
14 
Bacteria and Protists 

14.1 Bacteria 
*Oescribehew bacteria reCifOClIJO€i. 

14.2 Protists .. 
.. 

.. 

Introduction 
For and are 

into groups to their evolutionary 
relationships. Taxonomy is 

14-1 

Within smallest 

names are 
in the same family, 
the same order, 

on kingdoms within 
and Animalia. 

Table 14.1 Classification of Organisms 

Domain 

Class 
Ordef 

Corn 

Poaceae 

mays 

"To specify organism, you must use the f,dl name, such as 
Zea mays. 

to the 

are currently being 
Domain includes four 
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14.1 Bacteria 

Bacteria, including cyanobacteria 
Their and 

DNA, 

out enzymes into 
cules. Some bacteria are parasitic cause 
ria are photosynthetic or chemosynthetic 

are always 
pigments. In 

blue-green , are 
found in eukaryotic 

and 

Gram 

Stain 

1. Use one that has six for 
2. a sample around your or 
3. 

a sterile cotton swab, 

on slide. 
across your allotted samples must 

1. 
S. 

6. 
7. 
8. 
9. 

10. 

ll. 
12. 
13. 
14. 
15. 

Allow the smear to air 
Fix 

Flood 

slide with absolute 1 minute. 

1 to 2 minutes. 

smear to 

lens.) 

Structure of Bacteria 

On a nutrient as 
to identify 
for growth. 

bacillus 

A colony 
type of 
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Figure 14.1 Generalized structure of a 
bacterium. 
(a) This low-power electron micrograph does not 
show the detail of the (b) drawing. Pili are organs 
of attachment. 

a. Electron micrograph 

II ri""""m"" 
1--1 

200 nm 

/~-- flagellum 

b. Drawing 

Bacteria are so small their size is measured in micrometers ()lm). Therefore, an electron micro

scope is needed to show their makeup. Figure 14.1 indicates that the cytoplasm is bounded by a cell 

wall that may be enclosed by a capsule. Some bacteria move by flagella, which are composed of 
helical strands of a protein known as flagellin. Although bacteria do not have a nucleus, they do 
have a dense area called a nucleoid where a single circular strand of a DNA double helix is found. 
Protein synthesis is carried out by thousands of ribosomes. 

.. 

tion: Structure of Bacteria 

1. 

2 . in Table 14.2. 
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the your thumbprint, or use a 
around your teeth or your nose. Put 

by your Remember to view 

plate, and 
as in the library, room, or your car. 

, it subsequently will show bacterial 

3. 

4. 

on display. is required to 

v;:>,~v#.'c Slides 

14.2 as a guide . 

.~___ What is an 

14.2 Shapes of bacteria. 
Bacteria can be (spiral or 
(c) coccus 

(b) bacillus sometimes with or in 

a. A spirillum with flagella b. Bacilli in pairs 

174 14 Bacteria and Protists 14-4 



Cyanobacteria 

Cyanobacteria were formerly called blue-green algae because their general growth habit and appear
ance through a compound light microscope are similar to green algae. Electron microscopic study of 
cyanobacteria, however, revealed that they are structurally similar to other bacteria, particularly other 
photosynthetic bacteria. Although cyanobacteria do not have chloroplasts, they do have thylakoid 
membranes, where photosynthesis occurs . 

Observation: Cyanobacteria 

Gloeocapsa 

@ .f?repafE ~ evet ffiElliIlt ef a Cloeocapsa CllItU~ if available, Sf examine a prepared slide, using 
. high power (45X) or oil immersion (if available). The single cells adhere together because each 

is surrounded by a sticky, gelatinous sheath (Fig. 14.3).

@ What is the estimated size of a single cell? ____ _ ____ _ _ _ __________ 

Figure 14.3 Gloeocapsa. 
G/oeocapsa is a cyanobacterium, a unicellular organism that sticks to others because of the gelatinous sheath. 

