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Review Plant Kingdom

All plants exhibit Alternation of Generations. They have two different forms
which they exist:

_____(spore producing) - ___ (2n) sporophyte stage produces
haploid spores by . Haploid spores undergo ___ to
produce gametophyte stage.

_____(gamete-producing) - Haploid (_); Gametophyte makes

gametes ( and ) by mitosis.
(combine gametes) . (2”) prOdUCGS a new Sporophyte (2”)

WARM-UP

« Put the terms in order from simplest to most complex
(angiosperms, ferns, flowers, gymnosperms, mosses &
liverworts, seeds, vascular tissue):

« Non-vascular plants are called . Vascular tissue is found in
(vascular plants) : (carries water) and (carries food and

minerals) in plants.



Review Plant Kingdom

WARM-UP

All plants exhibit Alternation of Generations. They have two different forms
which they exist:

Sporophyte (spore producing) - Diploid (2n) sporophyte
stage produces haploid spores by meiosis. Haploid spores
undergo mitosis to produce gametophyte stage.
Gametophyte (gamete-producing) = Haploid (n);
Gametophyte makes gametes (egg and sperm) by mitosis.

Fertilization: zygote (2n) produces a new sporophyte (2n).

« Simplest to most complex (mosses & liverworts = vascular
tissue = ferns - seeds - gymnosperms - flowers >
angiosperms):

* Non-vascular plants are called bryophytes. Vascular tissue is
found in tracheophytes: xylem (carries water) and phloem
(carries food and minerals) in plants.



Eachiplant:organ (L, =, = )icontain all

three types' of fissue:
5 (protective outer coating)

x (supporitand siorage)

Planits are categorized based oni fhe lengtihrof
Their liffe cycle:

- completetheirlifercycleiin

m completertheirlifercycleiin

- lIve for



Each plant; organ (roots, stems, leaves)
contain all three types: of fissue: .

s Dermal (protfective outer coating)
x Groundi(supporis and siorage)

Planitsiare categerized based on fhe lengtihroxf
rheirlife cycle:

s Annualsicomplete tiheirlife cyclein
s Biennials complete iheirilifercyclenn

s Perennials |ive for



% Lesson Objectives B

By the end of this lesson, you should be able to:

- Identify the major organs in plants, including the function and
anatomy of each one?

] Distinguish herbaceous & woody plants, monocots & dicots.

 Explain the formation and aspects of secondary growth, including
vascular tissue and bark.

 Understand how plants acquire nutrients from air, water,
and soil (root pressure, capillary action, tfranspiration),
including light absorption and guard cells.

- Identify Hormones and explain the process of germination.

= Science Practice: Dichotomous Key PPT & Keying Out Trees



~ ‘ /Seed Plant
Structure and

Function
\
ANGIOSPERMS — the flowering
plants — make up more than 90% of the
plant kingdom.



= They are linked together by
systems that run the length of
the plant.

= These systems
and
provide




Roots, Stems, Leaves

Eoots

1 Most necessary minerals as well as water are
found deep in the ground in a steady supply
(>00T3). Store food.

= Energy IS required for roots to work:
photosynthesis LEAVES)

1 Transport throughout the plant as well as
photosynthesis (~ 1~/ %).
FL.0y/=12~ reproduce and store energy.

L0



Shoot
system

Root-

system

N/

Terminal bud

Leaf{Petiole ""Y' Flower
Axillary bud ’ a
Stem

Node

Epidermal
cell

Internode

Root hairs



* Anchor the plant in the ground.
from soil.

» Transport absorbed substances to other parts of
the plant.

(Ex. Carrots, Radishes, Beets,
Potatoes).

 Prevent erosion.



Consists of , with many
smaller secondary roots.

. Most DiCOtTS have this system.

Consists of without a dominant
taproot.

- Most MONOCOTS have this system.
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Fibrous Roots Tap Root

DICOTS

MONOCOTS



Adventitious Roots

Roots that arise from a part of the plant that is NOT a root.
Climbing roots and prop roots are examples.

