FLORIDA

MASTER
GARDENER

Basic Botany

(i

IFAS Extension 22
UNIVERSITY of FLORIDA WAKU L ]_, A

C O UN

UF




Learning Objectives

A Explain basic plant processes that affect plant
growth.

A Understand the classification system of botanical
nomenclature.

A Distinguish between monocot and true
dicots/eudicots.

A Recognize the basic parts of a plant, their
functions, and specialized terms.

A Understand how plant morphology helps us
classify and identify plants.



Part I
Introduction



What is Botany?

A Thescientific study of pland$

I classification
T evolution

I structure
A internal structure = anatomy
A external structure =morphology

I physiology \ <
I ecology | =
I uses
A Also known as plant science or plant biology




What I1s Horticulture?

The art andscienceof cultivating plants,
iIncluding ornamentals, fruit, and vegetables.




What I1s a Science?

Al aiddzRé 2F &a2YSUKAYy3IX
A Must distinguish between the different parts
Aadzad GNB 02 dzyRSNERUIl YR

A Need to understand the roles or influences the parts
have on each other

A Have the ability to manipulate the parts to change
the whole

A Horticulturist: a manipulator of nature



What is a Plant?

s@s A A photosynthetic,

o YdzZf OAOSTE f d

I Containing
photosynthetic pigments
calledchlorophylls

I Capable ofmakingits
own food 6ugan X

i X I ysteringit, usually
In the form of starch




Plant Processes

A Photosynthesis

I The process of turning light energy into
carbohydrates that can be transported and
stored by the plant PHOTOSYNTHESIS

6 CQ+ 6 HO + lightb
GH..0; (sugar) + 6 ¢Joxygen

Carbon Dioxide
Absorption

Laura Guerin: Source: @R Foundation: Licens€C BYC 3.0


http://creativecommons.org/licenses/by-nc/3.0/

Plant Processes

A Respiration

I The process where carbohydrates are
broken down into energy the plant can use

GH,0,+6 Qb 6 CQ+ 6 HO +Energy




Plant Growthc A Balance

A Photosynthesis ARespiration
- Produces food - Uses food for energy
- Energy Is stored - Energy Is released

- Occurs in cells with chlorophyll - Occurs in all cells

- Oxygen Is released - Oxygen is used
-CQ s used - CQis produced

- Occurs in light - Occurs in dark or light



Plant Growthc A Balance
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Plant Processes

A Transpiration

I The process by which moisture is carried
through plants from roots to small leaf pores
(stomateg where it Is released as vapor into

the atmosphere.
Factors that increase transpiration:

- Warm temperature

- Bright sunlight

- Low relative humidity
- Wind

- Moist soll

Dry wilt versus wet wilt

water evaporates

s from leaf surface
~a 2"
NR 2
28 P

water travels
through plant




Part |l
Plant Classification



Plant Taxonomy

The classification, naming, description, and
identification of plants.

A From Greek:

taxis(arrangement)
+

nomos(laws, rules)



Biological Classification=

hierarchical arrangement
(from most inclusive to least inclusive)

Kingdom
Phylum {phyta)
Class-opsidg
Order fales
Family {aceag
Genus (capitalized, italicized)
Species (lower case, Italicized)



Family, genus, and species are the
ranks most relevant to gardeners

Kingdom
Phylum {phyta)
Class-opsidg
Order fales

) Family {aceag
=) Genus (capitalized, italicized)
m=m) Species (lower case, italicized)




BotanicalClassification
below the species level

A Subspeciesr varietyt

naturally occurring
(designated with subsp. or var.
& Iitalicized)

@ 2003 Floridata.com

Helianthusdebilissubsp.cucumerifolius

A Cultivart bred or selected
by man
(designated with single
guotes or cv. and not italicized)

Camellia japonic&® 5 S 6 dzii |



Plant Classification (informal)

Plants are classified by:
A Life cyclgannual, biennial, perennial)

A Life stagegembryonic, juvenile, transitional,
reproduction, dormancy and senescence)

A Latitude(arctic, temperate, subtropical, tropical)

A Usage(fruit, vegetable, ornamental, fiber, dye,
medicinal, forage)

A Growing or flowering seasqmwarm season vs.
cool season, wet season vs. dry season)



Plant Classification (informal)

Plants are classified by:

A Tissue typegherbaceous, softwood, semi
hardwood and hardwood)

A Water needgxerophyte, halophyte)

A Foliage retentior{evergreen, semévergreen and
deciduous)

A Monocot vs. dicotcotyledons, vascular stem
arrangement, leaf venation and floral part numbers)



Binomial Nomenclature

A Allows for the unambiguous
identification of an organism
with just 2 words:

Genus + epithegspecies)

A First used consistently by
_Innaeus irbpecies
Plantarum(1753).




