Kingdom: Plants

Domain Eukarya

Domain Domain
Bacteria Archaea

Common ancestor
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Adaptations of Modern Land Plants

= 500 mya land plants evolved from aquatic
Green Algae

¢

VA

1. protection from drying = from desiccation

+ waxy cuticle (waterproof wax coating
on surface of leaves)
2. gas exchange (through/around cuticle)
+ stomates (opening that allow fast diffusion
of CO2/02 gasses in & out of leaf cells)

cuticle

3. water & nutrient
conducting systems
¢ Vascular System for

transporting materials
internally

upper epidermis

palisade layer

—> chloroplasts

vascular bundle

4. UV & dehydration
protection for embryo s
AP Biology ¢ seeds

spongy mesophyll

intercellular chamber
lower epidermis

guard cells stomate



Modern Plant Classification

VA

%

Vascular Plants vs Nonvascular Plants
1. Nonvascular Plants also called Bryophytes W\

= Greek: bryon for “moss” and phyton for “plant” Jf
4 }

AP

2. Vascular Plants (93% of all plant species)

: Vascular Tissue is made up of cells joined into tubes
that transport water and nutrients through the plant
body

¢ Xylem transports water and minerals

¢ Phloem transports sugars from photosynthesizing cells
to rest of plant body

Biology



Modern Plant Classification - Vascular Plants

Vascular Plants can be subdivided into Seedless
Plants and Seed-Producing Plants:

a) Seedless plants W
1.  Lycophytes: Club Mosses, Spike Mosses, Quillworts

2. Pterophytes: Ferns, Horsetails, and whisk ferns ’fi;
b) Seed-Producing plants

*

VA

1. Gymnosperms
Greek “gymnos” for “naked” and “sperm”
for “seed”
Seeds are not enclosed in chambers

2. Angiosperms (90% of all living plant species

Greek “angios” for “container” and “sperm”
for “seed”

Seeds develop inside chambers called
AP Biology originating in flowers and maturing into fruits
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Bryophytes Lvcophytes & Gymnosperm Angiosperm

-

non-vascular Pterophytes pollen & flowers & fruit
land ﬂants seedless “nake_d” seeds roweriEg plants
“Bryo” = Mosses vascul:r plants conifers flowers

“ptero” = fern
Produces

pollen & seeds

vascular system = water/mineral conduction

Tracheophytes

Embryophytes xylem cells = tracheids
rw (tube shaped cells for / ‘,
First plant colonizes land - produce spores transporting water / A
Ancestral protist evolves into plant and minerals) ] |

AP Biology



Sexual Life Cycles Differ By Kingdoms

zygote

iy

R diplold (2n) NSNS
haploid (n)
& J sporophyte
@ igamﬂlﬂ

(n)

Haplontic Cycle

The length of
time spent in

(2n)
spore sporangium
zygote

In sexual reproduction, haploid

cells or organisms
alternate with

diploid cells or
organisms.

[ adult ‘ fertilization]- 2010t (21)

R haploid (n)

either haploid or
diploid states differs by kingdom.

adult

g
Diplontic Cycle
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Animal Sexual Life Cycle

N
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In animals, mostly multicellular
diploid organisms, the Diploid
completion of meiosis in specific individual (2n)
tissues produces gametes
ONLY

MEIOSIS

= Meiosis, therefore, is followed (\
quickly by fertilization, which |
produces diploid cells again ® |
(starting with a zygote). ’33“‘&‘555/

(m)
o

\ FERTILIZATION
= The vast majority of the life cycle "./

is spent in the diploid stage.
+ Dominant stage:

Zygote (2n)

Most animals
AP Biology



% Key
Haploid (n)
Diploid (2n)
n Gametes n
n
MEIOSIS FERTILIZATION
on Zygote on )
Diploid
multicellular y¢ Mitosis
organism 2

AP Biology
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Plant Sexual Life Cycle - Known as

Alternation of Generation

= |In plants, multicellular diploid organisms

VA

referred to as sporophytes contain tissue "'“l’zi; cells (m)
that undergoes meiosis, forming haploid LAy
? _—7 'il.i""“-x\‘h
cells, known as spores MEIGSIS 2 MITOSIS
= Haploid spores then divide by mitosis, ¥ Haploid \
forming a multicellular haploid structure / . individual .

or organism, called the gametophyte. (m)

= 'Some cells of this multicellular haploid
phase of life eventually form gametes -

