
Basic Botany



Learning Objectives 

ÅExplain basic plant processes that affect plant 
growth. 
ÅUnderstand the classification system of botanical 

nomenclature. 
ÅDistinguish between monocot and true 

dicots/eudicots. 
ÅRecognize the basic parts of a plant, their 

functions, and specialized terms. 
ÅUnderstand how plant morphology helps us 

classify and identify plants. 



Part I:
Introduction



What is Botany?

ÅThe scientific study of plantsΧ
ïclassification

ïevolution

ïstructure
Åinternal structure = anatomy

Åexternal structure = morphology

ïphysiology

ïecology

ïuses

ÅAlso known as plant science or plant biology



What is Horticulture?

The art and scienceof cultivating plants, 
including ornamentals, fruit, and vegetables.



What is a Science?

Å! ǎǘǳŘȅ ƻŦ ǎƻƳŜǘƘƛƴƎΧ

ÅMust distinguish between the different parts

Åaǳǎǘ ǘǊȅ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ŀƭƭ ǘƘŜ ǇŀǊǘΩǎ ŦǳƴŎǘƛƻƴǎ

ÅNeed to understand the roles or influences the parts 
have on each other

ÅHave the ability to manipulate the parts to change 
the whole

ÅHorticulturist:  a manipulator of nature.



What is a Plant?

ÅA photosynthetic, 
ƳǳƭǘƛŎŜƭƭǳƭŀǊ ƻǊƎŀƴƛǎƳΧ

ïContaining 
photosynthetic pigments 
called chlorophylls

ïCapable of makingits 
own food (sugarύΧ

ïΧŀƴŘ storing it, usually 
in the form of starch



Plant Processes

ÅPhotosynthesis

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

6 CO2 + 6 H2O + light  Ƃ

C6H12O6 (sugar) + 6 O2 (oxygen)

Laura Guerin; Source: CK-12 Foundation; License: CC BY-NC 3.0

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


Plant Processes

ÅRespiration

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

C6H12O6 + 6 O2Ƃ 6 CO2 + 6 H2O + Energy



Plant Growth ςA Balance

ÅPhotosynthesis

- Produces food

- Energy is stored

- Occurs in cells with chlorophyll

- Oxygen is released

- CO2 is used

- Occurs in light

ÅRespiration

- Uses food for energy 

- Energy is released

- Occurs in all cells

- Oxygen is used

- CO2 is produced

- Occurs in dark or light



Plant Growth ςA Balance

P > R
P < R
P = R



Plant Processes

ÅTranspiration 

ïThe process by which moisture is carried 
through plants from roots to small leaf pores 
(stomates) where it is released as vapor into 
the atmosphere. 

Factors that increase transpiration:
- Warm temperature
- Bright sunlight
- Low relative humidity
- Wind
- Moist soil 
Dry wilt versus wet wilt



Part II:
Plant Classification 



Plant Taxonomy

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

ÅFrom Greek:

taxis (arrangement)

+

nomos(laws, rules)



Biological Classification= 
hierarchical arrangement

(from most inclusive to least inclusive)

Kingdom

Phylum (-phyta)

Class (-opsida)

Order (-ales)

Family (-aceae)

Genus (capitalized, italicized)

Species (lower case, italicized)



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

Kingdom

Phylum (-phyta)

Class (-opsida)

Order (-ales)

Family (-aceae)

Genus (capitalized, italicized)

Species (lower case, italicized)



Botanical Classification-
below the species level

ÅSubspeciesor varietyτ
naturally occurring
(designated with subsp. or var. 
& italicized)

ÅCultivarτbred or selected 
by man
(designated with single
quotes or cv. and not italicized)

Helianthus debilissubsp.cucumerifolius

Camellia japonica Ψ5ŜōǳǘŀƴǘŜΩ



Plant Classification (informal)

Plants are classified by:

ÅLife cycle (annual, biennial, perennial)

ÅLife stages (embryonic, juvenile, transitional, 
reproduction, dormancy and senescence)

ÅLatitude (arctic, temperate, subtropical, tropical)

ÅUsage (fruit, vegetable, ornamental, fiber, dye, 
medicinal, forage)

ÅGrowing or flowering season (warm season vs. 
cool season, wet season vs. dry season)



Plant Classification (informal)

Plants are classified by:

ÅTissue type (herbaceous, softwood, semi-
hardwood and hardwood)

ÅWater needs (xerophyte, halophyte)

ÅFoliage retention (evergreen, semi-evergreen and 
deciduous)

ÅMonocot vs. dicot (cotyledons, vascular stem 
arrangement, leaf venation and floral part numbers)



Binomial Nomenclature

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

Genus + epithet(species)

ÅFirst used consistently by 
Linnaeus in Species 
Plantarum (1753).



Gymnosperms: Cycads, Conifers, 
and Ginkgo

ÅGymnosperm means 
άƴŀƪŜŘ ǎŜŜŘΦέ
ïSeeds not enclosed within 

an ovary.

ïDoes not produce flowers 
or fruit.

ÅPollen and ovules 
produced in separate 
male and female cones.