gelalinous sheath 

"-.I+;/-H-- ceII 

a. Drawing 

f----------1b. Photomicrograph 20pm 
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Oscillatoria 

~~~~~~~~~~' exam-
high 

2. 

vegetative cell 

dead cell 

a, Drawing 

Figure 14.4 Oscillatoria. 
Oscil/a/aria is a filamentous rUC1,nrlln"rTC 

Anabaena 

thin nature is its color? ___,,___ 

a, 

14.5 Anabaena. 

heterocyst 

b 

with (b) hAl,prnl'''<:! where atmospheric nl!r(\n~'n (N2) is converted 10 ammonia. 
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14.2 Protists- -~--------
Protists belong to domain Eukarya 

it to them. 

as 
possess flagella, which are 

subdivide 

Phylum 

Heterotrophs by ADSOlrDtllon 

'Not in the classification of added here for 

Heterotrophic Protists 

to unicellular 
that food vacuoles. Other 

of excess water, are Usually 
pseudopodia, some move cilia, 

viV(L'( which causes a common 

Observation: Heterotrophic Protists 

1. 

2. 
3. 
4. 

You 
cium 

wet mounts or 
Complete Table listing 

opportunity to 
your 

14-7 

restricted to heterotrophic 
as contractile vacuoles that 

have some 
14.6). 

of locomotion; some use 
such as 

not locomote at all. 
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contractile 
vacuole 

Figure 14.6 Protozoan diversity. 
Protozoans are motile the means illustrated: Amoeba; (b) (c) Trypanosoma in host; Trypanosoma 
structure. 

nucleus contractile vacuole 

cytoplasm 

a. Amoeba moves by pseudopodia. 

pellicle 

micronucleus vacuole 

contractile 
vacuole 

food vacuole 

b. Paramecium moves by cilia. 

d. );;,,,'J"flm;; moves by flagella. 
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Photosynthetic Protists 

14.7 Photosynthetic 

Splrogyra, a green alga b. Coscinodiscus concinnus, a diatom 

c. Pyrocystis, a dinoflagellate d. Fucus, a brown alga e, Euglena, a euglenoid flagellate 
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Spirogyra 

often is seen as a 

you think Spirogyra got its name? ________ 

is the 

_ 

Figure 14.8 Spirogyra. 
(a) Spirogyra is a in which each cell has a ribbonlike chloroplast. (b) During conjugation, the cell 
contents of one filament enter the cells of another filament. formation follows. 

cell wall 

nucleus 

pyrenoid 

a. Individual cell 

20 flm 

b. Conjugation 

the pyrenoids, 
center of the by 

reproduction illustrated in 
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Volvox 

parental 
away a portion 

of Volvox 

slide. 

Figure 14.9 Volvox. 
The adult contains many individual cells and colonies. 

Adult colony daughter colonies 

200 I-lm 

c. Daughter colonies 

b. Individual cells 
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Fucus 

Laminaria 

tide is out 
body plan, 
Note also 

14.lOaJ. These brown 

Figure 14.10 Brown algae. 
(a) Brown include the seaweeds Fucus, .'>Ri'(lR·C;.<;/lm and Laminaria. Enlargement of a Fucus thallus, 

a. Representative brown algae 

b. thallus 

receptacle 
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names of of the brown algae 
if the following structures are present on your 

Figure 14.11 Red algae. 
Generally, red algae are smaller and more delicate than brown Sebdenia has a pronounced filamentous struc
lure. (b) Calcium carbonate is deposited in the walls of the red Corallina. 

a. 

14-13 

b. 
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1 

2 

3 

4 

Table 14.5 Red Algae 

Specimen Genus Description 

-
.... 

4IiI. 

~ 

Observation: Diatoms "
The golden-brown algae have a yellow-brown pigment that, in addition to chlorophyll, gives them "
their color. w.The cell wall of diatoms (phylum Bacillariophyta) is in two sections, with the larger one fitting 

over the smaller as a lid fits over a box. Since the cell wall is impregnated with silica, diatoms are 
 -..
said to "live in glass houses." The glass cell walls of diatoms do not decompose, so they accumulate 

in thick layers that are subsequently mined as diatomaceous earth and used in filters and as a natu
 4W. 
ral insecticide. Diatoms, being photosynthetic and extremely abundant, are important food sources 

for the small heterotrophs (organisms that must acquire food from external sources) in both marine 

and fresh-water environment. 

~ Make a wet mount of live diatoms.,. or view a prepared slide (see Fig. 14. 7b). 

Observation: Dinoflagellates 

Dinoflagellates (phylum Pyrrophyta) have two flagella; one is free, but the other is located in a 

