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Abstract
The overall purpose of this lab was for the researchers to explore the cell cycle
and meiosis in depth. They were able to physically observe the entire cell cycle starting from
interphase and ending with cytokinesis. They also studied whether abiotic and biotic materials
affects the process of the cell cycle. According to the Gale Encyclopedia of Science, “Water,
nutrients, sediment, and other abiotic factors are carried from place to place by geologic forces
and migrating organisms” (Biological Community, 2004). This sentence provided the researchers
with an understanding of abiotic factors. Based on the sentence they were able to figure out that
abiotic factors are the factors within an environment that are nonliving and based on this
inference they were able to figure out that biotic factors are the living factors within an
environment. The researchers also dove into the topic of crossing over during meiosis.
According to Taylor, “Crossing over does, in fact, explain why each person is a unique
individual, different even from those in the immediate family,” meaning that crossing over
enables individuals to be genetically and physically different instead of people looking the same
(Taylor, 2005). Crossing over creates a unique environment for the entire world and creates a
level of variation that would probably not be achieved if crossing over did not occur. Overall, the
researchers were supposed to learn more about the processes that compose genetics because
without the cell cycle and meiosis, there would be no life on Earth.
Keywords: Cell Cycle, Meiosis, Abiotic, Biotic, Genetics, Crossing Over
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PreLab Questions
1)What are you supposed to be learning about by doing the lab?
The researchers are supposed to learn about the cell cycle and meiosis while they
completed the lab. Based on the topics that were discussed the researchers inferenced that they
were supposed to observe the phases of each individual cycle. For example, they had to watch
the cell cycle within the cell of a plant. They also had to determine whether abiotic, nonliving
things, and biotic, living things, had an impact on the overall cycle. It took patience and a lot of
hard work to completely finish the lab and also gain an unforgettable experience from it.

2) What are the objectives for this lab?
The objectives of this lab was for the researchers to observe, inference, analyze, and
record the information that they received from completing the lab. During the lab they were
asked to observe the process of meiosis and also the cell cycle within a plant. Based on the
information they were given, they were then asked to observe if biotic and abiotic factors play a
role in the process of meiosis. Meaning that they had to observe if they would either promote
meiosis or stop it from continuing.

3) What is the overall purpose of the lab?
The overall purpose of the lab is for the researchers to gain a deeper insight on the
process of the cell cycle and meiosis. They were asked to complete various tasks that would help
them understand and appreciate the cycles a little bit more. They realized the amazing things that
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occur within each individual stage in each cycle. They were also able to identify the different
stages after witnessing the plants and other items undergo each cycle.