-y

2n
by mitosis, which fuse to form a diploid ®
zyqgote through fertilization. . Rt i
= The zygote then divides by _ Ei_F'!g“jl | (n)
mitosis into a multicellular diploid """
; (2n)  miTosIS
sporophyte again. 5 @ FERTILIZATION
+ Dominant stage: Multicellular Haploid Zygote (2n)

(n) in non-vascular Mosses,
Multicellular Diploid (2n) in vascular

Plants. Some plants and some algae
AP Biology
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Haploid multi-
cellular organism

!/ (gametophyte)

Mitosis = n Mitosis 7

»® g n =
Spores
Gametes

MEIOSIS FERTILIZATION

. 2n on]
Diploid Py Zygote
multicellular ¥ Mitosis
organism /{'
(sporophyte)

AP Biology
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Animal vs. Plant life cycle!!llTHIIIIII

Animal

diploid
multicellular

diploid
multicellular

organism porophy
2n mitosisS °r‘2’nh te
zygote 2n 4
meiosis fertilization
[ |
gametes
. 1n
K\WQ \
mitosis mitosis
haploid — \ haploid /l_
unicellular bk multlcellular
o gamesophyte
£ g n

alternation of generations




First land plants - Bryophytes

= Bryophytes Phyla

¢ MOSSes

¢ non-vascular plants

no water transport system
no true roots

. spore (n - haploid
cell) by meiosis (spore is NOT a gamete - it does not get fertilized)

When single-celled spore (n) is released
from sporophyte, it germinates and grows
into a

AP Biology



Bryophytes Phyla - L seoroptyes

¢ If spore (single haploid cell) is

deposited on an appropriate
surface, it a Gametophytes
, Which is

multicellular & haploid!!!

This haploid multicellular gametophyte is the moss you
usually see growing in moist environments.

Gamétophyte

\_ ..‘E' »

By RS
. . §
i N \

Protonema ¢
(early gametophyte)

PG
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Bryophyte Gametophyte

Multicellular
= The gametophyte (n) produces the G .
sex organs (gametangia) that make Gametangia m
¢ N

gametes (n) by mitosis since the Archegonium ; |
gametophyte is already haploid! with egg G m | Vit
¢+ Gametophyte is low to ground Female gametophyte —=— .

+ water/minerals move through
gametophyte from cell to cell by
diffusion not through bulk transport
through xylem vessels

Male gametuphyte Antheridium
with sperm

N T r




Bryophyte Gametophytes

Moss life cycle is dominated b
multicellular HAPLOID

gametophyte(n) stage

¢ Multicellular Gametophyte (n) is

larger and lives longer than Moss antheridia

multicellular sporophyte (2n) | 00x

= fuzzy moss plant you are familiar
with and see is haploid!!!

VA

¢ Types of Gametangia (parts of

individual multicellular gametophyte that
make gametes (n) by mitosis):
1. : neck canal# g
archegonia = vt
egg cell =& G

Antheridia Sperm

2. =W
antheridium ventereS i

AP Biology



Bryophyte Gametes

%

VA

"  Mosses have Swimming Sperm!

¢ Flagellated sperm
= Sperm must swim to egg in archegonia
* REQUIRES A FILM OF WATER

*

Moss Reproduction -1st Generation
Gametophytes produce Sporophyte

e /'\./@ £ ",;_;".&.’.'
Sperm Cell \ e
Male Parent Haploid .J.'_;-': .. .':'_-._'." B .
Haploid ENY L i
Gametophyte Gametes S ke R %

/ Sporophyte

Diploid

O -

Egg Cell
Female Parent . ] Spﬂm'l
Haploid

antheridium

Haploid
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Bryophyte Sporophyte (has no vascular tissue)

m | After fertilization and the creation of a zygote (2n) mitosis starts:

¢ Diploid embryos are formed and are retained in the archegonia of
the gametophyte as they develop into sporophytes

= | Sporophyte (2n) is

gametophyte for survival!!l
¢ Remains attached to gametophyte

Sporophyte /
developing on

Gametophyte

on

SPOROPHYTE

Apophysis

Capsule

Operculum
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First land plants - Bryophytes

= Sporophvte (2n) - produces spores (n

¢ Foot - absorbs nutrients from SPOROPHYTE

gametophyte

Peristome
teeth

Operculum

¢ Seta - stalk that conducts materials to

sporangium
¢ Capsule
Capsule

= The capsule opens under dry.
conditions and allows spores (n cells) Apophysis
to fly away in the