transverse groove that encircles the animal. The beating of these flagella causes the organism to spin 

like a top. The cell wall, when present, is frequently divided into closely joined polygonal plates of 

cellulose. At times there are so many of these organisms in the ocean that they cause a condition 

called "red tide." The toxins given off in these red tides cause widespread fish kills and can cause 

paralysis in humans who eat shellfishes that have fed on the dinoflagellates.
*" -Make a wet mount of live diftoflagellat€~ or view a prepared slide (see Fig. 14. 7c) . 


.........=-_'r.D---H-r~ ect some of the sediment on the 

2. 
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plant 
as a drought, 

molds were once 
cycle. are saprotrophic, slime 

Acrasiomycota) usually exist as individual 

cells at one time 

Slime Molds 

they have 

and plasmodial 
cells, on 

occasion to form a pseudoplasmodium. Plasmodial slime molds (phylum Myxomycota) usually exist 
as a plasmodium, a multinucleated mass 

The plasmodium of a plasmodial 

into a 

times unfavorable 
A sporangium is a reproductive structure that 

molds, spores become flagellated 
are 

you see. ______________________________._________ 

Figure 14.12 Plasmodial slime mold. 
Life Micrograph of a of 

b. Plasmodium 
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L What is the difference between and cells? 

2. 	 In what ways are like 

How are they different? 

3. 	 How can in contrast to live in an environment that lacks 
nutrients? 

4. 	 List the three of and the of nutrition of each. 

Type 	 Nutrition 

a. 

b. 

c. 

5. 	 List the three different structures for locomotion found and !lame an that 
utilizes each structure. 

Structure 	 Organism Name 

a. 

b. 

c. 

6. 	 Name two characteristics of slime molds their mode of nutrition and how survive 

conditions unfavorable for 

sentence: Plasmodial slime molds 7. the exist as 
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15 

Fungi 


15.1 
of bread mold. and describe both 

15.2 Sac .. the structures of sac both the sexual and asexual 

15.3 Club 
structures of club both and asexual 

structures structures. 

15.5 

15.6 
between and 

Introduction CI...ASSIFICATlON: KINGDOM FUNCSI 
Fungi are saprotrophic in same manner 
bacteria. fungi bacteria are 

some groups. 
differences 
structure 

of 

by walls 
they are not. 

windblown spores (small, 
covering) 

or asexually. 
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15.1 Zygospore Fungi 
Zygospore fungi (phylum Zygomycota), such as black bread mold, commonly grow on bread or any 
bakery goods kept at room temperature. Identify the sexual and the asexual portion of the life cycle 
Jf Rhizopus, the black mold shown in Figure 15.l."*" Is the nucleus in the mycelium of Rhizopus haploid or diploid? Where does meiosis 

occur in the Rhizopus life cycle? Where are spores produced? _________ 
In zygomycota, the hyphae are nonseptate (without cross walls), and therefore, the hyphae are 

multinucleate. 

Figure 15.1 Life cycle of black bread mold, Rhizopus sto/onifer. 
Windblown spores are produced during both asexual and sexual reproduction . 

zygote 

)~I 
diploid (2n) 

thick·walled 
zygospore 

nuclear ......................~,,~..................~~~~j-_________-, 
fusion I 

)~I 
gametangia 

cytoplasmic 
fusion 

Sexual 
Reproduction 

haploid (n) 

~gQ$pore 

germination 

- mating type + mating type 

... .. .• '. '. 
spore!! (n) 
. ..... . .,' ........ . 

1/· .: .::~.: \.-:;.<.. .
( ::>: ·g~rmin~tiOn 

...:. t.· .of spores 
, ... 

-.--..-- ... - ... ------~ -. -----~., 
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Black Mold 

structures in Figure 15.1: 

L 

2. 
3. 

Mold 

1. If available, examine bread that 

bread? ______- Describe 

2. a petri dish 

Identify the 
3. 

are 
stolons are horizontal 

are black. 

moldy. Do you black on the 

see. ______________~~______________________ 

a dissecting 

List the structures you can identify. __________ .............._______._~______~____ 

4. 
structures seen 

3. 
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Yeasts 

are an ascus 
asexually, either by and cell division or by budding. Budding involves an unequal distribu
tion during cytokinesis. 

Yeasts are during wine the 
fermenting. Yeasts are also helpful in that the carbon dioxide they give off rise. 

a slide of an ascus and How many 

are in 