4) What are some questions you have about the lab?
Some questions that the researchers had about the lab was, “Does abiotic and biotic
factors actually inhibit a cell from going through either mitosis or meiosis?” Another question
that the researchers had was, “How does each individual stage of either mitosis or meiosis
actually look in real life?” The last question that the researchers wanted to answer was, “How do
plants actually use the crossing over process and how does that process look in a real life
situation?”
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Introduction
The overall purpose of the lab was for the researchers to develop a better understanding
of the different phases of the cell cycle. According to page 790 of the Gale Encyclopedia of
Science, “ the cell cycle is divided into two major phases: interphase and mitosis. Interphase
includes the phases (or stages) G1, S, and G2 whereas mitosis is subdivided into prophase,
metaphase, anaphase and telophase”(Watkins, 2004). This quote proves the simplicity of the cell
cycle by stating the components of it. During this lab the researchers were able to observe the
different stages; Prophase, Metaphase, Anaphase, and Telophase in their home environment,
within a living organism. The living organism that was used was a scallion, also known as green
onion. Before a cell undergoes the processes of mitosis, they first begin Interphase which is
when the DNA and chromosomes are duplicated within the cell. After this is completed then the
first step that is involved in the cell cycle is prophase according to page 2,597 of the Gale
Encyclopedia of Science written by Elaine, “The cell enters prophase as the long tangled DNA
molecules, or chromatin, coil into the compact bodies of chromosomes” (Friebele, 2004).
Meaning that during this stage, the chromosomes tend to become visible and coil together to
create strands instead of threadlike pieces. The next step in the cell cycle is Metaphase, this is
when the chromosomes line up in the middle of the cell along the equatorial plate. During this
phase the spindle fibers tend to stretch their ‘arms’ and reach for the kinetochore of each sister
chromatid to help them separate in the next phase. After this happens, Anaphase takes over to
complete the separation process. The sister chromatids begin to pull apart from one another and
enter different hemispheres of the cell. After this occurs, Telophase kicks in and separates the
entire cell and causes two identical copies of the same cell to be created. This would complete
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the process of the cell cycle. The objectives of this lab are as follows; observe, analyze, record,
and inference. The researchers had to use their observation skills to help determine specific
phases of the cell. For example, if they created a stained microscope slide and placed it under the
microscope they would have to use their observation skills to help locate and differentiate
between each stage in the cell cycle. They also had to record the information they received from
the lab onto a table or graph that they concocted on their own. After they created the graph they
had to analyze the information that was gathered so they could make an inference about the data
they collected, Majority of their recordings were inaccurate and imprecise so they had to use a
great deal of inferencing to complete the lab accordingly. To continue, the overall purpose of the
lab was for the researchers to gain a deeper insight about the cell cycle. They were primarily
used to seeing the stages on paper or in a premade microscope slide or even on the internet.
However, with this lab they were able to understand the process, time, and patience that it takes
to create a functional microscope slide because the process of creating the slides is a difficult
task to apprehend and using their creative minds and persevering through the task the researchers
were able to properly create at least one or two slides for part one alone. Part two was just as
difficult because they had to create their own slides once again.
Continuing, some questions that the researchers had while doing the lab where, “Does
abiotic and biotic factors actually inhibit the cellular growth of a plant?” The answer to this
question was an astounding ‘Yes’ because if you plant a certain plant outside of it’s control
environment you might end up preventing it from growing to its expected height. In order to test
these theories the researchers created a control and treatment group of plants. They had four
controlled groups and the four treatment groups. According to the National Cancer Institute,
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“The group receiving the standard treatment is called the "control" group” (What are, 1997). In
this particular example the control group was the plants that received the solution of water and
ethanol. A treatment group according to the National Eye Institute is, “patients in the treatment
group get a new medicine and patients in the control group get a placebo”(Information for,
2000). However, in this specific example the treatment group received a gibberellic acid
solution. The researchers made the scallions soak in these solutions for at least two days before
examining for new root growth. After long periods of waiting, the roots that were in the control
environment seemed to grow a surprising amount considering the fact that the scallion was only
in sand and an ethanolwater solution. The roots in the treatment solution grew more than the
roots in the control solution, this was probably because of the fact that the gibberellic acid
solution is strong and provided a stronger foundation than the ethanolwater solution. Another
question that the researchers had was, “How do plants actually use the crossing over process and
how does that process look in a real life situation?” Considering the fact that the researchers were
observing the phases of mitosis, they were not able to observe any crossing over occurring
because crossing over is a process that takes place in meiosis and not mitosis. According to the
Gale Encyclopedia of Science, “Crossing over does, in fact, explain why each person is a unique
individual, different even from those in the immediate family”(Cheryl, 2004). This quote
basically explains that crossing over provides a platform for genetic variation. This process helps
create a physically different environment which explains why two people do not look the same,
of course unless they are identical twins, but other than that no two people would ever look the
same. Individuals might look similar but they will always be genetically different. This is not
what the researchers were supposed to be observing, they were supposed to observe the process
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of mitosis and crossing over is not present in mitosis because if it was then two identical copies
of the cell wouldn’t be made after the process was completed which is why the process of
crossing over is only found within meiosis.
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Problem
How is mitosis and meiosis used in a realistic situation?

Hypothesis
Lab #1
If the onion root was placed in hydrochloric acid solution, then the researchers would
discover the appearance and organization of mitotic figures.
Lab #2
If the onion root tips were placed in either indole3acetic acid or gibberellic acid in ethyl
alcohol, then the researchers would discover what affects the rate of mitosis.