=
~



= Rounded fip containing dead cells.

m Profecisitne apical meristems ot e rooi;
Tip asiit pushesiihrough the soil.
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Root Growiih occurs behind the reot cap ini 3 Zones:

» Above The rooi cap; includes apical meristem.

x Area where cells undergo rapid Mitosis.

s Area where cellsiiengiien:

s Areaiwhereicellsidiferentiarenniordermalyvasculariand
ground Tissues;



® Vascular cylinder Cortex
® Root hair ® Epidermis

Zone of differentie@

Cellulose

fibers

= one of
E§ cell division Key
(including ® Dermal
apical tissue system
meristem) Ground
tissue system
® Vascular
tissue system




Cross Section of a Root (differentiation)

Exodermis
(sclerenchyma) Epidermis Phloem

Xylem

Cortex Pericycle Endodermis Root hairs
(parenchyma cells)



. Exodermis
Cross Section of a Root (sclerenchyma) Epidermis

(differentiation)

Phloem

Xylem —> transport water and
minerals.

Xylem

Cortex > storage area (starch).

Phloem =2 transport food
Cortex Pericycle Endodermis Root hairs
(glucose) from leaves. (parenchyma cells)

Pericycle = cells originating from secondary roots.
Endodermis > confines the central cylinder.
Epidermis = outer layer of cells; absorption and protection.

Root Hair = epidermal cells to increase surface area for
absorption.



STEMS

Sclerenchyma Ray of ground
(fiber cells) R _ tissue connecting
e ot pith to cortex

D : : Key
Epidermis i A Dermal s
::::‘:" Ground u
1mm Vascular 1mm
(a) Dicot (b) Monocot

Ny



STEMS

* Support system for the plant body (leaves and branches).

 Transport System that carries nutrients and water.
throughout the plant.

contain cells from the 3 kinds of plant tissues:
dermal, vascular, and ground.

are surrounded by a layer of epidermal cells that
have thick cell walls and a waxy protective coat.

(a) Dicot



where the
leaf or branch is
attached to the
stem.

Contain
apical meristem
that can produce internode
new stems and -
leaves.

margin

petlole =
| o
can terminal bud scar -~ /___
blade

develop woody Sstipules
tissue that helps

support leaves and

flowers.




Shoot
system

Root
system

N/

Terminal bud

Blade
Leaf |
JLPetioIe Flower
Axillary bud
Stem ‘ }
‘ ‘ Node
‘ N~ Epidermal

cell
Internode |

Root hair

Root hairs



Vascular Bundle Patterns

cluster of xylem and phloem tissue.

» Vascular bundles are scattered throughout the

Phlo em:l_ Vascular
Xylem bundle

stem.

25

Monocot stem



Vascular Bundle Patterns

» Vascular bundles form a ring near the outer part of
Sstem.

= ground fissue cellsiinside the ring of vascular
fissue.

- ground tissue cells
outside the ring of
vascular tissue.

» Presence of Viascular e ”

. : . - N ortex
CGmblum, Which for'ms new . il Epidermis
vascular issue(Sxylen/phioeh)) I
ds'heeded;

Dicot stem
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Stems have little to no secondary growth.

Monocot

Primary

Cambium

Epidermis



Year 1

_ Key
Early Spring

@® Dermal tissue system
Ground tissue system
@ Vascular tissue system

e Primary

phloe ®Epidermis

In a young dicot
SE P

.
£ (- ¥
o

are

® Primary :
arranged in a

xylem

Vascular

cambium Cortex



Fhlo em:l_ Vascular
Xylem bundle

Epidernus

IMonocot stem Dicot stem

29



iIncreases the

of W.OODY.

. Shed
= IS dn epidermis

of siiems and' roois.

m OccUrs ai;
® Secondary
xylem (wood)
u ONLY s mOST @ Vascular ® Cork Bark

cambium cambium

deciduous trees:




increases the

of

Vascular
cambium

Cork
cambiu

are areas
of active cell division that
exist in two cylindersi tha
extiend along the lengthi of
roots and shoois.

N IS d
laterallmeristem thai lies
besweeniprimary xylemiand
primary pricem.

