Prokaryotes 

Single-cell microbes that lack most organelles 

Very versatile; inhabit diverse environments

· Domain Bacteria 

1.  Bacterial characteristics 

a.  Shape—cocci, bacilli, spirilla  

b.  Cell wall—peptidoglycan 

c.  Flagella—single or multiple use to propel the bacteria by rotation 

d.  Reproduction 

1)  Binary fission—identical with parent 

e.  Habitats  

1)  Bacteria inhabit nearly every habitat 

2)  Bacteria are specialists 

2.  The benefits of bacteria 

a.  Symbiosis—living together  

1)  Ruminants digestive tracts 

2)  Nitrogen fixing in certain legumes 

3)  Bacteria on the human body 

b.  Biodegradation—oil 

c.  Human food production—cheese, yogurt, sauerkraut 

d.  Decomposers 

3.  Bacterial pathogens 

a.  Very small number of bacteria are disease-producing 

b.  Survey of human bacterial diseases 

1)  Anaerobes—toxins (tetanus, botulism) 

2)  Allergic reactions—Streptococcus pneumoniae 

3)  Black Death, tuberculosis 

4)  Sexually transmitted diseases—gonorrhea, syphilis 

· Domain Archaea 
Unique lipid membranes, cell walls, and ribosomal RNA 

1.  Methanogens 

a.  Convert CO2 to methane 

b.  Swamps, hot springs, vent communities, cow stomachs 

2. Halophiles survive concentrated salt environment 

3. Thermoacidophiles thrive in hot, acidic environments  

Domain Eukarya

Kingdom Protista

A.  Characteristics 

1.  Single eukaryotic cells that reproduce asexually or sexually by conjugation 

2.  Exhibit all three modes of nutrition—photosynthesis, ingestion, and absorption

3.  Ultimately gave rise to the kingdoms of multicellular organisms 

4.  Very diverse kingdom; is difficult for taxonomists to agree on classification 

B.  Types 

1.  Water molds and slime molds—fungilike 

2.  Phytoplankton—plantlike 

3.  Protozoa—animal-like

C.  Protists and life  

1.  Marine phytoplankton account for 70% of all photosynthetic activity 

2.  Diatoms—abrasive products and oil reserves

3.  Protists and disease 

a.  Water molds—downy mildew, late blight of potato 

b.  Dinoflagellates and "red tide," shellfish poisoning 

c.  Zooflagellates—African sleeping sickness, Giardia 

d.  Sarcodines—amoebic dysentery 

e. Sporozoans—Plasmodium and malaria

Kingdom Fungi

A.  Fungal anatomy 

1.  Hyphae and mycelium 

2.  Chitin or cellulose cell walls 

3.  Asexual and sexual reproduction 

Above-ground sexual structure

B.  Fungal nutrition 

Three major types of heterotrophic nutrition 

1.  Saprophytic—digestion of dead organisms 

2.  Parasitic—digestion of live organisms 

3.  Symbiotic—mutual benefit of two independent organisms

C.  Fungal reproduction

1.  Asexual—fragmentation, continuation of haploid cells by mitotic division

2. Sexual—fusion of two haploid nuclei of compatible mating types, resulting in diploid zygotes that after meiosis become haploid sexual spores, which germinate to produce haploid mycelium

D.  Economic and ecological impacts of fungi 

1.  Decomposers—nutrient cycling 

2.  Diseases 

a.  Human diseases 

b.  Plant diseases 

3.  Symbiotic relationships 

a.  Lichens 

1)  Association between division Ascomycetes and unicellular green algae or cyanobacteria 

b.  Mycorrhizae  

1) Association between division Ascomycetes or Basidiomycetes and the roots of vascular plants

The Plant Kingdom

A.  Plants and people 

B.  The roles of plants in the ecosystem

· Photosynthesis

a. Produce O2 

b. Transform sunlight to chemical energy

c. Remove CO2 from environment


C.  The evolution of land plants—plants required several adaptations to move from a supportive aquatic environment to a dry, nonsupporting air terrestrial environment 

1.  Roots and rootlike structures for water and nutrient absorption 

2.  Conduction vessels for transport of water and nutrients 

3.  Stiffening substance (lignin) that penetrates conducting vessels and aids in structural support

4.  Waxy outside covering (cuticle) limits evaporation 

5.  Stomatal pores to mediate gas exchange and regulate water vapor loss 

6.  Evolutionary adaptations in plant reproduction 

a.  Early marine algae relied on water currents for fertilization 

b.  Adaptations to dry land include the generation of pollen, seeds, flowers and fruit

D.  The divisions of land plants are based on increasing extent of adaptations to dry land existence 

1.  Division Bryophyta: nonvascular plants 

a.  Lack true roots, leaves, and stems, still require a moist environment 

b.  Have anchoring rhizoids, which absorb water and nutrients 

c.  Reproductive structures evolved to protect the gametes from drying out

d.  Still depends on water for fertilization 

2.  Tracheophytes: vascular plants 

a.  Evolved adaptations which allowed life in drier conditions

1) Had to generate body support 

2) Vessels to conduct water and nutrients

3) A stiffening substance called lignin 

4) Reproductive changes that depended on wind and pollinators 

b.  Seedless plants: club mosses, horsetails, and ferns 

1) Fertilization must still rely on the presence of water

c. Seed plants 

1)  Reproductive adaptations 

a) Pollen for nonreliance on water for fertilization 

b) Seeds—embryo protection for unfavorable environments 

2)  Gymnosperms:  nonflowering seed plants 

a) Produce "naked seeds" 