Lab #3
If the flower bud was placed in a drop of 70% ethanol in the bottom of a petri dish, then
the researchers would be able to observe the stages of meiosis.

Lab #4
If the asci is heterozygous, then the asci would be considered a noncrossing over gene.
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Thesis Statement

Mitotic figures were the microscopic appearances of a cell in the process of undergoing
mitosis. This process included the exhibition of chromosomes within the cells becoming visible
by a light microscope. In lab 1, the researchers needed to find the appearance and organization of
mitotic figures using hydrochloric acid solution. The root would be placed into the solution
where it would then exhibit the process of mitosis. According to Giorgio Carboni, “the roots of
garlic and onion was where the growth was the greatest and there the number of duplicating cells
were relatively high” (Mitosis in the root tips of garlic and onion, 2010). The hydrochloric
solution was needed in order to weaken and may be even break the bonds of the cells within the
root.
In lab two, the experience was to discover the factors that affected the rate of mitosis.
Since all cells come from preexisting cells, according to yourgenome.org, mitosis is “the process
where a single cell divides into two identical daughter cells”, leading to the production of more
cells (What is Mitosis, 2016). In lab number three and four the researchers had to observe how
crossing over occurs. According to Biology Dictionary crossing over is, “A process occurring
during meiosis wherein two chromosomes pair up and exchange segments of their genetic
material” (Biology Dictionary, 2008). Showing that crossing over occurs within organisms that
sexually reproduce. Which is why the researchers came to the conclusion for their hypothesis’.

CELL CYCLE & MEIOSIS

12

Materials
Lab #1
The the materials for part one of this lab are Hydrochloric acid solution, HCl, 1 M, Methylene
blue stain solution, 1%, Onions, bulbs or green, Water, deionized and tap, Compound
microscope, Cover slips, cup, Forceps, Microscope slides, glass, Paper towels, Pencil with
eraser, Pipets, 3, ruler, and scalpel.

Lab #2
The the materials for part one of this lab are Ethyl alcohol, 95%, 20 mL, Gibberellic acid, 2 mg,
Hydrochloric acid solution, HCl, 1 M, 2 mL, Indole3acetic acid, 2 mg, Toluidine blue stain,
1%, 2 mL, Water, deionized (DI), Onions, green or onion sets, 50, Compound microscope with
40X objective, Cover slips, 6, Cups, plastic, 8, Dissection scissors, Forceps, Glass slides, 6,
Paper towels, Pencil with eraser, Permanent marker or wax pencil, Pipets, disposable, 2, Sand,
white, and Spot plate.

Lab #3
The the materials for part one of this lab are Sordaria Cards, and 5 Pencil.

Lab #4
Part 1
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The the materials for part one of this lab are cornmeal glucose yeast (CGY) agar plate, Lysol
solution, sardaria culture, tan mutant, sardaria culture, wild type, Bunsen burner, Incubator
(shared), inoculating loop, paper towels, parafilm, permanent marker, and safety lighter.

