain accurate data.

5. Data Analysis:

e After collecting sufficient data, analyze the readings to understand the microclimatic
conditions of the microhabitat.

e Look for patterns and variations in temperature, humidity, and light levels over time.

6. Interpretation:

Interpret the data in the context of the microhabitat's ecology and the organisms
inhabiting it.

e Assess how these microclimatic variables influence the growth, behavior, and
distribution of organisms in the microhabitat.

7. Data Presentation:

e Present your findings graphically using charts or graphs to illustrate variations in
temperature, humidity, and light conditions.

e Include observations and insights gained from the data analysis.

Precautions —

Calibrate your sensors before use to ensure accuracy.

Consider the placement of sensors to capture a representative snapshot of the
microclimate.

Repeat measurements at different times of the day or across seasons to capture
variations.

Take precautions to protect your equipment from environmental factors that could affect
readings (e.g., rain, extreme temperatures).



Experiment 2
Aim — To make an ecosystem in a wide mouthed bottle.

Theory — An ecosystem is a community of organisms and their physical environment interacting
together. Environment involves both living organisms and the non-living physical conditions.
These two are inseparable but inter-related. The living and physical components are linked
together through nutrient cycles and energy flows. Creating an ecosystem in a wide-mouthed
bottle, often referred to as a closed terrarium, can be a fascinating and educational project. A
closed terrarium is a self-contained ecosystem where plants, soil, and organisms interact in a
sealed environment.

Materials Needed — Wide-mouthed glass or plastic bottle or jar (with a lid), Gravel or small
pebbles, Activated charcoal (optional), Potting soil or substrate, Small plants suitable for
terrariums (e.g., moss, ferns, small leafy plants), Decorative elements (e.g., small figurines,
decorative stones), Spray bottle with water, Spoon or small gardening tools.

Steps —

1. Choose a Suitable Container:

e Select a clean, clear bottle or jar with a wide mouth that will allow you to arrange plants
and soil easily. Ensure the container has a lid that can be sealed to create a closed
environment.

2. Prepare the Base:

e Start by adding a layer of gravel or small pebbles to the bottom of the bottle. This layer
will help with drainage and prevent waterlogging of the soil.

e Optionally, add a thin layer of activated charcoal on top of the gravel. Activated charcoal
helps in filtering the air and preventing odors within the closed environment.

3. Add Potting Soil:

e Add a layer of potting soil on top of the gravel (and charcoal, if used). The soil layer should
be deep enough to support the plant roots but leave sufficient space for arranging the
plants.

4. Plant Selection and Arrangement:

e Choose small plants suitable for terrariums, such as mosses, ferns, or small leafy plants.
Ensure that the plants have similar light and moisture requirements.

e Arrange the plants carefully in the soil, using a spoon or small gardening tool to position
them. Consider creating a visually appealing composition with different textures and
heights.

5. Decorate (Optional):

e Add decorative elements such as small figurines, decorative stones, or pieces of
driftwood to enhance the aesthetic appeal of your terrarium. Be mindful not to
overcrowd the space, allowing room for plants to grow.

6. Mist with Water:
e Use a spray bottle to lightly mist the plants and soil with water. Avoid overwatering; the
soil should be moist but not soggy.



If there is excessive condensation on the sides of the bottle, leave the lid off for a while
to allow some moisture to evaporate.

Seal the Terrarium:

Once the terrarium is set up and watered, carefully seal the bottle with its lid to create a
closed environment.

Place the terrarium in a location with indirect sunlight or under artificial light suitable for
the plants' requirements.

Care and Maintenance:

Monitor the terrarium regularly for moisture levels and plant growth. If the soil feels dry,
mist lightly with water.

Prune or trim plants as needed to maintain the desired shape and size within the
confined space.

Avoid placing the terrarium in direct sunlight, as it can lead to overheating and excessive
condensation.



Experiment 3
Aim - To construct a food web by observing and collecting organisms from a given area.

Theory — A food web is a conceptual tool that shows the feeding relationships between species
in a community. It's made up of interconnected food chains, which are diagrams that show the
flow of food energy from one feeding group of organisms to another.

