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Chapter 5 Questions for Kardong

1. What two major groups do prokaryotes fall into?  How are these two groups similar and how are they different?  Be sure to include how energy is produced and how location of habitats differs between these two groups.
Prokaryotes fall into two groups: bacteria and archaea.  Bacteria (also known as eubacteria) include cyanobacteria which are photosynthetic (and thus their energy comes from the sun).  Other eubacteria are chemoautotrophs who use energy from chemical bonds to convert nitrogen to ammonia. Eubacterias can be found on the Earth’s surface.  They use oxygen so they are in aerobic environments.  Archaea are also bacteria.  However, this group includes the extremists of the bacteria world.  They usually exist in anaerobic environments.  They include thermophiles (heat-loving bacteria) that exist in hot springs or next to deep-ocean vents.  Others are halophilic (salt-loving) and exist in high salt concentrations.  Several others are methanogens (methane-loving) and exist in swamps and marshes, where they produce methane gas.  Archaea have cell walls consisting of polysaccharides and its hydrocarbon chains are branched.  Bacterias have cell walls made of peptidoglycan and its hydrocarbon chains do not branch.
2. What are protists?  What groups do they include?

Protists are many groups.  They include unicellular, colonial, and multicellular organisms.  Specifically, they include algae, sarcodina, and flagellates.

3. What group of organisms did plants most likely evolve from?

Plants most likely evolved from aquatic seaweed (such as green algae).

4. What is the difference between annual plants and perennial plants?

Annual plants exist for a whole year and then die.  Perennial plants exist for more than a year.

5. What challenges did plants have when they moved on land?

Plants faced several challenges.  In water, they were supported by the water; however, on land, they had to deal with gravity.  Also, plants needed a way to get water, because water was not abundant and accessible on land as it was in water.  Plants had to deal with dehydration because, since the sunlight was direct, transpiration occurred more readily.
6. Define and describe the purpose of the following structure of a plant:

a. Vascular cambrium

It is the ring of active cells beneath the bark.  Much of the growth of the plant’s girth occurs in this ring.
b. Growth ring

It is the annual period of growth marked by a ring of large compact cells along the vascular cambrium.  It shows the period of dormancy as well the one of growth. It reflects the rates of precipitation.
c. Sporophyte 

These are diploid individuals.  These individuals produce spores that contain a diploid number of chromosomes.
d. Gametophyte

These are haploid individuals.  These individuals produce gametes that contain a haploid number of chromosomes.
e. Lignin
It is a chemical that hardens to strengthen the shoot that appears from the ground.  It helps keep the shoot erect so it can grow upward and defy gravity.
f. Waxy cuticle

It is a watertight sealant that covers all most of the aerial parts of the plant.  It reduces water loss from the interior tissue.  It was an adaptation when plants moved to land.
g. Apical meristem

It is the tips of the roots and the shoots.  It is the site of primary growth.  It consists of area in which cells are continuously dividing.
h. Lateral meristem

It includes the vascular cambium and the cork cambium.  Its cells are capable of dividing and producing cells throughout the plant’s life.  It is the site of secondary growth.
i. Xylum 

It is type of tissue.  It aids the conduction of water and minerals.  It also provides mechanical support.  Its cells have died at maturity.
j. Phloem
It is another type of tissue.  It aids in the conduction of sugars.  Its cells are living at maturity.
k. Stomata
It is one of numerous pores that exist throughout the leaf and that pass through the waxy cuticle.  It allows for the exchange of gases between the atmosphere and the interior tissue.
7. What does alternation of generation mean? 
Alternation of generation means that an individual (such as a plant) alternates between diploid (sporophyte) individuals and haploid (gametophyte) individuals.

8. What are the four major evolutionary groups of plants?  What are the derived (unique) traits that exist between each other?

The four major evolutionary groups are bryophytes (mosses), pteridophytes (ferns), gymnosperms, and angiosperms.  Bryophytes do not have vascular tissue nor true roots.  They live in cool dam places and are often short.  Pteridophytes have a specialized stem which has of short roots.  They are vascular plants and they have lignin in their cell walls.  All seed plants are unique in the sense that they have seeds with its own form of nutrition and they have pollen through with to fertilize other plants. Gymnosperms are the evolution of seeded plants.  These plants are dominantly sporophytes and have small cones in which their gametophytes exist.  The cones have leaves called scales which produce the ovule (for the female gametophytes) and pollen (for the male gametophytes). Their seeds are carried by the wind. Angiosperms are vascular seed plants. Their most distinguishing trait is flowers.  The flowers contain the stamen (male part) and the pistil (female part).  After one pollen fertilizes the egg, another pollen fertilizes the endosperm (the resulting cell will provide the seed with nutrients).  The resulting seed is hidden in a fruit.
9. What are the difference between fungi and plants?

Fungi have chitin in their cell walls while plants have cellulose.  Plants use the sun’s light for photosynthesis.  Fungi do not have chlorophyll nor do they photosynthesize; instead, they absorb nutrients from their surroundings. Thus, fungi are decomposers while plants are producers.
10. What are hyphae?  Fruiting body? Mycelium?
Hyphae are long, thin filaments.  The walls of hyphae are made up of chitin and polysaccharides.  Hyphae allow the flow of cytoplasm to transport nutrients.  Fruiting body is the specialized reproductive structure in fungi.  Hyphae expand into it.  Mycelium is the feeding network of the fungus.  It consists of a mass of hyphae permeating a substance (soil, wood or others).
11. What are mycorrhizae?  