Gymnosperms: Cycads, Conifers
and Ginkgo

Pinus

A Gymnosperm means gz
ayl1SR aSSRo®
I Seeds not enclosed within
an ovary. one

ovulate

I Does not produce flowers =™
or fruit. RN
A Pollen and ovules =73 A7
produced In separate A <
male and femaleones.
A Reproduce and disperse
Dy means ofeeds which
ack an endosperm.

Pollen-bearing cone
#/ 7, (male cone)with
W77 microsporophylls ([

kunde. Verlag von Quelle & LMeyer, Leipzig.
© 2007 Gerhard Leubner - The Seed Biology Place - http://www.seedbiology.de

" From: Schmeil (1932) Leitfaden der Pflanzen-

Micropyle
Micropylar appendages

Young ovulate cone  Ovulate scale (megasporophyll, Mature ovulate scale with
(female cone) with ovuliferous scale) with two ovules two winged seeds (left),
megasporophylis bottom view (left), top view (right) dispersed seeds (right)



plants. _
A May have needldike leaves, scale .
Ike leaves, or broad leaves.
A Pollen cones and seed cones may |5k Sane
ne produced on the same plant or coontie
on separate plants.

A In some species, the seed cone
may be fleshy and ber#ijke.

. LA
S e

Podocarpus



Angiosperms: Flowering plants

Al vIA2EALISNY YSIya aO02ydl A
I Seeds enclosed within an ovary (fruit)

A Pollen and ovules produced ‘
by specialized structures calle -
flowers. :

A Dispersed by means ekeds
which have an endosperm.

A Traditionally divided intenonocotsanddicots.




Monocots

A Embryo with one cotyledon (seed leaf)

A Stems with scattered vascular bundles

A Leaf veins usually parallel

A Floral parts in threes

A No secondary growth (no true wood or bark)




Dicots

A Embryo with two cotyledons (seed leaves)

A Stems with vascular bundles in rings

A Leaf veins usually reticulate (branching)

A Floral parts in fours or fives

A Capable of secondary growth (true wood/bark




But angiosperms are more
complicated than that!



LY UKS NBI f

A Basal Angiospermand Magnoliidsaccount for
2%o0f all angiosperms.

I Examples: water lilies, star anise, magnolias, nutme
peperomias

A Monocotsaccount for23%of all angiosperms.
I Examples: grasses, orchids, bromeliads, palms

A Eudicots(true dicots) account for5%of all
angiosperms.
I Examples: oaks, roses, cacti, mints, asters



Part IlI:
Plant Morphology



Plant Morphology

A The study of thehysical formand external
structuresof a plant.

Al St LJA @2dz dzy RSNA UG yR

nabitat preferences and how best to grow it.

A Helps you recognize plant families.

I Plants within a certain plant family typically share :
suite of morphological characteristics.




An example:

2 My i %, g% Lamiaceagmint family):

R R Y “gj“‘ % A Stems often quadrangular
N b A Leaves opposite, simple,
often with aromatic
glands

A Flowers perfect, usually
tubular and 2lipped

A Calyx often enlarged and
persistent

A Fruit a drupe with four
stones or a schizocarp
with four nutlets




Plant Morphology

First examine the whole plant

A Habit:
I woody (tree, shrub, subshrub)
I herbaceoumon-woody (aka, herb or forb)

I suffrutescent(mostly herbaceous but developing a woody
base over time)

A In other words, is it a tree, shrub, herb, or vine?

A Keep in mind that a vine may be herbaceous, woody
(aka a liana), osuffrutescent




PlantMorphology

First examine the whole plactO2 V 1l A YV dzS R .

