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The BIO 110 General Biology Laboratory course serves as the foundational pillar for undergraduate biological 

sciences, particularly within prestigious institutions such as the Pennsylvania State University (PSU) and West 

Chester University. This course is meticulously designed to bridge the gap between theoretical biological concepts 

and empirical evidence gathered through rigorous experimentation. The laboratory environment demands a high 

level of technical proficiency, ranging from the mastery of optical instrumentation to the execution of complex 

biochemical assays. This guide provides an in-depth analysis of the core competencies required to excel in the BIO 

110 lab, focusing on microscopy, photosynthesis, genetic analysis of Sordaria, and the structural requirements of

technical lab reports.

1. Technical Framework of Optical Microscopy

In the BIO 110 lab, the compound light microscope is the primary tool for visualizing cellular structures. Students 

frequently utilize instrumentation from leading manufacturers such as Leica and Nikon. Understanding the

mechanical and optical components of these devices is critical for accurate data collection.

1.1. Resolving Power and Magnification

The utility of a microscope is defined by its resolving power (the ability to distinguish two close objects as 

separate entities) rather than just magnification. The total magnification is calculated by the product of the ocular 

lens (typically 10x) and the objective lens (4x, 10x, 40x, or 100x). In BIO 110, the size range of objects appropriate 

for viewing with these scopes generally ranges from 0.2 micrometers (&mu;m) to several millimeters (mm).

1.2. Operational Protocols for Leica and Nikon Systems

To ensure image clarity and prevent hardware damage, the following technical protocol must be observed:

Parfocality: Most modern lab microscopes are parfocal, meaning once the specimen is in focus under a lower 

power objective, it should remain relatively in focus when switching to a higher power.Köhler Illumination: Aligning 

the light path to provide even illumination and reduce glare, which is essential for high-resolution photography and 

observation.Numerical Aperture (NA):This dimensionless number characterizes the range of angles over which

the system can accept or emit light. A higher NA allows for better resolution.



Feature Leica Lab Series Nikon Eclipse Series Application in BIO 110

Optical System Infinity Corrected CFI60 Infinity Specimen Clarity

Standard Objectives 4x, 10x, 40x, 100x 4x, 10x, 40x, 100x Cellular to Tissue Level

Focusing Coaxial Fine/Coarse Coaxial Fine/Coarse Manual Depth Control

Light Source LED / Halogen LED Eco-Illumination Contrast Enhancement

2. Biochemical Analysis: Photosynthesis and Metabolic Pathways

The study of photosynthesis in BIOL 110 centers on the transformation of light energy into chemical energy. The 

laboratory exercises focus on both the light-dependent reactions and the Calvin Cycle(light-independent

reactions). Understanding the stoichiometric requirements and the environmental factors affecting these reactions

is a core component of the final lab practical.

2.1. The Chemical Reaction and Stoichiometry

The generalized balanced equation for photosynthesis is: 6CO<sub>2</sub> + 6H<sub>2</sub>O + Light 

Energy &rarr; C<sub>6</sub>H<sub>12</sub>O<sub>6</sub> + 6O<sub>2</sub>. In the lab, students

analyze how variables such as light intensity, wavelength (color), and CO2 concentration influence the rate of

oxygen production or carbon fixation.

2.2. Pigment Chromatography

Techniques like paper chromatography are used to separate photosynthetic pigments (Chlorophyll a, Chlorophyll 

b, Carotenoids, and Xanthophylls). The Retention Factor (Rf) is calculated using the formula: Rf = (Distance 

traveled by pigment) / (Distance traveled by solvent front). This value is a constant for a specific pigment in a

given solvent system, allowing for precise identification of the molecular components of the chloroplast.

3. Genetics and Mycology: Sordaria fimicola and Recombination

A significant portion of the BIO 110 curriculum involves investigating the life cycle of the ascomycete fungus 

Sordaria fimicola. This organism is an ideal model for studying meiosis and genetic recombination(crossing

over).

3.1. Meiotic Analysis and Asci Arrangement

When two different strains of Sordaria (e.g., wild type tan and mutant gray) are crossed, the resulting asci (spore 

sacs) display specific patterns. These patterns indicate whether crossing over occurred during Prophase I of 

meiosis.Non-recombinant (4:4): Indicates no crossing over between the gene locus and the centromere.

Recombinant (2:2:2:2 or 2:4:2): Indicates that crossing over has occurred.