Part 2
The the materials for part one of this lab are Cross plate prepared in part one, glycerin solution,
50%, Lysol solution, compound light microscope, cover slips, dissecting needle, lens paper,
microscope slides, paper towels, pencil with eraser, pipet, beraltype, and stereotype.
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Methods & Procedures
Lab #1
For starters obtain an onion bulb that is just beginning to to show the emergence of roots.
Cut off a root and any it on a microscope slide. Cut off the first 12 mm of the root tip;a dot sized
piece of root tip is all that is needed. Then degrade the rest of the root. Since the mitotic cells are
in the tip, the extra root tissue will only interfere with finding the mitotic cells. Moreover, the
researchers should cover the root tip with two or three drops of 1M HC1. Using a clothespin to
hold the slide, then warm the slide by passing it backandforth over the flame of a Bunsen
burner, ( or an alcohol burner, or over a hot plate) for five seconds. Be sure to wear safety glasses
and gloves. The researchers may smell a faint aroma of cooking onions. If the onion turns brown
or if the liquid boils away, stop and start over. Use the edge of a paper towel to blot around the
root and remove excess HC1. Then cover the tip with 0.5% aqueous toluidine blue (use caution
when handling HC1 and toluidine blue). While wearing safety glasses and gloves, pass the slide
over the heat source again, two times, without boiling the liquid. Let the slide stand for one
minute.
Furthermore, carefully blot around the root to remove excess stain. Adding one drop of
fresh toluidine blue stain on the slide and then apply a coverslip. Place the slide,
coverslipsideup, between two layers of paper towel on the researcher’s laboratory bench. Then
using a pencil or finger, firmly but carefully apply pressure to the coverslip in order to squash
and spread the root tissue. Take caution to not break the coverslip. So now using a microscope
(10x), locate the meristematic region of the root tip. Then examine the slide at 40x magnification
and identify chromosomes at the various stages of mitosis. Finally, locate cells in prophase,
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metaphase, anaphase, telophase, and interphase. Look for evidence of cytokinesis. If the slide is
not satisfactory, repeat the procedure. Make sketches of these stages of mitosis.

Lab #2
To begin with, fill the spot plate as follows: top row with 1 mL of the hydrochloric acid
solution, second and fourth rows with deionized water, and the third row with 1 mL of the stain.
Now cut three roots from actively growing onions using dissection scissors. Remove the entire
root. Next trim the tapered end of each root to 0.5 cm. Only the tapered end of the root tip will be
used. The reminder may be discarded in the trash. Place each tip into the hydrochloric acid
solution for 5 minutes. The HC1 begins to break down the cell walls. Remove the tips from the
hydrochloric acid and place in the DI water for 1 minute. Then remove the water rinse and place
in the stain for 23 minutes. After remove the tips from the stain and place them in the second DI
water rinse for at least 1 minute. The water may need to be changed. The final color of the rinse
water should be a clear blue. This is a key step. Too much or too little stain will inhibit analysis.
Achieving the correct depth of color may take some practice. Place a single root tip onto a
microscope slide. Place a coverslip onto the root tip and gently press down on the cover slip with
the eraser of a pencil. Take into account that the cover slip may be gently spun or moved back
and forth to reduce the thickness of the prep. If the cover slip breaks use forceps to remove the
pieces and replace with a new cover slip. If more solution needs to be added to the prep, use a
pipet to add a partial drop of water to the edge of the coverslip. The water should move under the
coverslip by capillary action. Then locate the meristem area of the root tip and identify mitosis or
interphase for a minimum of 300 cells or completely count two fields of view. Be sure to count
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all cells in the meristem region. Take care not to count the same cells more than once. Also, do
not only count cells in mitosis. This would skew the results. Finally, repeat with the remaining
root tips. Pool data with that of other lab groups. Complete a chisquare statistical analysis of the
data (Optional).

Lab #3
Begin with one of the five Sordaria cards assigned. Categorize each heterozygous ascus
beginning at the twelve o’clock position. Note to not categorize any homozygous asci.
Homozygous asci are not the result of sexual reproduction between a tan mutant and a black wild
type S. fimicola and will not be used to calculate the frequency of crossing over or the map
distance. So, place the tally mark on the Counting Crossing Over Worksheet corresponding to
the correct genotype for each ascus. The genotypes may reflect both crossover and noncrossover
asci. Be sure to refer to figures 1a1c for schematics of possible hybrid asci. Moverover,
categorize all of the hybrid asci on the first card. Finally, repeat steps 13 with the four remaining
cards. Complete the calculations and data analysis on the Counting Crossing Over Worksheet.