b) Three divisions: Coniferophyta, Cycadophyta, and Ginkgophyta


a) Conifers are adapted to dry, cold conditions

i)  Thin, waterproof needles to decrease evaporation 

ii)  Evergreen; year round photosynthesis 

iii)  Produce an "antifreeze" substance in sap 

3) Angiosperms:  flowering seed plants 

a)  The dominant plant form on Earth 

b)  Major evolutionary adaptations 

i) Flowers to increase insect pollination and subsequent fertilization 

ii)  Fruit to protect the seed and developing embryo until favorable germination conditions occur 

iii) Broad leaves to increase photosynthesis during the growing season are shed during periods of cold and drought 

c)  Class Monocotyledoneae:  monocot grasses, grains, corn 

d)  Class Dicotyledoneae:  dicot hard wood trees, shrubs, and herbs 

The Animal Kingdom

A.  Characteristics of the animal kingdom 

1.  Multicellular heterotrophs; lack a cell wall 

2.  Motile during some stage in life and able to respond rapidly to external stimuli 

3.  Able to reproduce sexually

B.  Invertebrates—97.5% of animal organisms 

1.  Phylum Porifera: the sponges 

a.  Simple single-celled organisms that live together for mutual benefit 

b.  Lack specialization of cells; no tissue level 

2. Phylum Annelida: the segmented worms 

a. Repeating segmented rings that contain identical copies of nerve ganglia

b.  Excretory structures; muscles that advanced locomotion ability 

c.  Fluid-filled body cavity—coelom; involved in locomotion  

d.  Development of a true closed circulatory system 

e.  Evolved many rudimentary organ systems—nervous, excretory, circulatory, muscular, and compartmentalized digestive tract

3.  Phylum Arthropoda: the insects, arachnids, and crustaceans 

a.  The most numerous both in individuals and species 

b.  Evolutionary adaptations allow them to reside in diverse environments 

1)  Jointed legs 

2)  Exoskeleton for water conservation and support 

3)  Segmentation 

4)  Well-developed sensory and nervous systems 

5)  Efficient gas-exchange mechanisms 

6)  Well-developed circulatory systems

c.  Reside in both aquatic and terrestrial habitats

d.  Class Insecta—800,000 species

1) Have three pairs of legs and usually  two pairs of wings; make escape from predators easier 

2) Metamorphosis eliminates competition for food between generations

e.  Class Arachnida—50,000 species of spiders, mites, ticks, and scorpions 

1)  Have eight walking legs 

2)  Are carnivorous 

3)  Have simple eyes with a single lens 

f.  Class Crustacea—30,000 aquatic species of crabs, crayfish, lobster, shrimp, and barnacles 

1)  Vary in size from microscopic to 12 feet (3.7 meters) 

2)  Vary in number of appendages 

3)  Have two pairs of antennae generally with compound eyes 

4)  Exchange gases using gills

4.  Phylum Mollusca:  100,000 species including snails, clams, and squid 

a.  Have a moist muscular body without a skeleton 

b.  Are found in aquatic or moist terrestrial habitats 

c.  Body is protected by a calcium carbonate shell or obnoxious taste 

d.  Complex, concentrated, ganglionic brain, open circulatory system

e.  Classes 

1)  Class Gastropoda—snails and sea slugs 

2)  Class Pelecypoda—scallops, oysters, mussels, and clams 

3)  Class Cephalopoda—octopuses, squid, nautiluses, and cuttlefish 

5.  Phylum Chordata: the tunicates, lancelets, and vertebrates 

a.  Have notochord, dorsal nerve cord, pharyngeal gill grooves, and a tail  

b.  Subphyla 

1)  Invertebrates—lancelets and tunicates 

a)  Lack a head and backbone 

b)  Marine habitat 

2)  Vertebrates—only 2.5% of all animal organisms living on Earth today 
 

a.  Notochord is replaced by a vertebral column composed of cartilage or bone that is used for support, muscle attachment, and protection 

b.  Endoskeleton allows for easier growth and mobility 

3.  Seven major classes 

a.  Class Agnatha—jawless fish  

1)  Skeleton of cartilage and eel-like shape 

2)  Unpaired fins, lack scales 

3)  Slimy skin perforated by circular gill openings

b.  Class Chondrichthyes—"cartilage fishes"—sharks, skates, and rays 

1)  Leathery skin 

2)  Respire by gills 

3)  Have a two-chamber heart 

c.  Class Osteichthyes—"bony fishes" 

1)  Varied forms 

2)  Supplemental lungs for fresh water living 

3)  Fleshy fins 

d.  Class Amphibia—adaptations enabled the movement from aquatic to terrestrial existence—frogs, toads and salamanders 

1)  Bony support for the body 

2)  Waterproofing for the skin and eggs 

3)  Moist protection of the respiratory membranes

4)  Development of adult lungs 

5)  Control of body temperature 

6)  Still need an aquatic habitat for reproduction 

e.  Class Reptilia—evolved 250 million years ago from the amphibians with complete independence from aquatic habitat—turtles, alligators, crocodiles, dinosaurs 

1)  Tough scaly skin 

2)  Internal fertilization 

3)  Shelled amniotic egg 

4)  Skeleton modified for better support and locomotion 

f.  Class Aves—evolved about 150 million years ago from the reptiles and took to the air—all bird species 

1)  Warm-blooded 

2)  Four-chambered heart for more efficient circulation 

3)  Air sacs part of the respiratory system 

4)  Feathers for protection and insulation 

5)  Acute sensory and nervous system 

g.  Class Mammalia—evolved 70 million years ago from the reptiles after the extinction of the dinosaurs 

1)  Warm-blooded 

2)  Four-chambered heart 

3)  Fur for insulation and protection 

4)  Legs for running fast to avoid predators 

5)  Mammary glands to nurse their young, who are born alive 

6)  Complex cerebral cortex—increased learning ability 

7)  Includes egg-laying monotremes, marsupials (opossums, koalas, kangaroos) and placental mammals 

