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® SW . simple colonie ;. aubobrophic

2. Examine living” under the compound microscope.

Scenedesmus (Figure IS an aquatic green ‘5,2 that is common in
aquaria and polluted water. & :

The nucleus is the spherical organelle in the approximate middle

of each cell.

Vacuoles are the transparent se\l:eres that tend to occur at either

end of the cells.
Spines are the transparent projections that occur on the two end cells.

Cell walls surround each cell. \ P /

o VOIVEX ittt aukolrophic

Cytoplasmic strand -1 X

Cell wall 8 127
L
Nudeus —— 28 ™"

oy
\ 'i...,' '\..;;'II v' = &
;.;};3/’ M"
.y colonies
by, R ,“

. Observe that the cells of this organisn: lie in a transparent matrix form-
ing a large hollow sphere. The approximately 500 to 50,000 (depend-
ing on the species) nonreproductive somatic cells are permanently
united by cytoplasmic connections. These cells have chloroplasts for
photosynthesis and flagella that beat in a coordinated motion to move
the colony like a ball. During asexual reproduction, certain cells in

the sphere (reproductive cells) enlarge and migrate inward to become
daughter colonies.

. Identify the following structures: somatic cells with cytoplasmic
connections and flagella. Depending on the magnification of your
microscope, you may be able to distinguish cell walls and nuclei in the
cells. Daughter colonies are smaller spheres within the larger colony.
These are released when the parent colony disintegrates.




Exevcise 2.1
The Microscope
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— Diffusion: physical precess. which  wolecules. move. From an area where  bhey (molecules) arc m high - Sdccfivifi pcrynealoc
concenbration to one where  bheir  concentretion 1s lower.

— kne vwa\lihj For Ehesc molecudes needs  cnersgy : the Kt m all aboms and molecules.
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— Dialjs'ls liubi'lj : is a membrane made of mgcnml:ai cellulose Fibers
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Inbroductions

—Enzyme: @ biclogical cxlalysts @ speed yp chemicul reackion @ does vel consumed (withoul being used up or allered )

— A swall awounl- of  enzyme can aller a relavely enormous amounl of substrate {sub)

— the achiveside bine in wilth sub Fvwniw’ Gomplex

— sub T enzyme = enzyme—sub Complex -
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Mechanism of enzyme activity
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—Earthis anopen systcm requirving an input of energy Lo drive Hhe prosses. of life
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FIGURE 7.1

The cell cycle. In interphase (G,, S,
G,), DNA replication and most of the
cell’s growth and biochemical activity
take place. In the M phase, the nucleus
divides in mitosis, and the cytoplasm
divides in cytokinesis.
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mechanisms that limit the number of mitotic cycles that cells can undergo.
If telomeres fail to shorten, cells may continue to divide, as in cancer cells.
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)pJI\) 12>

In multicellular organisms, in preparation for sexual réproduction, a type of
nuclear division called meiosis takes place. In meiosis, certain cells in ovaries or
testes (or sporangia in plants) divide twice, but the chromosomes only replicate
once: This process results in the fourdaughternuclei with new combinations
of chromosomes. Eggs or sperm (or spores in plants) are eventually formed. In
contrast to mitosis, the process of meiosis contributes to the genetic variation
that is important in sexual reproduction. Generally in both mitosis and meiosis,
after nuclear division the cytoplasm divides, a process called cytokinesis.

Events from the beginning of one cell division to the beginning of the next
are collectively called the cell cycle. The cell cycle isdivided into two major
phases: interphase and the mitotic (M) phase. The M phase represents the

division.of the nucleus and cytoplasm (Figure 7.1).
1 2.
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Lab Study A. Inferphase

During interphase, a cell performs its specific functions: Liver cells|produce ., —
__bilef intestinal cellsabsorb nutrients{ pancreatic cells)secrete enzymes; skin cells )

produce keratin. Intdrphase consists of three subphases, G, S, and G,, which

begin as a cell division ends. Asinterphase begins, there is approximately ‘ &£

as much cytoplasm in each cell as there was before division. Each new cell has

a nucleus that is surrounded by a nuclear envelope and that contains chro-

mosomes inﬁu@@)r@densed. siate. In this uncoiled state, the mass

_ of DNA and protein is called Located outside the nucleus is the

wﬁiiMagramhmonMwnmmaMimem .
. cells. The centrosome is the organizing center forjmicrotubules (Figure 7.2).

il
= /7%)\ . 7 cen¥rioles . inomiwmals <cll
} yosowe N

o’ oo ~N microtubules 5 i plant celt

Centrosomes

1. Build two pairs of homologous chromosomes, one long pair and one (with centriole pairs)
short pair. Construct the first homologous pair of single chromosomes
using 10 beads of one color for one member of the long pair and 10 beads
of the other color for the other member of the pair. Place the magnetic
centromere at any position in the chromosome, but note that it must
be in the same position on homologous chromosomes. The centromere
appears as a constricted region when chromosomes are condensed. Build
the short pair with the same two different colors, but use fewer beads. You
should have enough beads left over to duplicate each chromosome later.