Lab #4
Obtain a Corn Genetics Worksheet and complete the Prediction Section of the worksheet. If
necessary, review key genetic terms such genotype, and phenotype ratio, before attempting the
predictions. Then obtain an ear of corn of unknown percentage. Do not remove any kernels
from the ears. Count and record the number if each of the four phenotypes on the ear of corn.
Put a colored starting marker pin on the end of one row of kernels in the soft corn cob tissue and
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then count and record the phenotypes in that row. The colored marking pin should remain in the
corn until all the kernels are counted. One team member can announce each phenotype as
another member tallics the count. Put an uncolored marking pin the end of the next row and
continue counting. After each row is completed, move the uncolored marking pin to the next
row until you return to the row marker by the colored pin. When finished counting, record the
total number of each phenotype on the Corn Genetics Worksheet in the Actual Count section.
Finally, calculate the phenotype ratio and then answer the questions on the worksheet.
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Results
The researchers were able to identify and properly label the different phases of mitosis found
within the root tip of a scallion.
Lab #1: Root Tip One
Field One

Mitosis Stage

Total

Interphase

Inconclusive

Prophase

Inconclusive

Metaphase

Inconclusive

Anaphase

Inconclusive

Telophase

Inconclusive

This is a picture of the root
tip after the researchers
created the stain.
This table shows the amount of stages that were recorded by the researchers and it shows that
this image showed inconclusive amounts of each stage.
Root Tip Two
Field One

Mitosis Stage

Total

Interphase

Inconclusive

Prophase

Inconclusive

Metaphase

Inconclusive

Anaphase

Inconclusive

Telophase

Inconclusive

This shows the picture of the
root tip after the researchers
used a blue stain.
This table shows the outcome of the amount of stages the researchers were not able to define due
to the lack of cells visible within the root tip.
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Root Tip Three
Field One

Mitosis Stage

Total

Interphase

Inconclusive

Prophase

Inconclusive

Metaphase

Inconclusive

Anaphase

Inconclusive

Telophase

Inconclusive

This shows a change in the
stain since the blue stain was
not effective.
This table shows that the researchers changed the color of the stain and saw more cells but it was
still not clear enough for them to count the stage within the cells.
Lab #2: Root Tip One
Field One

This picture shows a
view of a cell within
a scallion. The cell is
located towards the
edge of the root tip.

Field Two

This picture shows
the same image in a
different view.

Mitosis Stage

Total

Interphase

Inconclusive

Prophase

Inconclusive

Metaphase

Inconclusive

Anaphase

Inconclusive

Telophase

Inconclusive

This table shows that the researchers were unable to determine the amount of stages present
within the root tip.
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Lab #3: Root Tip One
Field One

This clearly identifies the
cells but it is not close
enough for the researchers to
determine the stages.

Mitosis Stage

Total

Interphase

Inconclusive

Prophase

Inconclusive

Metaphase

Inconclusive

Anaphase

Inconclusive

Telophase

Inconclusive

This table shows the outcomes that the researchers reached after completing the lab.

Root Tip Two
Field One

Mitosis Stage

Total

Interphase

Inconclusive

Prophase

Inconclusive

Metaphase

Inconclusive

Anaphase

Inconclusive

Telophase

Inconclusive

This trial was an error that
occurred due to lack of
knowledge.
This table shows the conclusion that the researchers were able to come to after completing a trial
and error run.
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Lab #4:

This picture shows the amount of data that was collected after the researchers counted each type
of genotype that was visible on the asci.
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Discussion
The researchers observed many things during the course of this lab activity. First was
how to use a microscope to identify an union’s mitotic stage which is involved observing the
cells and categorizing the phases as: interphase, prophase, metaphase, anaphase, or telophase.
Then there was a process of the lab where the researchers learned how to categorize
heterozygous asci beginning at the twelve o’clock positions. The knowledge the researchers
obtain from doing the labs correlates to the evidence collected. For instance, by altering the
abiotic and biotic factors of plant hormones the rate occurrence of mitosis may be altered
(mhhe.com) According to How Plants Grow in Response to Their Environmental “hormones are
involved in response to the environment, as well as internally regulated development”. In
addition, since onions germinate rather easily without soil the chemicals provided to the plant
can be easily controlled.
Moreover, the researchers can conclude that it is possible to alter the rate of mitosis using
abiotic and biotic factors. Overall, the researchers were supposed to learn about the cell cycle
and view different stages within the cycle. As the researchers conducted the lab they were able to
take a physical note of what they saw during the procedure. According to the tables that they
collected, they were unable to properly distinguish between the cell stages due to the lack of
knowledge needed to properly create microscope slides.According to the Gale Encyclopedia of
Science, “Water, nutrients, sediment, and other abiotic factors are carried from place to place by
geologic forces and migrating organisms”(Biological, 2004). This quote gives the researchers an
idea of what a abiotic factor is in the environment. Using the sentence as a helpful key
researchers can become mentally aware that abiotic factors are the components of an
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environment that plays a role in the overall function of a community. Abiotic factors include but
are not limited to; water, rocks, and sand. These items may seem small but they play a huge role
in the makeup of society. If these items did not exist then planet Earth would look barren and
there would be no trees or plants to help create oxygen for the inhabitants of Earth. On the flip
side, there are also biotic factors within the Earth, these items include but are not limited to;
humans, animals, and other species. According to Encyclopedia of the Biosphere, “Biotic (and
especially human) factors would play a more important role than climatic and soil factors” (The
Tropical, 2000).
Even though this doesn’t necessarily tie into what the lab was about, this gave the
researchers a decent understanding of what biotic factors are. They realized the importance of
biotic factors in an environment due to this sentence. The sentence stated that biotic factors play
and important role in the sustainability of the environment meaning that if humans weren’t
around to keep adding to society and making it a better place each and everyday then society
would cease to exist. However, since they are here they are able to make improvements to
society to help make it a livable place for species and living creatures everywhere. Therefore,
biotic factors are basically living components of an environment. Now, using what they knew the
researchers were able to tie everything together based on the research and data that they
collected. They were able to notice within part two of the lab that the sand provided a base for
the scallions to grow even more because when the scallions were not based into water they were
still able to grow it wasn’t as much growth as when it was based within sand and then used a
water ethanol and a gibberellic solution to help it prosper, After the two day wait period the
researchers were able to visually notice the changes in growth of the root just because of a
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simple chance in the environmental factor. One question that the researchers raised before
completing the lab was, “How does each individual stage of either mitosis or meiosis actually
look in real life?” Now, since the data they collected was inconclusive, they weren’t able to
properly note the phases of mitosis within their scallion root tip. In order for them to actually see
the phases they would have had to make perfect microscope slides to help them see the
individual phases taking place within each cell. Unfortunately, all of the slides that the
researchers attempted to make came out horribly during part one but as the lab continued they
were able to create better slides to base their discoveries on during the rest of the lab. To
continue, the researchers were unable to actually identify and see for themselves how the phases
of the cell cycle actually look in real life, if they were able to make the perfect slides stains then
it would have been easier to determine the phases and also determine how long they have been in
the phase for. According to The Gale Encyclopedia of Science the cell cycle is, “A cycle of
growth and cellular reproduction that includes nuclear division (mitosis) and cell division
(cytokinesis)” (Petechuk, 2004).
This is basically what the researchers were supposed to observe during the duration of the
lab but they were unable to do this because they were not capable of creating the slides properly
to help them distinguish between each individual cell phase. Therefore the answer to this
question is inconclusive and can not be answered due to the lack of information that was not
provided. This question was importance to the overall structure of the lab because the researchers
were supposed to be able to determine the stages of the cell cycle within the cells of a scallion
and they were supposed grow their roots further to help make it easier for them to observe the
stages in the cell easily and then they were supposed to witness the cells within the bud of a
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flower during part three of the lab and during part four they were supposed to count the number
of heterozygous and homozygous genes located on an asci. According to Genetic Disorders