Constructing a food web involves observing and identifying organisms in a specific area,
determining their interactions based on feeding relationships, and then organizing this
information into a diagram that shows the flow of energy through the ecosystem.

Steps —
1. Choose Your Study Area

e Select a suitable location such as a garden, park, forest, pond, or any natural habitat
where you can find a variety of organisms. Make sure you have permission to collect and
observe organisms in the chosen area.

2. Observe and ldentify Organisms

e Collect Organisms: Use appropriate tools like nets, jars, or containers to collect different
organisms such as insects, plants, small animals, and microorganisms from your study
area.

e Record Observations: Take notes on the appearance, behavior, and habitat of each
organism. Use field guides or online resources to help identify species if needed.

3. ldentify Feeding Relationships

e C(lassify Organisms: Categorize the collected organisms into different trophic levels based
on their feeding habits:
i.  Producers (Autotrophs): Organisms that produce their own food through
photosynthesis (e.g., plants, algae).
ii. Consumers (Heterotrophs): Organisms that obtain energy by consuming other

organisms.
a. Primary Consumers (Herbivores): Eat producers (e.g., insects feeding on
plants).

b. Secondary Consumers (Carnivores): Eat primary consumers (e.g., birds
feeding on insects).

c. Tertiary Consumers (Top Predators): Eat secondary consumers (e.g., owls

feeding on small mammals).
iii. Decomposers: Organisms that break down dead organic matter (e.g., bacteria,

fungi).
e |dentify Relationships: Observe and document feeding interactions between organisms.
Determine who eats whom based on direct observations or ecological knowledge.

4. Create the Food Web Diagram

e QOrganize Trophic Levels: Arrange organisms into trophic levels, starting with producers
at the base and moving up to higher-level consumers.



Draw Arrows: Use arrows to indicate the flow of energy and nutrients between
organisms. Arrows point from the organism being consumed to the consumer.

Label Connections: Label each arrow with the name of the consumer and the organism
it consumes.

Include Decomposers: Don't forget to include decomposers in your food web to show
their role in recycling nutrients.

5. Analyze and Interpret the Food Web

Identify Keystone Species: Identify key species that have a significant impact on the
ecosystem due to their position in the food web.

Discuss Energy Flow: Analyze how energy flows through the ecosystem from producers
to consumers and eventually to decomposers.

Consider Trophic Levels: Explore the concept of trophic levels and how energy is
transferred and lost between levels (trophic pyramid).

Discuss Stability: Consider how the food web's structure influences the stability and
resilience of the ecosystem.

6. Reflect and Share Findings

Reflect on your findings and observations. Discuss the interconnectedness of organisms
within the ecosystem and how disturbances or changes can affect the entire food web.
Share your food web diagram and insights with others to raise awareness about the
complexity of natural systems.



Experiment 4

Aim —To prepare and present an essay based on the evaluation of 4-7 publications on a relevant
topic of your choice.

Steps — Preparing and presenting an essay based on the evaluation of 4-7 publications involves
a systematic approach to research, analysis, and synthesis of information. Follow these steps to
effectively craft your essay:

1. Select Relevant Publications

e Define Your Topic: Identify a specific subject or research question that you want to
explore through your essay.

e Search for Publications: Use academic databases (e.g., PubMed, Google Scholar, JSTOR)
to find scholarly articles, books, or research papers related to your topic.

e Select 4-7 Publications: Choose a mix of primary research articles, review papers, and
authoritative sources that provide different perspectives or aspects of your topic.

2. Read and Analyze Each Publication

e Read Carefully: Thoroughly read each publication, paying attention to the main
arguments, methods, results, and conclusions.

o Take Notes: Summarize key points, findings, and any important quotes or data that
support or challenge the authors' claims.

e Evaluate Credibility: Assess the credibility and reliability of each publication based on
factors like author credentials, publication venue, peer-review status, and relevance to
your topic.

