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CHLROPLAST 

ALLIUM 

LEUCOPLAST—
Anyloplast 

IMPATIENS—
vacuolar 
Cell wall 

CHROMOPLAST 
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Akinete: A vegetative 
cell that is transformed into a thick 
walled resistant spore in cyanobacteria 
 
Autotroph: able to synthesize the nutri-
tive substance it requires from inorganic 
substances in its environment. 
 
Bacillus: rod-shapped bacterium 
 
Coccus: A spherical bacterium 
 
Heterocust: different bag. Perform ni-
trogen fixation. (LEGUMES). 
Peptidoglycan: sugars & amino acids 
that form a cell wall. 
 
Phycobilins: a group of water-soluble 
accessory pigments, including phoco-
cyanins and phycoerythrin. Found in 
the red algae and cyanobacteria. 
 
Phycoerythrin: red pigment 
 
Phycocyanin: blue pigment. 
Spirillum: a long coiled or spiral bacte-
rium. 

 
Strict anaerobe: an anaerobe that is 
killed by oxygen. Can live only in the 
absence of oxygen.  
Viruses: Not alive, cannot replicate.  

Endosymbiont  theory: they live together to 
benefit both. Evidence: structural contain 
their DNA. A cell was engulfed and became an 
organelle.  

Oscillatoria 

Nostoc—Akinete/Heterocyst 

Split 

Grow 

Divide 

Bacteria invented respiration, 
photosynthesis, etc. 
Most abundant living thing on 
earth 
Metabolically diverse 
Small 
Prokaryotic 
Cell wall made up of 
peptidoglycan—protein sugar 
complex. 
Most bacteria are 
Heterotrophic: eat dead 
stuff—decaying organic 
matter. 
Chemoautotrophs use sulfer 
compounds as their food 
supply. 
Cyanobacteria has 
chlorophyll a. accessory 
pigments: phycosyanin, 
phycoerythrin.  
 
COCCI—Spheres 

BACCILII—Cylindrical 

SPIRILLI—Spirals. 

PROKARYOTES 

Gleocapsa 

EXAM II 
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DOMAIN: EUKARYA Kingdome: Fungi 
ZYGOMYCOTA 
ASCOMYCOTA 
DEUTEROMYEOTA 
BASIDIOMYEOTA 

Multicellular  
Heterotrophic 
All are Heterotrophic: They 
get nutrients from other 
things. 
Mainly saprobes—
decompose things 
Some are parasitic. 
Mostly terrestrial. 
Mostly filamentous. 
Hypheae: fungi fillaments—
only grow at the tips, and 
spread fast. 
Mycelium: mass of hyphae. 
Haustoria: parasitic hyphae 
(invade host) 
Reproduction: sexually and 
asexual. no genders (+ -) 

FUNGI 
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Mycelium: the fungal compo-
nent of lichen. 
 
Pileus: cap.  
 
Rhizoid: extensions of fungi 
and algae that absorb water, 
food and nutrients.  
 
Septate: divided across walls 
into cells or compartments. 
 
Stripe: stalk. A supporting 
stalk, such as the stalk of a gill 
fungus. 
 
Zygospore: The diploid (2n) 
cell resulting from the fusion 
of male and female gamets. 

Ascus: A specialized cell, characteristic of the ascomycetes, in which two 
haploid nuclei fuse to produce a zygote that immediately divides by meio-
sis; at maturity, an ascus contains ascospores.  
 
Basidioma: A multicellular structure, characteristic of the basidiomycetes, 
within which basidia are formed. 
 
Basidium: A specialized reproductive cell of the Basidiomycota, often club-
shaped, in which nuclear fusion and meiosis occur. 
 
Conidia: An asexual fungal spore not contained within 
a sporangium; may be produced singly or in chains; 
most conidia are multinucleate. 
Haustoria: “to drink” A projection of a fungal hypha 
that functions as a penetrating and absorbing organ. 
Mycorrhizae: fungus + root. Finder’s fee. 

MOLD 

1060 spp 

ZYGOMYCOTA 

Some are parasitic. 

Characterized by : Hyphae 

Coenocutin (without + cell) no cross walls 

Cell wall is made of chitin (no plants make this) 

(YEAST) 

33000 spp 

ASCOMYCOTA 

Powdery mildew 
Dutch elm disease 
Chestnut blight 

Truffles, morels 
Ascoma produce asci, and that produces 
asciospores.. 

GROUP: Yeast—
SACCHAROMYCES 

Saccharomyces (sugar + fungus)  

Cerevisiae C6H12O6—ethanol + Co2 (gas 
which makes it rise) 

Hypal tip 

Zygospore 
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FUNGI IMPERFECTI 

15000 SPP 

DEUTEROMYEOTA 
Don’t have a sexual phase we can look at. “conidial fungi—asexual spores. 