Mycorrhizae are the association among fungi and roots of plants.  The roots provide the fungus with sugar and the fungus helps the plant with getting its nutrients from the soil.
12. What is thought to be the ancestor of animals?  Why?  

Protists are thought to be the ancestors of animals.  Specifically, the ancestor is thought to be single-celled choanoflagellate.  They live in clumps or colonies.  Furthermore, they are heterotrophs, so they must get their food from other organisms since they cannot participate in photosynthesis.  This is a fundamental characteristic among animals, because they diverge from heterotrophs.
13. What is the difference between Parazoans and Eumetazoans?  What animal phyla fall into these categories?  

Parazoans are animals that do not have symmetry.  Eumetazoans are animals that do have a defined symmetry. Parazoans include porifera (sponges).  Eumetazoans include cnidaria, platehelminthes, nematoda, rotifera, mollusca, annelida, arthropoda, echinodermata, and chordata. 
14. What is the difference between a protostome and a deuterostome?  

Protostomes and deuterostomes are different cleave patterns that arise during development.  Protostomes’ early cleavages are at a slight angle that results in a spiral cleavage while those of deuterostomes are straight down, resulting in a radial cleavage.  After the formation of a blastula, the opening of the archenteron becomes a mouth in protostomes and the anus in deuterostomes.  In protostomes, the coelom forms from the splitting of tissues of archenteron, but, in deuterostomes, it forms from the outpouching of the archenteron wall.
15. For each of the following groups or organisms, give examples of animals for each and list their derived (unique) characteristics.  
a. Porifera

They have support in the form of sessile, which are connected needlelike spicules.  At their larval stage, porifera are planktonic and float freely.  They are mostly asymmetrical so they can adapt to their surrounds and fit in small spaces.  They include sponges.
b. Cnidaria

These animals have stinging cells (cnidocytes) that cover their bodies. These cells release toxin into other animals that brush them.  They have two body forms: medusa and polyp.  Some cnidarias (such as corals) help prevent strong wave action.  They include jellyfishes, corals, and sea anemones.  They have radial symmetry (there exists a central axis around which the body is perfectly symmetrical).  
c. Platyhelminthes

They can be free-living or parasitic. Their bodies are compressed and ribbonlike. Free-living ones are planarians that move by their cilia.  Parasitic ones include tapeworms (which live inside the digestive tract) and flukes (which can be both internal and external parasites).  They include flatworms.  Most have saclike guts. They have bilateral symmetry (there is a center axis at which the body has a mirror image).

d. Nematoda

They have complete digestive tracts.  Most are free-living in the soil and help recycle the nutrients.  They are unsegmented and pseudocoelomate. They include roundworms.  They have bilateral symmetry (there is a center axis at which the body has a mirror image).

e. Rotifera

They are mulitcellular with specialized organs and pseudocoelomate.  They also have complete digestive tracts.  They are filter feeders and draw in their food by their cilia.  They include rotifers.  They have bilateral symmetry (there is a center axis at which the body has a mirror image).

f. Mollusca

Most have hard shells into which they can draw in their soft bodies.  They have coelomate bodies, a complete digestive tract, and an open circulatory system.  They include snails, octopuses and squids.  They have bilateral symmetry (there is a center axis at which the body has a mirror image).

g. Annelida

They have a basic segmental body plan.  They include leeched, earthworms, and polychaete worms.  Leeches are predators, while polychaete worms have numerous different lifestyles.  They have bilateral symmetry (there is a center axis at which the body has a mirror image).

h. Arthropoda

They have jointed appendages, a developed nervous system, specialization of body segments, and an exoskeleton made of chitin.  They can either be nymphs (born as small versions of adults) or larvae (transform into the adult form through metamorphosis).  They include spiders, insects, and crustaceans.  They have bilateral symmetry (there is a center axis at which the body has a mirror image).

i. Echinodermata

They are coelomate deuterostomes and have a complete digestive tract.  Adult echinoderms have radial symmetry, but, as larvae, they have bilateral symmetry.  They include sea stars, sea urchins, and sand dollars. 
j. Chordata

They have a notochord that provides a flexible dorsal rod for support.  They have a hollow dorsal nerve cord that is the basis for a nervous system.  They have pharyngeal gill slits and muscular tails.  There are the invertebrate and the vertebrates, which forms an endoskeleton.  They include lancelets, tunicates, sharks, fish, amphibians, reptiles, birds and mammals.
16. Define the following vertebrate structures:

a. Amnion

It is the thin membrane that surrounds the amniote embryo. It allows the embryo to float inside of it.
b. Cleidoic egg

The embryo and its developing amnion, as well as any other food reserves are packed in a shell and called a cleidoic egg.  The shell can be leathery, like for reptiles and monotrems, or brittle, like for birds.
c. Placenta

Placenta is made up of specialized maternal tissues. They exist on the inside wall of the uterus.  It is connected by the umbilical cord.
17. Define the following environmental terms:

a. Habitat

It is the “ecological address”.  It is the location at which an organism lives.
b. Niche

It is the “ecological profession”.  It is the method by which the organism lives.
c. Fundamental niche

It is the full range of resources that could be used by the organism to live.
d. Realized niche

It is the actual range of resources available and used by the organism to live.