3. Identify Common Themes or Debates

e |dentify Patterns: Look for common themes, trends, or debates emerging from the
publications.

e Note Differences: Highlight contrasting viewpoints or areas of disagreement among the
authors.

4. Develop a Thesis Statement

e Formulate a Thesis: Based on your analysis, develop a clear thesis statement that
summarizes your evaluation of the publications and their contribution to the topic.

5. Structure Your Essay

e Introduction:
i.  Provide an overview of the topic and its significance.
ii.  Introduce the publications you will be evaluating and state your thesis.
e Literature Review:
i.  Summarize each publication briefly, highlighting key findings, methodologies, and
arguments.
ii. Compare and contrast different viewpoints or approaches presented in the
publications.
e (Critical Analysis:
i.  Evaluate the strengths and weaknesses of each publication.
ii.  Discuss the impact of the research on the field and its implications.



e Synthesis:
i.  Synthesize the information from the evaluated publications to draw conclusions.
ii. Identify gaps in the existing literature and suggest areas for further research.
e Conclusion:
i.  Summarize your main findings and restate your thesis.
ii.  Reflect on the significance of the publications in advancing knowledge in the field.

6. Write and Edit Your Essay

e Draft Your Essay: Write your essay following the outlined structure, incorporating
evidence and analysis from the evaluated publications.

e Edit and Revise: Review your essay for clarity, coherence, and organization. Ensure that
your arguments are well-supported by evidence from the publications.

7. Prepare Your Presentation

e Create Visual Aids: Develop PowerPoint slides or other visual aids to accompany your
presentation.

e Qutline Your Talk: Plan your presentation, focusing on key points and findings from your
essay.

e Practice Delivery: Rehearse your presentation to ensure clarity and confidence in
conveying your ideas.

8. Present Your Essay

e Deliver Your Presentation: Present your findings, discussing the evaluated publications
and their implications for the topic.

e Engage with Your Audience: Encourage questions and discussions to deepen
understanding and address any queries.

By following these steps, you will be able to prepare a well-researched and thoughtful essay
based on the evaluation of multiple publications and deliver an engaging presentation on your
findings. Remember to maintain a critical and analytical approach throughout the process,
highlighting the strengths and limitations of the existing research on your chosen topic.



Experiment 5

Aim — To study the impact of herbivores on plant species (planted in pots under specific
conditions).

Steps — Studying the impact of herbivores on plant species, particularly when planted in
controlled conditions such as pots, involves careful experimental design and data collection.
Below are step-by-step guidelines on how to conduct this study effectively:

1. Define Your Research Question

e C(learly articulate your research question related to the impact of herbivores on plant
species. For example:
o How does herbivory affect the growth and survival of specific plant species?
o What are the mechanisms by which herbivores influence plant physiology and
defense responses?

2. Choose Plant Species and Herbivores

e Select appropriate plant species and herbivores for your study. Consider factors such as:
o Plant species' susceptibility to herbivory
o Types of herbivores (e.g., insects, mammals) relevant to your study

3. Set Up Experimental Conditions

e Choose Potting Conditions: Use uniform potting mix and pot sizes to ensure consistency
across experimental units.

e Controlled Environment: Conduct the experiment in a controlled environment such as a
greenhouse or growth chamber to minimize external influences.

e Herbivore Management: Determine how herbivores will be introduced and managed
(e.g., controlled release, regular introduction).

4. Design the Experiment

e Treatment Groups: Establish treatment groups based on the presence or absence of
herbivores. Consider having control groups without herbivores for comparison.

e Randomization: Randomly assign plants to different treatment groups to reduce bias.

e Replication: Ensure sufficient replication within each treatment group to enhance
statistical validity.

5. Data Collection

e Measure Plant Traits: Record plant growth parameters such as height, leaf area, biomass,
and reproductive output.

e Assess Herbivory Damage: Monitor and quantify herbivory damage on plants (e.g., leaf
damage, presence of herbivore feeding signs).

e Sample Collection: Collect plant tissues for biochemical or molecular analyses related to
herbivore-induced responses (e.g., phytochemical analyses, gene expression studies).