2. Model interphase of the cell cycle:

a. Pile all the assembled chromosomes in the center of your work area
to represent the decondensed chromosomes as a mass of chromatin

in G, - Tep 0 —> G > greuti FIGURE 7.2

Interphase.

Centromere

composed of two sister
chromatids held together at the
centromere; condensed as in

prometaphase.
. »’\73

"
single cheemossme )



Lab Study B. M Phase (Mitosis and Cytokinesis)

In the M phase, the nucleus and cytoplasm divide. Nuclear division is called
mitosis. Cytoplasmice division is called eytokinesis. s divided into five

subphases: prophase, prometaphase, metaphase, , and telophase:

1. To nepresent- leave the chromosomes piled in the center of
the work area. G
- Prophase begins when W At this\‘
@ time they become visible in the light microscope. Centrioles continue
- tomove to.opposite poles of the nucleus, and as they do so, afibrous,G)
rounded structure tapering toward eachend; called a “@to
form between them. mm (Figure 7.4).

@

2. AM the centrioles are at the poles of the cell. To repre-
se| prometaphase, move the centromeres of your chro-

mosomes to lie on an imaginary plane (the equator) midway between

the two poles established by the centrioles. @&

During prometaphase, chromosomes continue to condense (Figure 7.3).
(*)The nuclear envelope breaks down as the spindle continues to form.
&\ Some spindle fibers become associated with chromosomes at protein

structures called kinetochores. Each sister chromatid has a kinetochore

atthe centromere. These spifidiemicrotubules now om the

chromosomes to the centrosomes at the poles. The and pull of @ Chromosome, consisting

spindle fibers on the chromosomes ultimate of two sister chromatids

totheequator. When the centrome

‘ends and the next phase begins (Figure 7.5). W

How many duplicated chromosomes are present in your prometaphase FIGURE 7.4

nucleus? Prophase mitosis.
Fragments v

I
3. To represent a relatively static phase, leave the.chromo-

In metaphase, (also called
the metaphase plate). The two sister chromatids are held together at the
centromere. Metaphase ends as the centromere splits. -
Label Figure 7.6 with chromosome, spindle fibers, centrosome, centri-
oles, kinetochore, equator.

pole

FIGURE 7.5
- Prometaphase mitosis.




4. Holding on to the centromeres, pull the magnetic centromeres

apart and move them toward opposite poles. This action represents

After the centromere splits, sisterchromatids separate and begin to
move toward opposite poles. Chromatids are now called chromosomes.
Anaphaseends as the chromosomes reach the poles (Figure 7.7).
Describe the movement of the chromosome arms as you move the
centromeres to the poles. A

<f’;

;V}? '\X/v
= spH 4

¢35 ol o

Certain biologists are currently investigating the role played by spindle
fibers in chromosome movement toward the poles. Check your text for
a discussion of one hypothesis, and briefly summarize it here.

()f()?"‘qs(>\ ;’5 <

5. Pile your chromosomes at the poles to represent-
As chromosomes reach the poles, anaphase ends and t

The spindle begins to break down. Chromosomes begin to uncoil, and = Chromosomes
. A-nuclearenvelope forms around each new cluster
FIGURE 7.7

Anaphase mitosis.

of chromosomes.

6. To represent cytokinesis, leave the two new chromosome masses at the
poles.

The end of telophase marks the end of nuclear division, or mitosis.

Sometime during telophase, the division of the cytoplasm, or cytoki-
nesis, results in the formation of two separate cells. In cytokinesis in

cells of animals, fungi, and slime molds, a cleavage furrow forms at
the equator and eventually pinches the parent cell cytoplasm in two

(Figure 7.9a). Actin and myosin, the same molecules found in muscle
cells, contribute to the formation of the cleavage furrow. Inplantcells,

membrane-bound vesicles migrate to the center of the equatorial plane
and fuse to form the cell plate. This eventually extends across the cell,

FIGURE 7.9
Cylokinesis In animal and plant
cels, (a) n animal cells,  clevige
furrow forms at the equator and pinches
the cytoplasm in two. (b) In plants, aeell
”mlhnumnoldnulud
mmllmmmophmln




-1 plant celt (onion) FIGURE 7.12
Prophase.