Source of 1st antibiotics 

Cheese 

PENICILLIUM 

Soy fermentation 

ASPERGUILLUS 

Conidial 

Conidia 

conidi-
oshoria 

25000 spp 

(mushrooms) 

BASIDIOMYCOTA 

Sexual structures: 

Basidioma—basidium—basiospore 

AGARICUS: Basidiospores 

Gills 

All the mushrooms 
Hymenomycetes 

Wheat rust, smuts, corn.  

Puccinia graminis 

Teliomycetes 

MYCORRHIZAE—(finders fee) 

1. Endomycorrhizae: zugomycota (200 spp). 
80% of all land plants. Hyphae grow into 

host cells 

2. Ectomycorrhizae: hyphae form net around 
host cells. 
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Agar: A gelatinous substance 
derived from certainred algae: 
used as a solidigying agent in 
the preparation 
of nutrient me-
dia for the 
growth of micro-
organisms. 
 
Alginic acids: an 
important poly-
saccharide com-
ponent of brown 
algal walls. 
 
Chrysolaminarin: The storage 
product of the chrysophytes 
and diatoms. 
 
Fucoxanthin: seaweed + yel-
lowish-brown.  
Kelp: A common name for any 
of the larger members of the 
order Laminariales of the 
brown algae. 
Mannitol: One of the storage 
molecules of the brown algae; 
an alcohol. 
 
Paramylon: The storage mole-
cule of euglenoids. 
 
Plankton: 
Free-floating, 
mostly mi-
croscopic, 
aquatic or-
ganisms. 

 
Starch: to stiffen. A complex in-
soluble carbohydrate; the chief 

food storage 
substance of 
plants; com-
posed of thou-
sands or more 
glucose units. 
Saxitoxin: algae 
bloom PST in 
shellfish 

Thickening thing— from Red sea-
weed with no nutritional value 

The Garbage Dump 

PROTISTA 
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Algae 
Mainly unicellular, mostly aquatic. Algae=photosynthetic Protista.  

Photosynthetic. Marine & Fresh Water. Chlorophyll a & c. Carotenoids—accessory pigment; 
fucoxanthic (golden brown). Storage product :Chrysolaminarin (glucose polymer) 

CHRYSOPHYTA 

“Golden Algae” Fresh water, cold & unpolluted. Mostly asexual 
reproduction (typically spores).  

Chrysophyceae 

Coenocytic  (Without + cell) filament . Lack fucoxenthin. Yellow-green algae. 
Non0motile, but swimming gametes uaucheria.  

Xanthophyceae 

Chlorophill a & c. Cell wall—silica (main component in glass) =frustule. Non-motive (float to 
tope during the day) mostly marine. Orders: (P) bilateral symmetry (C)_radial symmetry. 

Bacillariophyceae (diatoms) 

Vaucheria 

Pennales Centrales 

Chloroplast 
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Mostly marine, unicellular. Chl a & c. Well wall: naked cellulose plates (theca). 
Carotenoids—peridinin. Storage: Starch. DNA always condenses—unlike interphase. 

PYRRHOPHYTA (DINOPHYTA) 

Ceratium Noctiluca. 

FW. 1/3 are photosynthetic. No cell wall—has pellicle. It forms proteinaceous strips that 
supports plasma membrane from inside. No known sexual reproduction. Asexual.  

EUGLENOPHYTA 

Euglena 

“red Algae”, mostly marine. Only chl.  A and have phycobilins. Storage: Floridean starch (like 
glucogen) Cell wall– inner (cellular) outer, mucilaginous, agar + carrageenan (holds h2O) Coral. 

RHODOPHYTA 

Polysiphonia 

Carpospor(ophyte)angiom Spermatangia  Tetrasporophyte 

Nemalion 
Nemalion 

Peridinin is a light-
harvesting apocarote-
noid, a pigment associat-
ed with chlorophyll and 
found in theperidinin-
chlorophyll-protein (PCP)  

Paramylon: The storage 
molecule of euglenoids. 

Anterion flagellum 

nucleus 

Nucleus 

tetrespores 

HYPLOID! 

Most algae are 
hyploid 

spermatia 
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“Brown Algae” All marine. Cold water. Storage: laminarin (glucose polymer). Mannitol—
used as sweetener. Cell wall inner: cellulose/ outer: mucilaginous. Alginates etc.  

PHAEOPHYTA 

Focus Ectocarpus 

“Green Algae” FW, marine, soil borne, airborne, Resemble plants: by 1. Chl. A & b . 2. 
Store starch. 3. Cell walls of cellulose.  

CHLOROPHYTA 

Microtubilas  phycoplast (horizontal instead of vvertical) higher plants, 
unicellular, colonials, filaments.  

Chlorophyceae 

Chlamydomonas Volvox Hydro- Oedogonium Ankistrodesmus 

Marine, flat sheets, large coenocytes. Ulva (genus), phycoplast.  
Ulvophyceae 

Has phragmoplast (like plants). Plates of cells. Calvin cycle exactly like higher 
plants. Multicellular reproductive structure.  