6. Analyze Data

e Statistical Analysis: Use appropriate statistical methods (e.g., ANOVA, t-tests) to analyze
differences between treatment groups.

e Interpret Results: Interpret the data to assess the impact of herbivores on plant growth,
physiology, and defense responses.



7. Draw Conclusions

e Based on your data analysis, draw conclusions regarding the effects of herbivores on the
studied plant species under controlled conditions. Consider implications for plant-
herbivore interactions and ecological dynamics.

8. Communicate Findings

e Research Report: Prepare a detailed research report summarizing your study design,
methods, results, and conclusions.

e Presentation: Share your findings through presentations at conferences or seminars, and
consider publishing your work in scientific journals.

Additional Tips:

e Ethical Considerations: Ensure humane treatment of herbivores and adherence to
institutional guidelines for animal research.

e Long-Term Studies: Consider conducting longer-term studies to capture cumulative
effects of herbivory on plant growth and survival.

e Literature Review: Stay updated with relevant literature on plant-herbivore interactions
to contextualize your findings within existing knowledge.

By following these steps, you can effectively study the impact of herbivores on plant species
grown in pots under controlled conditions, contributing valuable insights to our understanding
of ecological interactions in natural and managed ecosystems.



Experiment 6
Aim - To study insect diversity in a habitat.

Theory — Insects are six-legged arthropods with exoskeletons. They are found in almost every
ecosystem worldwide. Some are carnivores, others herbivores, omnivores, parasites, or
parasitoids. Insects occupy many niches and microhabitats. They are not always obvious, but
every habitat has insects of some sort. Insects inhabit almost all areas of the Earth. Which types
and species occupy an area will vary depending on the biotic and abiotic characteristics of the
habitat. Also, the number and types of insects found in a habitat change over time. Potential
factors causing these changes are birth, death, immigration, and emigration. These factors in
turn are influenced by what is available in the habitat for the insects to be able to live and
reproduce.

Steps — Studying insect diversity in a habitat involves comprehensive sampling, identification,
and analysis to assess the richness and composition of insect species present. Here's a detailed
guide on how to conduct such a study:

1. Define a Habitat

e Habitat Selection: Choose a specific habitat to study, such as a forest, grassland, wetland,
urban garden, or agricultural field. Consider the habitat's characteristics and potential
insect inhabitants.

2. Plan Sampling Strategy

e Sampling Methods:
i.  Visual Surveys: Conduct visual inspections of vegetation, soil, and other
substrates to identify insects.
ii.  Trapping: Use various trapping methods (e.g., pitfall traps, Malaise traps, light
traps) to capture insects from different microhabitats.
iii. Beating or Sweep Netting: Use nets to sweep through vegetation or beat
branches to dislodge insects for collection.
iv.  Berlese Funnel: Collect insects from leaf litter or soil using a Berlese funnel to
extract specimens that move away from heat and light.
e Sampling Intensity: Determine the frequency and duration of sampling sessions based
on study objectives and habitat complexity.

3. Conduct Field Surveys

e Fieldwork Protocol:
i.  Systematically sample different microhabitats within the study area.
ii.  Record environmental parameters (e.g., temperature, humidity, vegetation type)
associated with each sampling location.
e Collect Specimens:
i.  Carefully collect insect specimens using appropriate techniques and tools to
minimize damage.
ii. Label specimens with collection information (date, location, habitat type) for
accurate data management.



4. Sample Processing and Identification

Sorting and Preservation: Sort collected specimens by taxonomic groups (e.g., orders,
families) and preserve them using suitable methods (e.g., pinning, ethanol storage) for
later identification.

Taxonomic Identification: Use identification guides, keys, and expertise from
entomologists to identify insect specimens to the species level.

Collaborate with taxonomic specialists or museums if needed for accurate species
identification.

5. Data Analysis

Species Richness and Diversity Metrics: Calculate species richness (total number of
species) and diversity indices (e.g., Shannon diversity index, Simpson's diversity index) to
guantify insect diversity.



