Leah McAleer
Biology 1306/1406 – Modern Concepts in Bioscience II
Week of February 22, 2021
Hey everyone, I hope that you are staying warm and safe following the wintery weather! This resource is longer
than normal, so feel free to jump to the chapters that are relevant for your class.
Keywords: Prokaryote, Interspecific Interactions, Seed, Meristem, Gymnosperm, Angiosperm,
Sporophyte, Ecology
Our Group Tutoring sessions will be every Thursday from 7:00-8:00 PM. You can reserve a spot at
https://baylor.edu/tutoring. I hope to see you there!
This week in Biology 1306, we will be covering Campbell Chapters 27, 29, 30, 35, 54 and 55
Bacteria and Archaea - Campbell Ch. 27
Prokaryotes are frequently unicellular with small diameters. They are well organized, contain a cell wall, and
are simpler than eukaryotes in terms of internal structure and DNA arrangement. Prokaryotes generally have
DNA arranged in circular chromosomes within the Nucleoid Region. They reproduce through Binary Fission
and have short generation times, making them valuable for research.
Three mechanisms allow DNA and genetic material from
different prokaryotes to come together:
Transformation- genotype and phenotype affected by uptake of
foreign DNA from the cell’s surroundings; foreign DNA can be
integrated into genome through homologous DNA exchange
Transduction- bacteriophages (viruses) carry prokaryotic genes
from one cell to another
Conjugation- DNA is transferred between 2 prokaryotic cells
while they’re temporarily joined; In the figure to the right, F+
cells are the donor cell, F- cells are the acceptor cell.
For more information on these mechanisms, please watch this
video: https://www.youtube.com/watch?v=n7Z5-mRB_gI&feature=youtu.be
Gram Stain Technique: used to categorize
bacterial species by cell wall composition;
important for medical treatment
Gram-positive bacteria: possess a single
thick layer of peptidoglycan (think positive
= more peptidoglycan)
Gram-negative: possess less
peptidoglycan; outer membrane present
that contain lipopolysaccharides
Prokaryotic metabolism involves both
Oxygen and Nitrogen:
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Obligate aerobes- require 𝑂2 for cellular respiration
Obligate anaerobes- repelled by 𝑂2 ; some exclusively undergo fermentation and others extract chemical
energy by anaerobic respiration
Facultative anaerobes- use 𝑂2 if present, but also can undergo fermentation or anaerobic respiration
Nitrogen fixation- organisms convert atmospheric nitrogen (𝑁2 )into ammonia (𝑁𝐻3 ), which can later be
incorporated into amino acids and other molecules to be used for nutritional purposes
Extremophiles- first prokaryotes assigned to archaea domain; “lovers” of extreme conditions
Methanogens- release methane in the process of producing energy using 𝐶𝑂2 to oxidize 𝐻2
Plant Diversity I: How Plants Colonized Land – Campbell Ch. 29
There is a significant amount of evidence indicating that plants descended from Charophytes (green algae).
This evidence includes: 1) Rings of proteins that synthesize the cellulose microfibrils of the cell wall; 2)
Structure of flagellated sperm; 3) Formation of a phragmoplast- structure of microtubules that forms between
the 2 splitting daughter nuclei in cell division
Traits that are specific to Plants:
1.
Alternation of Generations
Check out this video:
https://www.youtube.com/watch?v=iRKu2MN4T04
2.
Multicellular, dependent embryos
3.
Walled spores produced in sporangia
4.
Multicellular gametangia
Gametangia- gametes within multicellular organs
Archegonia- female gametangia; releases a single
egg that is kept in the bulbous part of the organ
Antheridia- male gametangia; produces sperm and
releases them into the environment
5.