heterozygous genotype is, “Having different alleles (for example, Aa) at a locus represents a
heterozygous genotype” (Dickerson, 2004). Based on this sentence the researchers were able to
determine that a heterozygous genotype is when an individual has two different alleles for their
genotype. An example of this would be if an individual possessed a genotype of Aa. This means
that they have a dominant and recessive form of the gene which would mean that if the gene was
to determine whether an individual had brown or blue eyes, brown being the dominant gene and
blue being the recessive gene, then this person would have brown eyes as a result. The reason
why this would happen is because the person has a dominant form of this gene if the dominant
gene was not applicable and it was two recessive genes then the person would have the genotype
of aa and therefore would possess blue eyes, as a result. However, this is not the case. Now, on
the flip side, there could also be an individual with a homozygous genotype, according to The
Gale Encyclopedia of Science, “With regard to phenotype (the outward expression of genotype),
"TT" homozygous plants should normally produce tallstemmed plants” (Xenogamy, 2004). This
quote only shows what a homozygous genotype is, based on the sentence a researcher can
conclude that a homozygous genotype is when a genotype is composed of two alleles that are the
same. An example of this would be if an individual has either genotype, AA or aa. These are
homozygous genotypes because they are composed of the same letters. To elaborate, if an
individual was to possess AA as their genotype they would have brown eyes because they have
two dominant forms of the gene, however, if an individual has the genotype of aa they would
have blue eyes since they possess two recessive forms of the gene.
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Overall, the lab was a difficult task to apprehend due to its nature. The researchers would
have to have a background of creating microscope slides in order to complete the lab
appropriately. Since the researchers were lacking the knowledge needed to produce the
appropriate slides for their lab. This provided a level of uncertainty for the researchers because
they were not able to properly create their slides to help them identify the stages of the cell cycle
and or meiosis. The researchers also noted when they made a mistake because they didn’t realize
that the lab involved them to also determine the stages present within the bud of a flower.
Everyone that has a decent understanding of nature should know that any flower participates in
meiosis because it is a living organism and it has to produce genetically different offsprings
because if a person takes time to dwell on the variety of flowers available in the world today they
would realize that there are a wide variety of flowers that a person can choose from. Starting
from daisies right down to a dandelion, the genetic differentiation is there for everyone to
witness. The researchers would provide a way for individuals to take the lab but offer a way for
them to complete it by either gaining an understanding on how to create the perfect microscope
slide so that they can complete the viewing process a bit better or by offering premade slides to
provide a guaranteed way of seeing the stages in the cell cycle. There were a lot of errors that
were made when the researchers tried to complete the laboratory, there are a lot of ways to fix
these issues that were made. For example, one issue that arose was the fact that the researchers
couldn’t create the perfect stained slides and since they couldn’t do that it prevented them from
viewing the cell stages properly. Another issue that arose was that the glass coverslips were not
proficient enough in squashing the root tip because the glass coverslip kept on breaking on the
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root tip. Therefore, to solve this dilemma the researchers decided to use a plastic coverslip to
help squash it more efficiently than before.
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Conclusion
In conclusion, the researchers learned about the scientific concept of how the mitotic
impacts plants (unions) and in the process how to work as a team to accomplish a common
objective. The procedures of the lab report though they were given were not easy for the
researchers to grasp and some difficulties getting a grasping of it at various occasion due to the
complexity the lab itself induces. However, the researchers became well acquainted with these
the concepts that involved: mitosis, abiotic and biotic factors, plant hormones, meiosis, crossing
over, genetics, cell cycle, interphase, dominant/recessive, dihybrid cross, phenotype/genotype,
and independent segregation. For example, in the cell cycle all living cells are always in one of
the phases performing their normal metabolic tasks or actively dividing to form new genetically
identical daughter cells. To continue cells spend about “14 percent of the cell cycle in
prophase… this phase takes longer than others because the nuclear envelope fragments and the
microtubules have to attach to the chromosomes.” Stated an article on Cell Cycle, Mitosis,
Meiosis. (msu.edu, 2016) The entire lab in some way or another originates with genetics which is
“concerned with genes, heredity, and variation in living organisms. It seeks to understand the
process of trait inheritance… including the molecular structure and function of genes behaviour
in the context of a cell or organism (e.g. dominance and epigenetics), gene distribution, and
change in populations.” (Nature.com, 2016) Mendel's Second Law of independent assortment
searches “genes for different traits assorted independently of one another in the formation of
gametes” (Pearson Education, 2016) The researchers found that evident when working the corn
kernels on an ear of corn to find it’s genetics.
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In all even though this may have been said repeatedly but for sure this lab report wa a very
difficult to complete though not impossible given a length of time for trial and error as this lab is
notorious for. For that reason the researchers imbedded more time in effort to learn for their
mistakes.
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Error Analysis