FIGURE 7.11
Interphase.
Observe the
dividing cells under
the microscope.
Draw and label an
interphase cell in the
box on the right.

FIGURE 7.12

Prophase.
FIGURE 7.14

Metaphase.

FIGURE 7.15
Anaphase.

FIGURE 7.16
Telophase and cytokinesis.




PLANT DIVERSITY PART ONE:

Nonvascular plants and seedless vascular plants

e Kingdom Plantae

AG

e Phylum is a principal taxonomic category that ranks above class and below kingdom.

Plant life cycle:

/N

e All land plants have a common sexual reproductive life cycle called alternation of |

J Pl

generations, in which plants alternate between a haploid gametophyte AW o
ot ey Lhest bwo )74
generation and a diploid sporophyte generation. / ™ P et Yk
/\A;os’xs
¢ Inliving land plants, these two generations differ in their morphology, but they are %&@PW
comelyphyke -

still the same species.

(won - vaculer)

e In all land plants except the ry?gphytes, he diploid sporophyte generation is the
dominant generation. > gamelo phytt
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e The essential features in the alternation-of-generations life cycle, beginning with

the sporophyte, are:

v" The diploid sporophyte undergoes meiosis to produce haploid spores in a

protective jacket of cells called the sporangium.

v' Dividing by mitosis, the spores germinate to produce the haploid gametophyte

v’ The gametophyte produces gametes inside a jacket of cells, forming gametangia

(sing., gametangium).

Gametangium protects the gametes.

v’ Eggs are produced by mitosis in archegonia (sing., archegonium), and sperm

are produced in antheridia (sing., antheridium).

v' The gametes fuse (fertilization), usually by entrance of the sperm into the

archegonium, forming a diploid zygote, the first stage of the next diploid sporophyte

generation.

o Note that both gametes and spores are haploid in this life cycle.

e Unlike the animal life cycle, the plant life cycle produces gametes by mitosis.

Spores

spores are produced by meiosis.

Gametophyte
Archegonia Antheridia
Sperm
Egg
Key
Haploid (n)
Diploid (2n)
Zygote
Embryo
Sporangia
Sporophyte

Alternation of generations. In this
life cycle, a diploid sporophyte plant
alternates with a haploid gametophyte
plant. Note that haploid spores are
produced on the sporophyte by meiosis,
and haploid gametes are produced in
the gametophyte by mitosis.
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Non- vascular plants:

Gametophyte is dominant.

Restricted to moist habitat.

Need water for fertilization.

The gametophyte remains close to the ground enabling the motile sperm to swim
from the antheridium to the archegonium to fertilize the egg.

Small plants.

Lack vascular tissue.

Thallus (plant body that lacks vascular tissue) have no root, stem, or leaves.

The body is covered with cuticle but lack stomata. (Some mosses sporophytes have stomata)
Bryophytes are not important economically, except for sphagnum moss, which in
its harvested and dried form is known as peat moss. Peat moss is absorbent, is an
antibacterial agent, and was reportedly once used as bandages and diapers. Today
peat moss is used in the horticultural industry, and dried peat is burned as fuel in
some parts of the world.

We will study phylum Bryophyta, plant Mosses.

Mosses:

e Sporophyte dependent on gametophyte and attached to it, receiving its moisture and

nu

trients from the gametophytes.

* The

of a

Structure

Sporangium 4\;
y
/
/
/,
;
\ ‘Stemlike
\fstruclure
Leaflike
\\\@stmcmm

_,)%L s h\

-

Sporophyte

Moss
Gametophyte
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Mosses life cycle page 396:

refer to your manual page 397 point 3 and 4 if you need to review the cycle.

;&ﬁ’ %
Key :‘g;y M:Ie

gametophyte

Haploid (n) (

Diploid (2n) g .
4 £ _d )= X :
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@ Spores f Gametophore 7 2%
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Zygote
Mature ye

sporophytes

Young -
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Vascular seedless plants:

e Have vascular tissue.

e The gametophyte is usually independent of the sporophyte.

e These plants generally have well-developed stems, leaves, and roots, as well as stomata.

e They still require water for fertilization.

e The gametophyte is small and restricted to moist habitats.

e Economically, the only important members of this group are the ferns, a significant

horticultural resource.

e Nonvascular plants and most seedless vascular plants produce one type of spore

(homospory).