Apical meristems (described in chapter 30)
Lycophytes (Phylum Lycophyta)- require a host to grow
(epiphyte); sporophytes can have upright stems with many small leaves or can have ground-hugging stems;
contains Club Mosses, Spikemosses, and Quillworts
Monilophytes (Phylum Monilophyta)- megaphyll leaves and
branching roots; contains Ferns, Horsetails and Whisk Ferns
Vascular and Non-vascular Plant Life Cycles
Vascular Plants: Lycophytes and Monilophytes
Non-Vascular Plants (Bryophytes): Liverworts, Mosses, Hornworts
Non-Vascular (MOSS) Plant Life Cycle: haploid (n) gametophytes are the dominant stage of the life cycle
Protonema- small filaments with a large surface area to increase water and nutrient absorption; protonema
produces buds which go on to produce the antheridia (male structure)
Gametophore- gamete producing structure
Gametophyte anchored by rhizoid (similar to roots except they are not composed of tissues and do not play a
primary role in water and nutrient absorption)
For fertilization to occur, moisture/a film of water is required
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Sporophyte- consists of a foot, a seta, and a sporangium
Peristome- teeth-like structures open and close to allow for intermittent
dispersal of the spores
For a further explanation of the Life Cycle of a Moss, check out this
video: https://youtu.be/o1z0Vfo62Lg
Seedless Vascular Plant Life Cycle:
Xylem- brings up the water and minerals with tracheids
Tracheids- lignified vascular tubes that carry water and minerals from
the roots into the leaves
Phloem- stacked cells (tube) that distribute sugars, amino acids
Roots- absorb water and nutrients and anchor the plant in the soil
Leaves- primary photosynthetic organ
Lycophytes have microphylls (small, spine shaped leaves)
All other vascular plants have megaphylls (larger and highly
branched leaves)
Sporophylls- leaves with sporangia
For a further explanation of the Life Cycle of a Fern and the
differences between the Moss Life Cycle, check out this video:
https://youtu.be/Fhk-Y0duNjg
Plant Diversity II: Evolution of Seed Plants – Campbell Ch. 30
Seed Plants: larger, more complex plants displaying sporophyte
dominant cycles and using
Sporophyte: the diploid (2n) stage of the seed plant’s life cycle
which is enlarged and is the ‘structure’ we associate with a plant
Gametophyte: the haploid (n) stage of the seed plant’s life. The
male gametophyte is the sperm-containing pollen grain and the female is the egg-containing archegonia/ovules
Seed: a plant embryo and its food supply stored within a
Heterospory: describes the fact that seed plants produce multiple types of gametes**
Important Characteristics of Seed Plant Evolution:
Evolution of seed plants is a result of the development of
protective seeds and the continuing decrease in the size of
gametophytes. The reduced gametophyte is better protected from
the environment (ex. UV radiation) due to the larger sporophyte.
This prevents dehydration and potential UV damage of the
gametic genome. Seeds allow plant embryos to be dormant,
meaning they only grow when the conditions are correct to foster
development. This and other structural features allow for the transport of seeds to better growing environments.
Gymnosperm: naked seed of conifers. The mature sporophyte (2n), bear pollen cones (♂) and ovulate cones
(♀), where gametophytes(n) are formed. Check out this video to learn more about gymnosperm life cycles:
https://www.youtube.com/watch?v=2gWEgrMwMe0
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Angiosperms: flowering plants, which utilize male and female
components of the sporophyte (stamen and carpels, respectively) to
form the male and female gametophytes. A pollen grain (2
components: the tube cell (n) and the generative cell (n) ) from an
anther may be transferred to a stigma. The tube cell forms a tube
down the style to an ovule while the generative cell divides
mitotically to form 2 sperm nuclei. At the female gametophyte, one
sperm nucleus will fertilize the egg, and the discharged nucleus will
fertilize the polar nuclei to form the endosperm (3n).
Double Fertilization: the two sperm nuclei fertilize the egg and
polar nuclei of the female gametophyte
Cotyledon: one or two embryonic seed leaves
For Monocots vs. Eudicots or more about double fertilization,
please check out these videos:
https://www.youtube.com/watch?v=xe99TGccbxo; (double
fertilization {4:38-6:38})
https://www.youtube.com/watch?v=HLYPm2idSTE

Gymnosperm Life Cycle
cyc

Angiosperm Life Cycle

Vascular Plant Structure, Growth, and Development – Campbell
Ch. 35
Classifying Plant Organs:
Roots: plant organs which anchor vascular plants in the soil. These
have a high surface area for absorbing water and minerals
Taproots- have a long core root with lateral roots branching.
Fibrous roots- have a thick tangle of roots under the soil.
Shoots: Stems and leaves
Stems: support growth and transport
Leaves: photosynthesis/gas exchange, modulate heat control, and
energy (sugar) storage
Types of Tissues of Plant Organs:
Vascular Tissue: xylem and phloem
Dermal Tissue: tissues which protect the plant from external environment and prevent desiccation
Epidermis (non-woody plants) a single layer of tissue that provides a boundary with the environment
Ground Tissue: tissue not categorized as dermal or vascular; may be internal to the vasculature (pith) or
external to the vasculature (cortex).
Cuticle: a thin, waxy layer over which covers the upper epidermis of leaves
Periderm (woody plants): tissues that replace the epidermis in woody plants
Meristems and Plant Growth
Determinate Growth: growth that has specific genetic limits, such as flowers,
thorns, or leaves
Indeterminate Growth: growth which is active throughout a plant’s life
(meristematic)
Primary Growth: The growth that extends the roots and shoots (increases the
length of section)
Apical Meristem: primary growth occurs in the roots and shoots.
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Zone of cell division: houses stem cells which constantly divide Zone of elongation: is where the
actual lengthening happens
Zone of differentiation: cells differentiate into the 3 tissue types (ground, dermal, vascular).