3.2. Environmental Impact on Genetic Integrity

Technical studies in BIO 110 often investigate the effects of ionizing radiation (X-rays) on Sordaria. Radiation can 

induce mutations or alter recombination frequencies. Experimental data suggests that while x-rays are a known 

mutagen, other factors such as UV exposure, temperature fluctuations, and chemical mutagens should be 

controlled to isolate the effect of radiation on ascospore viability and phenotype distribution.



4. Scientific Communication: The Technical Lab Report

The ability to communicate findings through a formal Lab Report is a critical skill assessed in BIO 110. A high-

scoring report must adhere to the IMRaD(Introduction, Methods, Results, and Discussion) structure, maintaining

an objective and professional tone.

4.1. Structural Requirements

1.  Title: Concise and descriptive of the independent and dependent variables.

2.  Objective: A clear statement of the hypothesis and the purpose of the experiment.

3.  Methods: A detailed, reproducible account of the procedure, written in the past tense and passive voice.

4.  Results: Presentation of data through tables and figures, accompanied by a narrative summary without 

interpretation.

5.  Discussion: Interpreting the results, comparing them to the initial hypothesis, and identifying potential 

sources of systematic or random error.

4.2. Statistical Significance in Laboratory Data

Students are often required to perform basic statistical tests, such as the Chi-Square (&chi;&sup2;) test, to 

determine if the observed data (e.g., spore counts in Sordaria) significantly deviates from the expected Mendelian 

ratios. The formula used is: &chi;&sup2; = &sum; [(O - E)&sup2; / E], where O is the observed value and E is the

expected value. A p-value of &lt; 0.05 typically indicates that the null hypothesis (that there is no difference) can be

rejected.

5. Laboratory Practical Examination Preparation

The Lab Practicalis a high-stakes assessment where students must demonstrate hands-on proficiency and

theoretical knowledge under timed conditions. Preparation involves more than just memorization; it requires the

application of concepts to novel specimens.

5.1. Utilization of Study Resources

Digital tools such as Quizlet flashcards are highly effective for memorizing terminology (e.g., defining 'hypotonic' 

vs 'hypertonic' or identifying 'prophase' vs 'metaphase'). However, physical review of lab slides and the BIO 110 

Lab Manual is essential for success in the identification portions of the exam.

5.2. Practical Checklist for Students

•  Identify cell types (prokaryotic vs. eukaryotic) and organelles under varying magnifications.

•  Describe the stages of mitosis and meiosis using physical models.

•  Calculate unknown concentration values using a standard curve and spectrophotometry data.

•  Interpret Sordaria cross-over frequencies to estimate map units (distance from centromere).



Study Category Primary Resource Focus Area

Anatomy/Morphology Lab Manual / Slides Visual Identification

Biochemistry Lecture Notes Reaction Pathways

Genetics Problem Sets Statistical Analysis

Instrumentation Hands-on Practice Microscope Calibration

6. Troubleshooting and Error Analysis in Biological Experiments

Technical writing in biology necessitates an understanding of why experiments fail. In BIO 110, common failure 

modes include contamination, calibration errors, and biological variability.

6.1. Contamination Control

In microbiology and genetics labs, the introduction of foreign DNA or microbes can invalidate results. Aseptic 

techniques, such as flaming loops and minimizing exposure of agar plates to the air, are strictly enforced. When 

analyzing Sordaria, contamination by other fungal species can obscure the observation of perithecia.

6.2. Instrumentation Calibration

Inaccurate spectrophotometer readings often stem from a failure to properly "blank" the machine. The blank must 

contain all components of the solution except the substance being measured to account for background 

absorbance. Failure to do so results in a positive bias in data collection.

7. Broader Implications of the BIO 110 Curriculum

The technical skills acquired in BIO 110 extend far beyond the undergraduate classroom. The rigorous approach to 

data integrity, reproducibility, and instrumentation forms the basis of professional laboratory work in 

biotechnology, medicine, and environmental science. By mastering the use of Nikon and Leica microscopes, 

understanding the nuances of photosynthetic efficiency, and quantifying genetic recombination in Sordaria,

students develop the analytical mindset required to tackle complex biological challenges. The transition from a

student to a researcher begins with the precision of a well-executed BIO 110 lab report and the disciplined

preparation for the final lab practical. This foundational course ensures that the next generation of scientists is

equipped with the empirical tools necessary to advance our understanding of the living world.
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