¢ spores are haploid, which divide by =&

mitosis to form a new gametophyte
AP Biology




Bryophytes Life Cycle

. Spores
Mat h 7 E'E'“————h
ature sporophyte & {;} ﬂﬁﬂ ﬁ V

=

_ / H@ Iﬁ

Operculum

Capsule where.

eiosis produces
spores, which
spread by wind

® Germinating sp-:-r

Operculum

G
Without vascular tissue, plant stays low to surface.
With swimming sperm, plant must live

in moist environment.
Sperm cells

Gametophyte

Antheridium

Gametes produced
in Haploid
Gametophytes by

Mitosis ]
/ Protonema

Developing .
sporophyte P = .
within 4 i Developing
archegonium _ 1 type of spore grows gametophytes

)\
into 1 type of gametophyte,
which makes both sperm & eggs. Gametophytes



Millions of years ago

Vascular Plants Evolve

from a Subset of Bryophytes

8 5 .
Cenozoic

:

&
Paleozoic

(e.g., ferns)

Gymnospt
(e.g., conifers)

Diversification of
flowering plants

Seedless vascular plants

First seed plants)

Early vascular plants )

Origin of plants )
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First Vascular Plants Evolve 420 m. y a.

\

* Lycophytes: Spike Moss, Club moss
& Quillwort.

o Pteridophytes: FERNS!!!
¢ Vascular systems

f\

= Xylem & phloem
+ Xylem = conducts water and
minerals
= Tube-shaped cells called
tracheids & vessel elements
carry minerals and
water up roots

= Cells walls strengthened by
polymer lignin
¢+ Phloem = cells arranged into
tubes to transport organic molecuiles
= Allowed plants to grow

¢ Increased competition for sunlight resulted in taller
AP Biology plants being favored by natural selection
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Pterophytes (Ferns) diploid_

& Lycophytes

= Life cycle dominated by

SPOROPHYTE stage now

¢ |eafy fern plant you are familiar
with is diploid 2n sporophyte!ll

= Sporophytes (2n) make spores (n)

+ haploid cells which land on the
ground and multiply by mitosis

SORI to form a haploid n gametophyte
. SORI,
sporangia
meiosis

sporophylls
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First vascular plants

%

VA

= Spores land in dirt and divide by mitosis
to produce a small
multicellular (n) gametophyte

¢ The multicellular, haploid gametophyte later

produces both egg and sperm by mitosis

¥ Where must

=  Ferns still had to live in moister ferns live?

environments because they
had swimming sperm

+ Have flagellated sperm




Diploid sporophyte generation Haploid gametophyte generation

§ 'ﬁ:..ﬁ".'h
Sporangium——="_".

- 1 spores
porogenous cells “released
b ELM“K

a Q’w

Development
of the
gametophyte

: rothallus

Underside of
enlarged prothallus

T U o R

Pterophyte :J;“
( F e rn ) underside of
Life Cycle

the fronds

Antheridium X
with sperm )

“~——  Archegonium

with egg

Zygbté Egg before
fertilization




Ferns: Sporophyte is large and long lived but, when young, depends on
gametophyte for nutrition.

). Sk Mature
5 | Sp:e gametophyte
P AR (n, dispersed N \(n,underside)
': 'I_I_f- 05\5 Spores are by wind) Developing H _
7AW producedin gametophyte b
: > sporangia (n) A
b Sporophyte o 2Ry

(2n; develops on ‘g
gametophyte) —

-

e . Eggs develop
~ inarchegonia

rr"-l / V N\ -'T P

/

Matur'e'

sporophyte (2n)  Gametophyte
(n; side view)
r 1
S byt t .
PP, sporophyte * Gametophyte is barely
_' . leaf visible. .
A ) " Independent Sporophyte Archegonia with
S GP continues to grow while the open neck
Sporophyte gametophyte dies. receiving sperm!
ks shoot tip i
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Alternation of Generations

Ferms are
Homosporous:
Gametophyte
produces FERTILIZATION
male /\
& female O Gametes (n)
gametes O
' 3 OO O Haploid
| spores (n)
Mitosis Mitosis j

haploid




Early Pterldophytes Tree Ferns

Carboniferous forests evolved -290. 350 m.y.a.
Forests of seedless plants.decayed into today’s deposits of coal & oil