Some seedless vascular plants and all seed vascular plants produce two kinds of spores
(heterospory). Large spore called megaspores divide to give female gametophyte and
small spore called microspores divide to give male gametophyte.
The phyla included in the seedless vascular plants:

1. Phylum pterophyta (plants: fern and Equisetum” horse tail”)

2. Phylum lycophyta (plant Lycopodium)

1-A) Phylum pterophyta: Fern

In ferns note the leaves, which arise from an underground stem called a rhizome, which
functions like a root to anchor the plant. Roots arise from the rhizome.

Gametophytes have rhizoids.

Observe the dark spots, or sori (sing., sorus), which are clusters of sporangia,

Fern leaf with sori (sporophylls). Fern leaves

Fern life cycle:

refer to your manual page 404 if you need to review the cycle.

Key
Haploid (n)

sorus Sporangia Diploid (20)

sporopyll

young sporophyte.
rhizome old gametophyte

Ly

M e

Fern life cycle. The familiar leafy fern plant is the sporophyte, which alternates with a small, heart-shaped gametophyte,
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1- B) Phylum pterophyta: Equisetum (horse tail)

e Strobili: These are clusters of sporangia, which produce spores.

strobilus

Horsetail, Equisefum. Horsetail
stems with strobili containing
sporangia.

2-Phylum lycophyta: (plant Lycopodium)

e Strobilus is a cluster of sporangia.
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PLANT DIVERSITY PART TWO:

Seed vascular plants:

These plants have vascular systems and bear seeds.

Seed is a dormant embryo with special nutrient tissue and covered with a protective layer
or coat.

Sporophyte is dominant.

They have reduced (smaller-sized) gametophyte:

These plants are heterosporous

Seed vascular plants consist of gymnosperms and angiosperms.

1- Gymnosperms:

The name gymnosperm (“naked seeds”) refers to the fact that the seeds are unprotected on
the surface of a bract, usually in cones.

The term gymnosperms refer to a diverse group of seed plants that do not produce flowers
nor fruit.

All are wind pollinated.

The male gametophyte is contained in a multinucleated pollen grain, and the female
gametophyte is retained within the sporangium in the ovule of the sporophyte generation.
Gymnosperms have advanced vascular tissues: xylem for transporting water and minerals
and phloem for transporting photosynthetic products. The xylem cells are called tracheid.
The largest and best-known phylum is Coniferophya, which includes pines (Pinus) and
other cone-bearing trees and shrubs.

The largest and tallest trees on Earth are also conifers.

Gymnosperms are economically and ecologically important plants.

Life cycle (time from seed to seed) is long.

All are woody plants (trees or shrubs) only.
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e Male gametophyte which is the pollen grain are produced in the male cones ( = pollen
cones)
¢ Female gametophyte are produced in the female cones ( = ovulate cones)
e Female cones are larger than male cones.
e Gymnosperms are heterosporous, producing two kinds of spores:
1. Male microspores, which develop into pollen that contains the male
gametophyte,
2. Female megaspores. The megaspore develops into the female gametophyte,
which is not free-living nourished by the sporophyte parent plant. The female

gametophyte develops archegonia, each containing an egg.

We will study phylum coniferophvta, plant pine (Pinus).

4 Pine

NS
‘Ovulate (famale)
. cone
Re——Pollen (male)
yte (2n) cone

Sporoph
(mature tree)

mature sporophyte
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2- Angiosperms:

Flowering plants, or angiosperms (phylum Anthophyta).

Most numerous, widespread, and important plants on Earth.

Angiosperms now occupy well over 90% of the vegetated surface of Earth and contribute
virtually about 100% of our agricultural food plants.

The flower is one of the unique features of this group.

Pollination may occur by different kinds of animals such as insects, birds, mammals, and
bats—in addition to water and wind.

Flowers attract pollinators by color, scent, size, shape, nectar and pollen.

Angiosperm has reduced size gametophyte.

They are also heterosporous.

The pollen grain contains the male gametophyte, and the multinucleated embryo sac is
all that remains of the female gametophyte.

The female gametophyte provides nutrients for the developing sporophyte embryo through
a unique triploid (3n) endosperm tissue (endosperm will develop into a rich nutritive
material for the support and development of the embryo and it’s also unique to
angiosperms).

The seed is composed of the sporophyte embryo (2#), the nutritive endosperm (3#n), and
the seed coat (2n).