3 isiallateral
merisiem tnaislies af
ineeliieredgeroitinersien
CORIex:



When Key

secondary ® Dermal tissue system

: Year 1
:.:Jr:OWth begins NI, Ground tissue system
S

® Vascular tissue system

Shed
epidermis

etﬁ‘:l

appears as a

thin, cylindrical

layer of cells
the

xylem and the
phloem of
each bundle.

and

of
the stem.

Divisions in the
vascular
cambium give
rise to new
layers of xylem
and phloem.

® Vascular
cambium




Year 1
Late Summer

interior

Secondary
Two new xylem (wood)

TiSSUZS Vascular

cambium

Secondary
phloem

exterior




Key

Year 1 ® Dermal t|§sue system
Late Summer Ground tissue system
® Vascular tissue system

The OUTER
Bark is
composed of
cork cells.

® Cork
cambium

-Bark




Year 2
Late Summer

As a result the
of secondary
growth

Each year the
cambium

produces new
layers of
vascular tissue,
Secondary xylem causing the

SR LGS L LU stem to become

thicker and
thicker.




Year 1
Late Summer

@ Epidermis I

Year 1
Early Spring

® Primary

xylem @ Secondary

xylem (wood)
® Vascular

cambium

Cortex ® Vascular ® Cork
® Primary cambium cambium
phloem ® Secondary
phloem

Shed
a epidermis
Gﬂf;l

Year 2
Late Summer

® Secondary xylem

> Bark (2 years’ growth)

Key
@ Dermal tissue system
Ground tissue system
@ Vascular tissue system




@ SWILW xylem

(2 years’ growth)

. \Lavaes gf S2aopielepy
Xylen produced by
VaseularrCampin:

Slihese cellsibuild upivear
afieriyear; layeronilayer:

Vascular cambium

Living phloem
Bark Cork cambium
Periderm
Cork

Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.




As Woody stems grow
thicker, the older xylem
near fihe center of fhe
stiemino longer conducts
water andibeconies

Heariwoeod:

Vascular cambium

Waler andrnuirient Cork
Transpori. e

. . : Living phloem
IS GCT ive in Bark Cork cambium
Periderm {




In a matiure stem, all of
the fissues found
ouiside fihe vascular
campilm make up tihe

ihese tissues include

/ /

and

Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.




surrounds
fhe corliex, and (Phe“em)
produces a fhick, ¥

Cork Cambium

protective layer of: Pheliogen)
Watierprooi that o
prevents lossioff water N—

firom the stiem.

40



Tree Rings

= In time when water is plentiful, alot of
IS needed tol fransport it so more xylem is formed
IR Spring ihan any elinerime off fhevear:

Secondary Summer wood
Spring wood

1S
larger and not as

densely packed as
the late




darker

lighter




Tree Rings

During the winter,
when S
made, a dark line
forms between fthe
latie summer xylem
0f ohe season and
Tnespringrxylem
oi= thernew growing
Season.

43



s Ilhe

-1 Outer bark
preseni’ indicate how [ 2
The tree s, = Cambium

Xylem

= lhe of e
riNgs givesian idea of
oW arshriie

Was For any
particular growing
season | )

Heartwood

44



Tree Rings = Xylem Rings

is wide and light brown (grows
rapidly).

is thin and darker (grow slower).

first t 7 EaCh

irst year growth . .

" S pair of light and
rainy season N .
ory soason- Y\ AR/ ) dark rings.

scar from forest fire

45




Ground' lissue In

(photosynthesis in the Stems
pIth).

(shoot support In areas
of active growth &
transport nutrients).

(support & protect
shoot, transport water
and nutrients).




What are the principle organs in every plant?

v

QUICK CHECK

What are three types of roots and their purpose?

What are the three zones of root growth and their
composition?



Roots, stems, leaves

Y

QUICK CHECK

fibrous, tap, adventitious roots ... intake of
water and nutrients from the soil. Adventitious
roots are above ground and support the plant.