Charophyceae 

Ulva 
Cladophora 

Spirogyra Desmids 
Chara 

Mannitol: One of the 
storage molecules of 
the brown algae; an 
alcohol. 

antheridium 

oognum Unicular/ 
pleurolocu-
lar sporan-
gia 

Vegetative 

Cells 

Egg 

Daughter colonies 

Oogonium 

Antheridium 

Antheridium 

oogonium 
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1.  

 the dominant generation is haploid  - Genera-
tion that occupies largest portion of life cycle. 

Non-vascular:  
ANTHOCEROPHYTA 
(hornworts) 
HEPATOPHYTA 
(liverworts) 
BRYOPHYTES 
(mosses) 
 
Transition to land. 
1. Sterile jacket layers of 

cells around reproductive  
structures. Antheridium 
(male)/ Archegonium 
(female).  

2. Embryo is retained in 
achegonium 

3. Aerial portions of plant 
are covered by a cuticle. 

4. Specialized cells for H2o 
transportation. 

PLANTAE 
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Mostly tropical. Gametophyte is 
dominant. Doctrine of Signatures 
(things that look like other parts). 

Small inconspicuous—can form 
large mats. Simplest of all plants.  

No cuticle.  

No stromata (instead, each cell has 
a pore that is open all the time. 

 Don’t have roots, instead have 
rhizoids—each plant to substrate, 
DO NOT ABSORB WATER. 

Sperm must swim to egg, mostly 

reproduce asexually. 
 
Water splashes into the gemma 
cup. 
 
Mitosis from mother cells. 
 

Liverwarts. 
5200 spp 

HEPATOPHYTA 

Anthocerophyta: The phylum of angi-
osperms. 
 
Bryophyta: The mosses, liverworts, 
and the hornworts (worts meaning 
herb) 
 
Calyptra: covering for the head (see 
image pg. 12) 
 
Gametophyte: In plants that have an 
alternation of generations, the haploid  
(n), gamete-producing generations, or 
phase. 

 
Gemmae: A small mass of vegetative 
tissue; an outgrowth of the thallus. 
 
Hydroids: Water-conducting cells of 
the moss hadrom; they resemble the 
tracheary elements of vascular plants, 
except for their lack of specialized wall 
thickenings. 
 
Leptoids: Food-conducting cells asso-
ciated with the hydroids of some moss 
gametophytes and sporophytes; they 
resemble the sieve elements of some 

seedless vascular plants. 
 
Protonema: The first stage in develop-
ment of the gametophyte of mosses 
and certain liverworts; protonemata 
may be filamentous or platelike.  
 
Rhizoids: extensions of fungi and al-
gae tht absorb water, food and nutri-
ents.  
 
Sporophyte: The spore ptoducing dip-
loid (2n) phase in a life cycle charac-
terized by alternation of generations.  

Gemma cups and spores archegonia antheridia Thallus , gemma cup gemmae 

Hornworts 

300 spp 

ANTHOCEROPHYTA 

Algae-like: each cell has one large chloroplast. Plant like: have cuticle. Have stomata 

archegonium 
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Mosses 

 

BRYOPHYTA 

Tropics—high humidity.  
Sensitive to air pollution 

Gametophyte dominant 
Needs water 

True Mosses 
12800 spp 

Bryidae 
Gametophyte—2 morphological 
phases. 
1. Protonema (green filament) 

filamentous, then grows and 
branches out. 

2. Leafy gametophyte. 
Peristome: distinguishing character-
istic of bryidae: spore dispersal (pic). 
Sporangium: capsule– something 
that makes spores 
Tissue they use in transport is n t the 
same that we se e in other plants 
IN SOME MOSSES: 
Hydroids: move H2O 
Leptoids: move sugars 
 

Polytrichum with 
stem 

Polytrichum sporo-
phyte 

Protonema is a plate of cells 
(round circular discs) 
No rhizoids—free floating 
Forms peat bogs (looks like root
-beer. 
Absorbs about 20x its weight in 
water 

Used as wound dressing—it is 
anti0ceptic because of it’ 2-3 
acidity on scale (7 is neutral). 
First energy source  
2-3% of earth landmass is cov-
ered with it.  

Peat Mosses 
 

Sphagnidae 

Granite Mosses 
 

Andreaeidae 

Peat Bog: Professor brought in a dry sample. Like a 
condensed rooted dark brown brick. Peat bog 
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PROKARYOTES 
Gleocapsa 
Nostoc 
Oscillatoria 

LAB EXAM I 

FUNGI 
Aspergillus 
Coprinus 
Penicillum 
Rhizopus 
Saccharomyces 

PROTISTA 
Ankistrodesmus 
Centrales 
Ceratium 
Chara 
Chlamydomonas 
Cladophora 
Desmids 
Ectocarpus 
Euglena 
Focus 
Hydrodictyon 
Nemalion 
Nocticula 
Oedognium 
Pennales 
Polysiphonia 
Spirogyra 
Synura 
Ulva 
Vaucheria 
Volvox 

PLANTAE NV 
Marchanta 
Polytrichium 
Protonema 

PLANTAE 
SEEDLESS 
Equisetum 
Psilotum 
Selaguinella 
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