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In any case, prokaryotic organisms held the carth as their exclusive domain during
two-thirds to five-sixths of the history of life. With ample justice Schopf lubels the
Precambrian as the ‘age of blue-green algae.’

5 Stephen Jay Gould

~ Soil algae occur in nearly all terrestrial environments. “They are simple photoan-
W@Hc mgnmsms that lack tissue differentiation, but they vary greatly in mor-
o shysiology, reproduction, and habitat. Although considerable numbers of
~ algae are pzmem at the surface and within the subsurface layers of most soils, there
ol “ﬁgm lack of awareness of their presence. Hence, the algae have been much
, .i ”m than nonphotosynthetic soil microorganisms. This lack of attention has
| ﬂ;e mesion that they are not an important component of the community

ganisms, even though algae may be the only primary producers pre-
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Chlorophyll 3 and b, a- and B~
carotene, astaxanthin, lutein,
neoxanthin, siphonein. siphonoxanthin,
Chlorophyll a and ¢, B-carotene, lutein,
Chlorophyll a, B-carotene, antheraxanthin,
aphanicin, allophycocyanin,
aphanizophyll, flavacn, lutenin,
myxoxanthin, myxoxanthophy!ll,
oscilloxanthin, phycocyanin,
phycoerythrin, zeaxanthin

Bacillaniophyceae  Chlorphyll a and ¢, B-carotene,

lutein, diadinoxanthin, fucoxanthin
Chlorophyll a and b, B-carotene,
antheraxanthin, astaxanthin, lutein,

neoxanthin
Chlorophyll a and d, a- and B- carotene,
taraxanthin, allophycoyanin,
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* 5-1 Some representitive soil cyanobacteria (a—d and f) and eukary-
tic algae (e and g) () Gleocapsa, (b) Anabaena, (c) Microcystis,
Nostoe, (e) Pinnularia, () Spiruling, (g) Euglena. Original drawing by

&
.

by Meaing (1981), and a recent two-volume survey by Christensen (1980, 1994) pro-
des comprehensive coverage of algal systematics.

‘in Soil

i widely distributed. In addition (o soil, the terrestrial

ynd on plants, rocks, and even animals. All species belong:
lar or filamentous, cells frequently remain together,
aterial. At the subcellular level, the cyanobacteria are
similar 1o bacteria. Their cell walls show some
a. As would be expected, cyanobacterial DNA
poplasm by a nuclear membrane; hence

Major Groups Found in Soil

Figure 5-2 Diagram of 1 cross section of a cell of a cyanobactenium: G = gas vesicles, Gl
= glycogen granules, Iv = intralamellur vesicle, L = lamellae, N = nucleoplasm, Ph=
polyphosphate body, Ph = polyhedral body, Cm = cytoplusmic membrane, Py = phycobil-
isomes, R = ribosomes, § = sheath, Sg = suuctured (cyanophyein) grnule, W = wall
Adapted from Pankralz and Bowen, 1963, Used with permissian. Figwre redraum by Kim
Luoma.

mass of material called the central body Cyanobacteria do not have chloroplasts,
their photosynthetic pigments are usually associated with membranous layers
called lamellae and appear uniformly distibuted throughout the cyiopliss
(Fig. 5-2). The cyanobacteria contain chlorophyll 4, but not chiorophyll by how
ever, the dominant pigment is the blue-colored phycocyanin. The siorge product
mqrznobmeriaismrchlik:bmmmtalmmud*ﬂ 4y
Some species store food reserves as oils. Reproduction is by simple cell division e
without mitosis. The cyanobacteria produce several different types of immobide
spores. They are usually found within a filament or tichome, arising from & vege:
tative cell. They form a thick wall after being filed with food reserves. Many B8
mentous species can form sporelike cells called heterocysts, which are '“; oy |
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~ Green Algae