Cell division (apical meristem); Elongation;

Differentiation (dermal, vascular, ground tissues)



apex

margin

veins [ blade

Sl LEAVES
base

petiole

stipule

Epidermis
N

Palisade
mesophyll

Spongy Phloem
mesophyll

Guard Cells —



= Main
of: the planiy.

s Leaves musit have a
way. oift obTaining

distiributing

Structure of a leaf is optimized to
and carry out

and as wellfas

310



1.0+

-
tn

Leaf Pigments
Absorb Most
Colors

PO Lo O0OR

violet blue

T T T
400 450 500 550 600 650 700
wavelength {(nm) and corresponding color

2 Leaves appear GREEN because they REFLECT
green light.

SRCHIOropRylIFABSORESE - TRV 1) [ Sanas 71 Nighi

. Carotenoids ABSORB blue-violet and grzzn (reflect
aricifle2).



Like rooiis and siems, have

= dn outier covering o fissue
s and inner regions of fissue
= and Tissues.

icle
epidermis = dermal tissue

nalisade mesophyll } ground

Xylem vascular
o |

——spongy mesophyll} 9round
epidermls dermal tissue




Cuticle

~ Pdlisade
 Mesophyll

Spongy _
Mesophyll




Flai part of leaf (absorbs
light' -~ photosynthesis).

Coide VASCULAR stalk that
. attachingileai: Yo siem:

oo/ J" . i, .
Ve - Epidermis
e U 4

1Singlerlayer off cells af
the fop and bottom of
lleavesi( )
Ithat secrefes the cuticle:

Layer of over the epidermis minimizing water
loss ( ).



Xylem and Phloem are
bundled in/leaf: veins that
run from the stem
Throughout the leaves.

Cuticle

A
L >

o _FEpidermis

g
gy A

Area betweenileaf veins
Where pholosyninesis
OCCUS:

o produced here
move o
Where iney enter e
fior firansport
o ihe resi o ihe
planty 55




e stbiypes ofiesophyils

stoma Leaf Cross Section

(opening for gas exchange) guard cells
)

| e ' A% upper epidermis

directly underneath the SEEIIEPEINESE
epidermis; where pallade mesophyl
occurs:

mesophyll

(photosynthetic

benedii palisadesayer;
allows JRof 2" P

. d cell
moyvenniandrol e the —

| Zle carbon
' dioxide  oxygen




PARENCIHYMA

s Photiosynihesis =
= Growth; food storage ferad

COLLENCHYMA

x SUpport, flexibility

x Bend withou;
breaking:

SCLERENCHYMA

Leaf veins; hard covering of seeds and nuts; found in
fibers [cellulose]. Includes tissue.




stoma Leaf Cross Section

(opening for gas exchange) guard cells

Regulate the opening and =

».
<l ’ 7’ upper epidermis

' ' palisade mesophyll
. spongy mesophyll
A ———

closing off the stomates.

waxy cuticle

mesophyll

Openings That: per'miT COZ {0} (photosynthetic
enter and Ho@ tiorexit he =
leaf in air space

JTRANSPIRATION,  wrmm

carbon

AllowsHheNeleaseio @3 e e

producedin




Leaves: Sl

20 pm




x Small openings; in the of mosi leaves.

= Allow 10 el 52 ikre clglel OUpr oif
neNeaimwnieNielpine e

'/}

s Each is surrounded by two

Guard cells (swollen) Guard cells (shrunken)

60

Stoma opening Stoma closing



Guard cells (swollen) Guard cells (shrunken)

the stomata when
there is
.. e.g.at
(low temperature, low light,
low water).

Stoma opening Stoma closing

x AT , guard' cellsicarry on' phoetosynihesis, usingup
water in the cell (hypo-osmoiic).

I Werrze frag sUgdolgeline e2lls puss in (93imosis) 1o 1220

Froglcire crlel 213Ur2 Friers GRInG
ofigrosvainzsis danel duz ro auiled o of Suger | ]
x Planis keeprieir shomaia Jusi enolghtiio

PHOoSYNIesis andiranspiraiontio iake place
rnaishney



Turgor Pressure
The pressure exerted by the cell's fluid content against the cell wall

= Turgor pressure Is determined by the water content
of the vacuole, resulting from osmotic pressure.