A Form:upright, sprawling, arching, rosette,
trailing, prostrate

A Branching patternunbranched, wetbranched,
branching near the base, single trunk w/
branched crown

A Size:height and width
A Seasonality:

I Woody: deciduous, evergreen, or briefly deciduous
I Herbaceous: annual, perennial, or biennial

A Hardinesstropical, tender, or hardy




Plant Morphology
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Roots

Functions:
1. Absorptionof water & minerals
2. Anchoringplant in place

3. Conductancgwater and minerals move up via
xylem, sugars move up and down via phloem)

4. Storageof water and carbohydrates



Roots: Morphology

A primary root = taproot

A secondary roots = fibrous . ¥ oo M
roots i \\S ‘

A adventitious roots = arise

from a stem or other plant B
part (nOt from a rOOt) lateral rcmf / __;1':* LE*QEQT\T\L__\

primary root

A rOOt hairs = tiny OUtg rOWthS root hairs L'f : Ex:\\% A
i

th a.t abSO rb Wate r/m I n e ral S roat tip _________Ill zone of elongation

. root cap ———! meristematic zone
by osmosis

Figure 2. Root Structure









Tree Roots

\,\-

&é.
w //— b‘-\b.@\eo

)ﬂ '»ratnldbl,.
4&:»% ,ﬂé
l..\A 3 .l
oma /,{ ,“, .4 s
al va fﬁ
.Y _\; NEad M
6\ Cvr ’ﬁﬁ &5«
.

.,‘./, G ? ,.»z
w, 7/
W s, ,.

,f.

Lateral roots
aproot

Small absorbing roots
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Stems

Functions:
1. Conductancevia xylem and phloem
2. Supportand elevate the leaves, flowers, and fruit
3. Storageof water and carbohydrates

In some stems may also play a role In:
- Photosynthesisgg., cacti)

- Gas exchange (lenticels)

- Plant defense (thorns)




Stems: Morphology

A NOdeS N o terminal bud
I Points where a leaf or leaves are I~ bud scales
attached
. lateral bud
| Spaces between nodes are called .
internOd eS leaf scar-.

—tt_d-—ring of bud scale
scars from previous
year's terminal bud

A Buds(growing points) .
I Terminal buds at the apex of stems
I Lateral buds at the base of leaves

I Adventitious buds may develop on
Injured stems

node bundle trace in

leaf scar

http://www.clemson.edu/extfor/publications/bull17/images/twig.qgif



Inside the Stem

A Phloemc¢ conducts
photosynthetic
oroducts bt

directiona”y one-way only

water and  ——

A Xylemg conducts water "

and mineralsuni- e
directionally from roots ..., _
to entire plant

A Both of these tissues

.:?

i

xylem vessel

phloem vessel

water and food

cells have end
walls with
perforations

two-w ay flow

Credit: http://sharon-taxonomy2009-p2.wikispaces.com/

are produced by the
vascular cambium



Stem Types

A Crown
A Simple
A Branched ¥ | <
A Climbing Bermudagrasgroduces St. Augustinegrass produces
: rhizomes (belovground stems) stolons(aboveground stems)
A Creeping
RHIZOMATUS PLANT STOLONIFEROUS PLANT
A Rhizomes |
A Stolons

A Acaulescent
= no stem!




Stem Modifications

For climbing
I Twining
I Tendrils

AMay derive from stems, leaves, leaflets, or
Inflorescences (position of tendril gives clue to origin)

ATendrils may be clawed, twining, or have adhesive disc:




Stem Modifications

For storage
I Rhizomesdg., ginger)
I Stem tubers€g., potatoes)
I Corms €g., taro/cocoyam)

the "eye "
is actually the
"axillary bud "

' terminal
bud(s)

A stem tuber : potato -1



Stem Modifications

For defense
i Thorns (modified stems)j*
I Spines (modified leaves;’
i Prickles (modified hairs): “




| eaves

Functions:
1. Absorptionof sunlight

2. Photosynthesigproduction of sugars from
sunlight, carbon dioxide, and water)

3. Gas exchang¢absorb CQ release §)
4. Transpiration(loss of water)
5. Storageof photosynthates

In some plants leaves may be modified for climbing
(tendrils), for plant defense (spines), or for pollination
(netaklike bracts attract pollinators)



Leaves: Morphology

A Blade flattened, expanded part
A Petiole the leaf stalk

A Stipules:leaflike appendages at
the base of petiole

A Base:blade portion closest to stem

A Tip or Apexblade portion furthest
from stem

A Margin: edges of the blade

A Midrib or Primary Veinthe most
prominent central vein

A Secondary or Lateral Veinseins
that branch from themidvein

blade or
lamina
margin
- midrib
lateral
velhs
petiole
Ve stipules
stem

http://generalhorticulture.tamu.edu/
h202/labs/lab2/index.html



Phyllotaxy. Leaf Arrangement

A Arrangement at a node

| Alternate: 1 leaf per w-. .,

I Opposite:2 leaves <y g -l
per node

I Whorled: 3 or more
leaves per node




Phyllotaxy. Leaf Arrangement

15%

Alternate spiral hous  Opposile dec

A Arrangement on stem

I Spiral:leaves at adjacent
nodes evenly spaced in
spiral around the stem

I Distichous:leaves twe
ranked (held on a single
plane)