At the initial start of the lab the researchers made multiple errors and they were one after
another. In lab 1 the researchers left the scallion root over the hot plate for too long and on
another occasion for too little, they cut the roots of the scallion’s too short sometimes and way
too long others. They also added more than the recommended amount of 1M HC1, and pressed
the coverslips onto the scallions too hard multiple times and broke them, also one time the onion
roots stayed overnight and they died in the water and became no longer useful.
Even though there were many problems with the lab there are ways to fix these situations.
In order to fix these situations, the researchers can time properly time the amount of seconds they
place the tips over the hot plate. They could also measure the proper amount of how long the
scallion is and keep it the same for each root. Then they should carefully apply the HCl acid to
each root tip and gently use a pencil eraser down on the root tip instead of applying too much
force onto it and cause the coverslip to break into pieces on the root tip itself.
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Appendix

Prelab Questions
1)In order to calculate the number of map units between the centromere and the gene, at
least 100 asci are counted. Why is it necessary to count so many asci?
According to Sordaria Genetics, In meiosis II , the chromosomes do not make any copy
of themselves but split into two through the centromere making copy of haploid cell. The
frequency of crossing over is interesting in genetics which allow scientists to map gene and
estimate the distance between two genes or a gene and the centromere of the chromosome. The
likelihood of crossover occurring between two genes is not adjacent to the centrosome increase
as distance between the genes increase.

2) Calculating map units was the only way to determine the physical location of a gene
along a chromosome. Now chromosome mapping uses special enzymes to clip the DNA of
the chromosomes into chunks which are sequenced using advanced instrumentation and
computer programs. Map unit calculations still provide important information to
geneticists. Speculate why unit calculations are still important.
Map unit calculations is still important because the number of map units between two
genes or between the gene and the centromere is equivalent to the percent of genes that undergo
crossover. In order to count the number of crossing over events a culture of wild type and culture
of mutation are growing adjacent to each other in culture dish.
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Sordaria Genetics Worksheet
Date Table

Genotype

Tally Marks

Total
72

Noncrossover Asci

4b:4t

卌卌卌卌卌卌II

32

4t:4b

卌卌卌卌卌卌卌卌

40

Crossover Asci

26

2b:2t:2b:2t

卌I

6

2t:2b:2t:2b

卌III

8

2b:4t:2b

卌

5

2t:4b:2t

卌II

7

PostLab Question and Calculation
1. Take the sum of the tally marks for each genotype. Record each result in the Total
column.
2. Determine the total number of noncrossover asci counted.
3. Determine the total number of crossover asci counted.
4. Determine the total number of hybrid asci counted.
5. Recall that each each ascus contains eight spores because the four haploid spores
underwent an additional mitosis. In order to determine the map distance a correction to
the totals must be performed to compensate for the extra mitotic event. Divide each of the
numbers calculated in steps 45 by 2. Record the corrected values below.
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Genotype

Corrected Counts

Crossover Asci

13

Total Number of Asci Counted

98

6. Determine the map distance between the gene for spore color and the centromere using
Equation 1. Repeat the result in map units.
Map distance = 

corrected number of crossover asci  Time 100 =
Corrected total number of asci counted

13.3 units
7. Was the number of each type of each crossover phenotype observed relatively constant
or equal? Explain why you would expect these numbers to be constant.
The number of each types of each crossover phenotype observed relatively constant. The
researchers would suspect it to be constant because each sordaria was different and atomically
unique

8. A similar technique can be used to determine the distance between two genes or a
different gene on a single chromosome. In this laboratory a color was mutation was used as
the gene of interest. What is the benefit of using a color mutant gene for learning about
map units?
The benefit of using a color mutant gene for learning about map units is that since the
gene is a mutated the researcher can evaluate the effect it has on genes that are close to it on a
chromosome and genes that are four from it.
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