= Loss of turgor, resulting from the loss of water
from plant cells, causes flowers and leaves to
wilt.

62



Turgor Pressure

The pressure exerted by the cell's fluid content against the cell wall

(Low Turgor Pressure) (High Turgor Pressure)

Shrunken
vacuole

Enlarged
vacuole

Water
(H.0)

Flaccid State Turgid State



Opening & Closing Stomata

Guard cells Guard cells
(swollen) (shrunken)

Vacuole
Chloroplast
Nucleus
Inner thick wall

Outer thin wall

rlolel 112 9921 213 rogZrnze S0 jriar ol e playy dis
1150 2eer).

=il

: || 0 o4
Nolzasz 302 die anel weeres tnz Csrormarzs’ elosz,



What are two types of stems? n

QUICK CHECK

What comprises a vascular bundle? Purpose?

What is a major difference between the vascular tissue of
herbaceous and woody plants?

What i1s bark?



Y

QUICK CHECK

herbaceous, woody

xylem = water

Phloem = minerals and nutrients

herbs usually do NOT have secondary xylem & phloem or cork
cambium produced by secondary growth

Secondary phloem, cork cambium, cork

66



//////

f The Uptake and
< Transport
of Plant Nutrients




Plants acquire nutrients from air,
water, and soil

Plant growin uses air, water, and soil.

Fle(irNeoafe(lWater minerals’ <. \Some 0Xygen
ihe soll.

1112 sugars il (2715 T PHOTOSYNTHESIS

(2 earbon <. oxXygen i dJ i il d2dNd e
nydrogen o) W2,

Uleiiris g2 CELLULAR RESPIRATION 1o ozc(s

down semeroiineses{1 [(SRopTaIning - (1. 'Aand
dafiss)lale] 0Xygen.

\J

(



Water and minerals
move upward from
roots to shoots to
leaves.

Sugar can flow both
ways between
shoots and roots.

| Minerals | =~
“|(inorganic |
| ions)
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Water Transport in Plants

Plants require a constant supply of . -i;--and
dissolved minerals fror 1rz 30,

s isiprovided as ¢, [, -I.1.} @ soluiion oif water
analinerganic & utrients that flows firom fhe roois
rough the snoot system o tihe Tips of fhe leaves.

Xylem Sap /5Nl Xyiem Tissue) «iifl[Zefe)7

TRANSP IRATION e ossieRWaler rom

inesleavesiby evaporaiion:

Xylem Sap //\ovzinzr
1 iz aidzd by 1112 Cohesion and Adhesion of water
molecules.
sl requires) ) N =, U expenditurebystneplani:



Water Transport in Plants

1 Cohesion-Tension Theory

= Thereare - Major' Forces
inaihelpriranspori: Waier inia
Plani

JRoot Pressure -

1 Capillary Action -

1 Transpirational Pull -
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Xylem sap —__

Mesophyll <

cells

Stoma— &

Water Water molecules diffuse out of stomata.

molecule This evaporation, called TRANSPIRATION, - [Frgnspirational
Outside air creates tension on the chain of water

Pull

molecules that run from the roots to

the leaves.



Xylem sap —__

Mesophyll <
cells
Stoma—__ [~
\r;vca)lfgcr:ule Water molecules diffuse out of stomata.
_ _ This evaporgtlon, called trqnsplratlon, Transpirational
Outside air creates tension on the chain of water Pull
molecules that run from the roots to
the leaves.
Cohesion The tension pulls the chain of water
Cell wall of molecules upward through the xylem
cells. Water molecules cling to the
xylem cells : :
g xylem cells by adhesion and stick to
Each other by cohesion.
Adhesion Capillary

cells Action




Xylem sap—_| -

Mesophyll <=
cells
Stoma ——__

Water
molecule

Outside air

Cohesion

Cell wall of
xylem cells

Adhesion

Xylem sap
Soil particle

Root hair
Water

Water molecules diffuse out of stomata.
This evaporation, called transpiration,
creates tension on the chain of water
molecules that run from the roots to
the leaves.

other by cohesion.