Chapter 5 Eakaryolic Algae and Cyanobacteria

In contrast to the cyanubadtena. considerable cellular organization exists in the_
siology closely resemble that of

eukaryotic green algae. Their organization and phy _
higher plants. In general, the cell walls of eukarvouc algae are similar 10 those of
higher plants. their DNA i jocalized within minutely perforated nuclear membranes,
and the photosynthcuc apparaius, including the pigments. is contained in chloro-
plasts. Green algae possess chlorophyll a as the predominant pigment. [n addition
to the nudleus, eukaryonc cells may also contan organelles, including vacuoles, fla-
geila, Golgi bodies, and mioc hondri

Diatoms and Yellow-Green Algae

. the soil. Terrestrial diatoms are
capable of movement The

Diatoms live in fresh and salt water and

generally smaller than aquatic speaies and n

ditoms are usually unicellular but may occur in flamentous colonies or as
branched or unusual clusters. The cell wall or frustule (Fig. 5-3) is composed

of two slightly overlapping valves. The cytoplasm contains a single nucleus and

53 Phowomicrograph of disom cell walls, also called frustules b
A i 5. From the Soil
Society of Amenica. Dussion S 3 slide set. [sed with permussion
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C ! ' ! o two. The
mal method of reproduction 15 asexual by division of one cell into )
is chrysolaminarn,

storage product in the diatoms ".J" B-13 linked glucan
Diatoms form resting spores with thick, ornamented walls. 1

form resting cells, distioct from the spores,
vegerative cells but lack a protective layer : .
tr;’éll[:)w-;rccn algae cF:n be motile, with separate furwurf:i—dlre{lrd and
posteriorly-directed flagella. Their chloroplasts contatn chlorophyll a but lack
fucoxanthin; other carotenoid pigments provide the characteristic yellow-green
coloration of this group. The cell walls of the yellow-green algae are usually
composed of cellulose and consist of two overlapping halves. The principal
bably a B-1,3 linked glucan, but research suggests that
age "Members of this class usually mult-
: nmotile spores. Sexual repro-
They have the ability ©

n addition, they can
that are morphologically simuar o

storage product is pro
lipids are also important for food stor
ply asexually by fragmentation and motile or no
duction has been found in Botrydiun and Vaucheria

form resting spores,

Morphology and Reproduction

Soil algae are simple, undifferentiated organisms. As noted previously, they may
oceur as unicellular types or as cell aggregates, the later rangmg from filamen-
tous to more complex colonial species (Fig. 5=1). Individual algal cells may also

tly in size and shape. The cyanobacteria are similar in size to other

f.'l12|l'l gre
prokaryotes and commonly have cellular volumes ranging from 5 to 50 um?’, al-
though volumes from 0.1 to 5,000 pm’ are known. The unicellular eukaryotic
algae are somewhat larger and have 2 normal range of 5,000 to 15,000 pm®,
with extremes of 5 to 100,000 L.L]'[lj'. Rudimentary colonies are formed when sev-
eral generations of cells remain attached after cell division Other groupings
may take the form of branched or unbranched filaments called trichomes.
Although these organisms are considered simple, they possess great diversity
For example, the euglenoids, a small group often classified as animals rather
than plants, lack a cell wall and may ingest food through a gullet. Conversely,
the genus Botrydium has a balloon-shaped aerial thallus and a mass of
branched rhizoids.

Many soil algae are able to form spores. These spores are 4 means of carrying
the species over periods of unfavorable environmental conditions rather tham a
means of reproduction. They can be formed either sexually or asexually, Some
species may form thick-walled resting stages, which are usually morphologically
specialized structures. However, formation of resting spores may involve primurily
physiological changes, including decreased metabolic activity or the producnon of
protective mucilage

Algae demonstrate as much variation in reproduction as they do in morphol-
ogy; vegetative, asexual, and sexuul processes are all present Reproducuon n
the eukaryotic algae is more varied than in the other groups Practically all the
green algae include some form of sexual reproduction Reproduction in the
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