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Cup Fungi 

produce an ascocarp 
body a mass of 

sterile hyphae protect the A diploid (2n) produced in 
divides 

In 
1 

View a identify the and 

15.2 
A cup fungus such as 

Sac fungi. 
has a fruiting body shaped like a cup. (b) A morel such as Morchella has a 

fruiting body. 

- mating type (n) 

Morel, Morchella 

b. Photo of light micrograph of ascocarp secUon 
of morel. 

Cup fungus, Sarcoscypha 

a. Photo and drawing of ascocarp section of cup fungi 
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mushroom, 

15.3 Club Fungi 


l11Ycelium may exist 
include the 

are edible, 

usually 
and produce a dikaryotic 

of years and 

, bird's-nest and stinkhorns in which 
mature the smuts are 

some-

a mycelium that, in turn, 

Mushrooms 

(n) 	 from two different 
a basidiocarp, 

commonly known as a mushroom. mushrooms, a button-shaped structure expands to 
consists of a or and a with 

are 	thin plates (lamellae) basidium 
Pore mushrooms pores 15 

1. Obtain an 	 mushroom-for example, identify as many of following 
structures as 

a. 	 Stalk: The upright portion that the cap 

b. 	 Annulus: A surrounding the where the immature (button-shaped) mush
room was 

c. 	 Cap: The portion of the 

On the underside 

club-shaped structures 

the cap, on which the basidia are 

e. On the 	 basidia spores are 

f. 	 Basidiospores: produced by 

2. 	 View a 
basidia, and basidiospores. 

cross section 

for the 


3. you see individual in the you see below. 

4. 	 Are the or outside the 

5. Can 	 a reason for some the basidia having 

were produced? ___6. 	 type of nuclear (s) took just the 

7. happens to are 
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Figure 15.3 Club fungi. 
Life cycle of a gilled mushroom in which sexual reproduction is the norm. (b) Mushrooms occur in a ring where 

nutrients are available. Pore mushrooms have pores, not Puffballs fully enclose their spores. 
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15.4 Imperfect Fungi 

by on upright 

are "imperfect" in the sense that no sex
may not 

2. 

3. 

4. 

low power, and 
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15.5 Fungal Diversity 
1. 	 Table 15.1 may be helpful when phylum 

Basidiomycota, phylum 

Table 16.1 Comparisons of Fungi , 

reproductive structures cut off by complete septae in all fungi; these deSCrIptions in the ordinary, 
nonreproductive hyphae. 

2. fungi on 15.2. 

Table 16.2 FUn'gal Diversity 

Common Name Scientific Name 
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15.6 	Fungi as Symbionts 
When two function a relationship to 
other called symbiosis. In mutualism, both symbionts benefit. In parasitism, one symbiont 
from is Two symbiotic are studied: 
and "",rrnrr 

Lichens 

The body of a 
layer. 

exact rela
but getting the fungus to grow 

relationship by 
with a ""I"'"o.. ron 

fungus is on photosynthetic cell? _~__~.___~.__._._._~ 

the relationship as mutualistic or 

What 

Would you 

Lichens can be leaflike and foliose, or shrublike fruticose (Fig. 15 

identify as or 
your answers your instructor. 

Sample 	1 ____________._~.___~.__.__._.__.__.. _.. _____. 

2 ___ .._ .._________..._. ____.._..... ___________~________________._____.....___ 

3 ____ ~____________________________________________________ 

the placement. _ ..____...._________._____._._.__ . ____.~____ 

Observe numbered 

View a slide of a lichen 

Mycorrhizas 

Mycorrhizas are The 
gal in this case 
passes 

ew a microscope slide a YYH!'rnrr 	 the root 

hyphae. What type of mycorrhiza are you observing? 
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15.4 Lichen morphology. 

a. This section of a lichen shows 
and the fungal hyphae, which 

b, Crustose lichens are compact. 

c. Fruticose lichens are shrublike, 

d, Foliose lichens are leaflike. 
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L the basis for the names: 

a. 

b. 

c. 

d. 
2. 	 Tell what of spore is within or on each of the structures, and cite the 

name. 

Type of 	 Phylum Name 

a. 

b. Ascus 

c. Basidium 
3. and Deuteromycota both what of spore asexual reproduction? 

4. the 

the is a ~~___ _5. 	 A student is bodies, If the spores are 

is a ____________~__.If the spores are within enclosed structures, the 

roots." Explain, _ .. _______"__,______J. are sometimes referred to as 
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