I Decussateleaves at
I Rel OSy i y2RSa

I Equitant:two ranked,
flattened leaves overlapping
at the base

‘R BN e

Equitant




Simple vs. Compound

Compound leaf

note that there is a bud at the base of the
petiole, but not at the base
of the leaflets

no bud

leaflet of

compdnd
leaf \

leaflet

compound compound leaf
leaf

©2004, Gary Fewless

©@2004, Gary Fewless

A simpleleaf has a single blade;@mpoundleaf has
two or more blades (leaflets).



Simple or Compound?

Scented Geranium

Pelargonium citronellum 'Mabel Gray'

(e 0w G 0) SER) JaNPOK 5oy 1) L. 49602 30
| & -

|| [ 4“‘ l‘:! i




Simple or Compound?




Simple or Compound?

e | (L 14 R \ \\x ’
-t ! v ‘ \ <y ( ‘

: | ‘ '!’ilil'llll‘; | E ;

b 16 18 ' 19 | 20 ' 2

Ofa, B[, ;!,!;B!L | Lil

! fails to give complete satisfaction return to the Ace Hardware Store where purchased for froe re



Simple or Compound?




Simple vs Compound

©Matt Walters, University of Canterbury, New Zealand

Look for an axillary bud!



Simple vs Compound

Bipinnate

Simple How
many
@ leaves are
on this
slide?

Even Pinnate Odd Pinnate Palmate



Compound Leaves: Additional Term

A Leaflet: the units of a 7leaﬂet5
compound leaf Xy

_ _ N {’f rachis
A Rachis: an extension ==

i

of the petiole bearing AL iohe
leaflets _

A Petiolule the stalk of =~ f;_f::tm:e
an individual leaflet T ipules

P

http://generalhorticulture.tamu.edu/h202/labs/lab2/index.html



Leaf Attachment

A Petiolate: with a petiole (leaf stalk)
A Sessilelacking a petiole (leaf stalk)

A Claspingpetiole or leaf blade partly or wholly
surrounding the stem

A Peltate:petiole attached to surface of leaf blade
Instead of to its base or margin

Peltate
\ \\ )
\\/
| |
2 ’ l
SRV N
s
g L AN S
seggjle claspin




Common Leaf Shapes

EAXA

linear orbicular ovate obovate

deltoid cordate lanceolate  elliptic



Leaf Apices (Leaf Tips)

Retuse Emarginate

Truncate

Attenuate



L eaf Bases




Leaf Margins

entire undulate finely  coarsely doubly crenate lobed
serrate serrate  serrate

Revolute

&



Leaf Texture

A Chartaceougpapery)
A Coriaceous (leathery)
A Succulent (fleshy, juicy)




A Abaxial(lower) surface
A Adaxial(upper) surface

AG
AG
AG

Leaf Surfaces

©ThomasMione

ab ro u S (h al rI e SS) http://web.ccsu.edu/faculty/mione/

calliantha%?20images/758Leaves.jpg

aucous (with a white waxy bloom)
and dotted

A Vestiture(hairs/scales) many variations

pubescent (short, softypmentose(wooly),sericeous
(silky),pilose(long, soft), hispid (coarse, stiff), strigose
(sharp, appressedpapillate(bumpy),lepidote (scurfy
scales)



Leaf Venation

A Parallel
A Pinnate
A Palmate
I Trinerved(3)
I Plinerved(5)
A Reticulate

A Impressed, raised,
prominent, or
obscure

pinnate reticulate palmate 3 main veins parallel



A Leaf appendages (usually paired), located at the
base of the petiole, and found in select plant
families

A Stipules function to protect the leaf in bud, but
may be modified as spines, tendrils, or
enlarged and leafy




Modified Leaves: Bracts

A Bracts attract pollinators and/or protect the
developing flowers




Flowers

Functions:
1. Attract pollinatorspetals (and ~pay

sometimespetaloidsepals or 4
bracts) lure pollinators.

2. Reproductiorfertilized ovary
develops into fruit which
contains seeds.

Much of the
classification of plants is
based onfloral morphology



Flowers: Morphology

A Sepals calyx
A Petalsc corolla
A Perianth = S and P
A Stamen
I fillament

I anther (produces
pollen)
A Pistil
I stigma
| style
I ovarv