Transpirational
Pull

The tension pulls the chain of water
molecules upward through the xylem
cells. Water molecules cling to the
cells by adhesion and stick to each

Capillary
Action

Continued cohesion and adhesion of

Water and the tension created by

| Transpiration pulls water and minerals

upward from the soil into the xylem
cells of the roots.

Root

Pressure




Xylem sap

| . o Mesophyll <
Transpirational | . s S
Pull Stoma—__|"
Water M
molecule ~r .
Outside€ air
3 |
Cohesion c;s :
. Cell wall of S
Capillary xylem cells 4
Action LA
Adhesion Xylem .20 -l
Xylem
sap
Root Soil
Pressure particle
Root hair—

Water




Phloem

High sugar
SLIgGr'S concentration

(glucose) High water pressure
move from g,
the leaves |
to the rest

This is an
o0\ | Active
g’u & 4 1t * Process

" ,{5" | @l Sourcecell re uir'es
of the plant 1} (inleaf) (req
- energy).

through the
PHLOEM.

Translocation Theory
1 Leaves photosynthesis

lower than in the leaves.




High sugar ghicen o Xylem esugar‘

concentration

High water pressure (’/ Sugar |
\l"l' Water ||'/ (Th r'O Ugh
phloem)
~ Sugar =
e Source cell
from leaves Cells >
into the .
ink C
phloem, then . Sink cels
INK Cce
Z?‘MI,S\:/d areas (n storag (SL:gars )
= 9 ucose
C(]r'bthdr;(-].Te - Sugar are used
concentrartion. | i
S l'. Water ma'nly
Low sugar 3 for'

concentration
Low water pressure



Why are leaves green? What colors are absorbed? n

QUICK CHECK

Define Mesophyll.
Give three characteristics of guard cells.
What processes draw water up a tree?

How do sugars supply the plant?

o)0)



Y

Leaves REFLECT green, absorb Violet, Blue and Red

palisade layer = photosynthesis
spongy layer = gas (CO, and O,) & water exchange

Found on the underside of leaves; stomates allow gas and water
exchange; turgor pressure.

Root Pressure; Capillary Action; Transpiration

Active process (requires energy) through phloem; involves
0smosis 81



Plant Hormones

s Chemical signc dls that confrol developmer
of cells, 1issues;, and organs.

1 They also coordinate responses to the
environment.

=| Ol Knowh' Rlani*Idormones:
m AUXINS
= Giberelling

L
LAN
—
S
=~
(\
=
\\



Hormones
AUX'" = nesponsible fior most: firopisms.

TPOPISIT\ Directionallmovemeni of a plani: in‘response 1o
an environmental stimulus.

At At AR AN L | : I I
MO ONFOPISH - directional growithiof- a plant foward a
light source.

= AUXiniaccumulaies in the stem opposifie the direction
O Tne sun.

4 This causes the cells on the "dark side" of the stem

to elongate and bend the top of the stem toward the
light. ~




s Thigmotropism - plani's growth response fo
Touching a solidfobjects.

x Chemoifropism - directional growih of a plant:
toward a positives chiemical stimulis and away: firem
a negative chemical stimulus:

Chemotropism

\SXS Polle: Tube

KCIENCEDhOLOLIBRARY




Hormones

Gibberellin: conifrols various d/\//br)m/f dll pro
plant; (Dormancy, Elowering, Germinaiion, rc)

U\
W
(D
(U
A

Cyiokinins: promotes cell division in plant roots and shoots
(Affect lateral growth and apical dominance).

ASCISIC Acid: slows)plani: metabolism), enhances r)J,mr
S} 0l environmental stress (drougnil, salinify,
pq"r'nog:,nf‘); 2.0\ CAUsSING dormancy.

=1 1)/)21121 ripening of frun’r opemng of flowers, shedding of
leaves. Ll > \




Pollination




. After fertilization occurs, the develops into
a and the becomes a

. An IS an organism in its early stage of
development.