Shoot apical meristem- where most primary shoot growth occurs
Apical Dominance: when an axillary bud is inhibited the nearer it is to an apical meristem; prevents the
formation of lateral branches
Secondary Growth: Lateral growth which increases the width of the plant
Lateral Meristem: secondary growth occurs via lateral divisions of the vascular cambium (adds secondary
xylem and phloem) and the cork cambium (turns waxy epidermis and periderm → bark)
Check out this video to learn more about vascular plants: https://www.youtube.com/watch?v=h9oDTMXM7M8
Community Ecology – Campbell Ch. 54
This chapter focuses on interactions within a Biological Community, or a group of populations of different
species living in close enough proximity to interact. We call these interactions Interspecific Interactions.
There are 5 types of interspecific (between species) interactions:
Competition- hurts both organisms
Exploitation- helps one organism and harms the other
Parasitism- parasite derives its nourishment from another organism, the host, which is harmed in the process
Herbivory- helps the animal, hurts the plant; animal eating a plant
Mutualism- both species benefit; the benefits to each partner must exceed the costs
Commensalism- helps one organism and does not affect the other; turns into mutualism
Symbiosis- helps both organisms, direct intimate contact between species
Facilitation- has a positive effect without being in direct contact with another organism; can either help both
partners, or help one and not affect the other
Some Terms to understand:
Competitive Exclusion- the theory that even a slight reproductive advantage will eventually lead to local
elimination of the inferior competition; https://www.youtube.com/watch?v=Ddq5tXVZ2HA
Ecological Niche- the organism’s ecological role or how they fit into the ecosystem; the specific set of biotic
and abiotic resources and organism uses in its environment. Two species cannot coexist forever in the same
community if their niches are identical. They can only coexist if a significant difference in their niches occurs
over time
Resource Partitioning- the differentiation of niches that enable similar species to coexist in a community, ex.
Lizards living in different levels of a canopy
Fundamental Niche- niche potentially occupied by a species
Realized Niche- portion of the fundamental niche that a species occupies
Character Displacement- the tendency of characteristics to diverge more between sympatric populations than
between allopatric populations of two species
Allopatric populations- similar resources and niches with geographic isolation
Sympatric populations- differences in body structure and resources they use; geographically overlapping
Predation- interaction between species where one species eats the other
Predator- acute senses, claws, fangs, poison to hunt and catch prey
Prey- behavioral defenses (hiding, fleeing, forming herds)
Aposematic Coloring- coloring that warns the prey has chemical defenses (poison dart frog, skunk)
Cryptic Coloration- camouflage
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Batesian Mimicry- when a harmless species mimics a harmful species in behavior or appearance
Mullerian Mimicry- harmful species that resemble each other (ex. Bee and yellow jacket)
Endoparasites- live in the body
Ectoparasites- feed on the external surface of the body (tick, larva)
Obligate mutualism- host needs the other to survive
Facultative mutualism- both host and parasite live independently
Ecosystems and Restoration Ecology – Campbell Ch. 55
Ecosystems consist of all of the biotic and abiotic factors in an
area. Within an ecosystem, there is a flow of energy from the sun,
to the heat that is eventually lost to the environment. Throughout
this process, detailed below, energy is conserved. Similarly, the
chemical elements that enter and leave an ecosystem are conserved
according to the law of conservation of mass. How much energy is
available at each trophic level is determined by:
Net primary production: the energy accumulated in plant
biomass
Production efficiency: the efficiency of turning chemical energy
into biomass at each level of the food chain; how effectively energy level is maintained
Trophic Efficiency: the percentage of energy that is transferred from one trophic level to the next in a food
chain; this is usually 10%
- For example, when a lion eats a gazelle, the lion is only going to get 10% of the energy held in the
gazelle’s organic matter
Finally, we will briefly touch on the concept of ecological succession:
Ecological Succession: a sequence of changes in community composition following a disturbance. Succession
can be PRIMARY or SECONDARY.
Primary Succession: this occurs when no soil or any other substrate exists, and therefore it must be created.
Examples are volcanic islands and moraines left by glaciers melting
Secondary Succession: this occurs when soil or any other substrate exists, but it cannot support life (no
nutrients). Examples include agricultural fields that have been exploited and abandoned, and areas that have
burned.

Study Tips:
*** Review all vocabulary in each chapter and make sure you understand what the terms mean;
this is a vocab heavy unit, so making concept maps using this broad set of information and
vocabulary can help bridge and solidify concepts***
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That’s all folks.
If you have any questions, feel free to reach out to the tutoring center or use
the link at the top of the resource to make a Microsoft Teams appointment.
All diagrams, tables, and external information is property of Campbell Biology and Pearson Education Inc.
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