Another unique feature of angiosperms is the fruit.

The flower ovary will mature into fruit, while the flower ovule after fertilization will
mature (develop) into seed.

The fruit provides protection and enhances dispersal of the young sporophyte into new
habitats.

Flowering plants can be woody (trees or shrubs), but many are herbaceous.

Life cycle (from seed to seed) either short (a year) or long.

Xylem tissue is composed of #racheids (as in gymnosperms), and vessels. The phloem
cells, called sieve-tube elements, provide more efficient transport of the products of
photosynthesis.

The flowers of angiosperms are composed of male and female reproductive structures,
which are frequently surrounded by attractive or protective leaflike structures collectively

known as the perianth.
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e The flower functions both to protect the developing gametes and to ensure pollination and
fertilization.

e Plants with inconspicuous, often dull in color flowers are usually wind pollinated. While
showy flowers are mostly pollinated by animals.

All flowering plants (angiosperms) are classified in the phylum Anthophyta (Gk. anthos, “flower”).

Study the Flower structures and functions:

Stamen Anther
Filament

Petal
(Corolla)

Perianth
Sepal
(Calyx)

Floral Parts

Pedicel: stalk that supports the flower.

Receptacle: tip of the pedicel where the flower parts attach.

Sepal: outer whorl of bracts, which may be green, brown, or colored like the petals; may appear
as small scales or be petal-like.

Calyx: all the sepals, collectively.

Petal: colored, white, or even greenish whorl of bracts located just inside the sepals.

Corolla: all the petals, collectively.

Perianth: the corolla (petals) and calyx (sepals) all together.

Stamen: pollen-bearing structure, composed of filament and anther.

Filament: stalk that supports the anther.

Anther: pollen-producing structure that terminates the stamen.

Carpel: female reproductive structure, composed of the stigma, style, and ovary, often pear-
shaped and located in the center of the flower.

Stigma: receptive tip of the carpel, often sticky or hairy, where pollen is placed; important to
pollen germination.

Style: tissue connecting stigma to ovary, often long and narrow, but may be short or absent; pollen
must grow through this tissue to fertilize the egg.

Ovary: base of carpel; protects ovules inside, matures to form the fruit.

e A unique characteristic of angiosperms is also the carpel which encloses the ovules.
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A . Slems

2. Examine a prepared slide of a cross section through the herbaceous dicot
stem (Figure 20.6). As you study the stem tissues and cells, refer back to
“Summary of Basic Plant Tissue Systems and Cell Types” Figure 202,

3. Identify the dermal tissue system, characterized by a protective cell
layer covering the plant. It is composed of the epidermis and the cuticle.
Occasionally, you may also observe multicellular trichomes (hairs and
glands) on the outer surface of the plants.

4. Locate the ground tissue system, background tissue that fills the spaces
between epidermis and vascular tissue. Identify the cortex region located
between the vascular bundles and the epidermis. It is composed mostly of
parenchyma, but the outer part may contain collenchyma as well

S. Next find the pith region, which occupies the center of the stem, inside
the ring of vascular bundles; it is composed of parenchyma. In herbaceous
stems, these cells provide support through turgor pressure. This region is
also important in storage of water and materials.

6. Now identify the vascular system, a continuous system of xylem and
phloem providing transport and support. In your stems and in many
stems, the vascular bundles (clusters of xylem and phloem) occur
in rings that surround the pith; however, in some groups of flowering
plants, the vascular tissue is arranged in a complex network.

7. Observe that each bundle consists of pliloem tissue toward the outside
and xylem tissue toward the inside. A narrow layer of vascular cambium,
which may become active in herbaceous stems, is situated between the
xylem and the phloem. Take note of the following information as you
make your observations.

Erasporl Lissues

e »hvi elonyqlxal » lack nucdes cells )

P‘nb em XyICIM
Dead fibers <ewmpanion Tracheids
( thick walled sclerenchyme) (swetlli vucleled ) b ]
pmuirv(’ SuPP”‘t/ — VSi(Vf’ - l’ubc




B . Recels

“Introduction : |
- Roots and stems often appear to be simila
soil and stems above the ground. Howeve:

doro oot

_ Roots have four primary functions:

1. anchorage of the plant in the soil
~ 2. absorption of water and minerals from the soil -

3. conduction of water and minerals from the region of absorption to the
- base of the stem i

4, starch storage to varying degrees, depending on the plant

If the primary root continues to be the largest and mostimportant
part of the root system, the plant is said to have a taproot system.
many main roots are formed, the plant has a H root system.
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