Fruits

> Mature Ovary jricr corrraing Tr

(N
V)
(\
(\

.~ Many different kinds of fruit.

. T3 ouroosz 13 7o help spread seeds.

(@
W0

" ¥ YN ‘A\ Y



In order for germination to occur, 3 conditions must be met:

do not require light

Once proper environmental conditions have been met, the
following happen:
1). Water must soften the seed coat and penefrate info
The seed.

2) Water hydrates the embryo and enzymes are activated
that make the endosperm nutrients available fo the
growing embryo.



3) Seed grows a root to access water and nutrients
underground.

4) Seed grows shoots that grow towards fhe sun.

5) Seed leaves ( ) emerge from the seed and
begin to perform
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Factors that affect Seed Germination

Conditions

Necessary
For

Germination

Temperature
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What is phototropism? Which hormone controls it in plants? n

QUICK CHECK

Matching

After fertilization, what happens to the ovary and ovule?

Place in order: cotyledon, embryo, leaves, photosynthesis, root,
seed, shoot in terms of germination.
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Plants grows toward light; auxins

Abscisic acid =>response to stress
Cytokinins = cell division

Ethylene = leaves fall off stem (deciduous trees)
Gibberllins = flowering, germination

The ovary becomes fruit and the ovule a seed.

Seed = embryo - roots = shoot (stem) = cotyledon = leaves =
photosynthesis

94



	Slide 1: Go to the “Slide Show” shade above
	Slide 2: Kingdom PLANTAE
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7:   Lesson Objectives
	Slide 8: Seed Plant Structure and Function
	Slide 9: Seed Plant Structure
	Slide 10: Roots, Stems, Leaves
	Slide 11
	Slide 12: Roots
	Slide 13: Root Systems
	Slide 14
	Slide 15
	Slide 16: Root Structure
	Slide 17: Root Structure
	Slide 18
	Slide 19: Cross Section of a Root (differentiation)
	Slide 20: Cross Section of a Root (differentiation)
	Slide 21: STEMS
	Slide 22: STEMS
	Slide 23: STEMS
	Slide 24
	Slide 25: Stems: Vascular Bundle Patterns
	Slide 26: Stems: Vascular Bundle Patterns
	Slide 27: Herbaceous Stem
	Slide 28
	Slide 29: Monocot vs Dicot Stem
	Slide 30: Secondary Growth increases the Diameter of WOODY Plants
	Slide 31: Secondary Growth increases the Diameter of Woody Plants
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37: Formation of Wood and Bark
	Slide 38: Formation of Wood and Bark
	Slide 39: Formation of Wood and Bark
	Slide 40: Formation of Wood and Bark
	Slide 41: Woody Stems: Tree Rings
	Slide 42: Woody Stems: Tree Rings
	Slide 43: Woody Stems: Tree Rings
	Slide 44: Woody Stems: Tree Rings
	Slide 45
	Slide 46: Ground Tissue in WOODY Stems
	Slide 47
	Slide 48
	Slide 49
	Slide 50: Leaves: Structure and Function
	Slide 51: Leaves Absorb Light
	Slide 52: Leaves: Structure and Function
	Slide 53
	Slide 54
	Slide 55
	Slide 56: Leaves: Structure and Function
	Slide 57: Leaves: Structure and Function
	Slide 58: Leaves: Structure and Function
	Slide 59: Leaves: Stomata 
	Slide 60: Leaves: Structure and Function
	Slide 61
	Slide 62
	Slide 63
	Slide 64: Opening & Closing Stomata 
	Slide 65
	Slide 66
	Slide 67: The Uptake and Transport of Plant Nutrients
	Slide 68: Plants acquire nutrients from air, water, and soil 
	Slide 69
	Slide 70: Plants acquire nutrients from air, water & soil.
	Slide 71: Water Transport in Plants
	Slide 72: Water Transport in Plants
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82: Plant Hormones
	Slide 83: Hormones
	Slide 84: Hormones
	Slide 85: Hormones
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92: Factors that affect Seed Germination
	Slide 93
	Slide 94