ÅReproduce and disperse 
by means of seeds, which 
lack an endosperm.



Gymnosperms

ÅGymnosperms are generally woody 
plants.

ÅMay have needle-like leaves, scale-
like leaves, or  broad leaves.

ÅPollen cones and seed cones may 
be produced on the same plant or 
on separate plants.

ÅIn some species, the seed cone 
may be fleshy and berry-like.

Pine

Coontie

Podocarpus



Angiosperms: Flowering plants

Å!ƴƎƛƻǎǇŜǊƳ ƳŜŀƴǎ άŎƻƴǘŀƛƴŜǊ ǎŜŜŘΦέ

ïSeeds enclosed within an ovary (fruit)

ÅPollen and ovules produced 
by specialized structures called
flowers.

ÅDispersed by means of seeds
which have an endosperm.

ÅTraditionally divided into monocotsand dicots.



Monocots

ÅEmbryo with one cotyledon (seed leaf)

ÅStems with scattered vascular bundles

ÅLeaf veins usually parallel

ÅFloral parts in threes

ÅNo secondary growth (no true wood or bark)



Dicots

ÅEmbryo with two cotyledons (seed leaves)

ÅStems with vascular bundles in rings

ÅLeaf veins usually reticulate (branching)

ÅFloral parts in fours or fives

ÅCapable of secondary growth (true wood/bark)



But angiosperms are more 
complicated than that! 

Basal Angiosperms



Lƴ ǘƘŜ ǊŜŀƭ ǿƻǊƭŘΧ

ÅBasal Angiosperms and Magnoliidsaccount for 
2%of all angiosperms.

ïExamples: water lilies, star anise, magnolias, nutmeg, 
peperomias

ÅMonocots account for 23%of all angiosperms.

ïExamples: grasses, orchids, bromeliads, palms

ÅEudicots(true dicots) account for 75%of all 
angiosperms.

ïExamples: oaks, roses, cacti, mints, asters



Part III:
Plant Morphology 



Plant Morphology

ÅThe study of the physical form and external 
structuresof a plant.

ÅIŜƭǇǎ ȅƻǳ ǳƴŘŜǊǎǘŀƴŘ ŀ ǇƭŀƴǘΩǎ ŦǳƴŎǘƛƻƴǎ ŀƴŘ 
habitat preferences and how best to grow it.

ÅHelps you recognize plant families.

ïPlants within a certain plant family typically share a 
suite of morphological characteristics.



An example:

Lamiaceae(mint family):
ÅStems often quadrangular

ÅLeaves opposite, simple, 
often with aromatic 
glands

ÅFlowers perfect, usually 
tubular and 2-lipped

ÅCalyx often enlarged and 
persistent

ÅFruit a drupe with four 
stones or a schizocarp 
with four nutlets



Plant Morphology

First examine the whole plant

ÅHabit:

ïwoody(tree, shrub, subshrub)

ïherbaceous/non-woody (aka, herb or forb)

ïsuffrutescent(mostly herbaceous but developing a woody 
base over time)

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

ÅKeep in mind that a vine may be herbaceous, woody 
(aka a liana), or suffrutescent.



First examine the whole plant ςŎƻƴǘƛƴǳŜŘΧ

ÅForm:upright, sprawling, arching, rosette, 
trailing, prostrate

ÅBranching pattern: unbranched, well-branched, 
branching near the base, single trunk w/ 
branched crown

ÅSize: height and width

ÅSeasonality:
ïWoody: deciduous, evergreen, or briefly deciduous

ïHerbaceous: annual, perennial, or biennial

ÅHardiness: tropical, tender, or hardy

PlantMorphology



ΧǘƘŜƴ ƭƻƻƪ ŀǘ ŜŀŎƘ ƻǊƎŀƴ ŦǊƻƳ ǘƘŜ ƎǊƻǳƴŘ ǳǇΥ

Roots
Stems
Leaves
Flowers
Fruits

Plant Morphology



Roots

1. Absorptionof water & minerals

2. Anchoringplant in place

3. Conductance(water and minerals move up via
xylem, sugars move up and down via phloem)

4. Storageof water and carbohydrates

Functions: 



Roots: Morphology

Åprimary root = taproot 

Åsecondary roots = fibrous 
roots

Åadventitious roots = arise 
from a stem or other plant 
part (not from a root) 

Åroot hairs = tiny outgrowths 
that absorb water/minerals 
by osmosis



Plant Stem

Secondary

Roots





Tree Roots

Small absorbing roots                             Lateral roots
Sinker roots Taproot



Stems

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:

- Photosynthesis (eg., cacti)

- Gas exchange (lenticels)

- Plant defense (thorns)

Functions: 



Stems: Morphology

ÅNodes

ïPoints where a leaf or leaves are 
attached

ïSpaces between nodes  are called 
internodes

ÅBuds (growing points)

ïTerminal buds at the apex of stems

ïLateral buds at the base of  leaves

ïAdventitious buds may develop on 
injured stems

http://www.clemson.edu/extfor/publications/bul117/images/twig.gif



Inside the Stem

ÅPhloemςconducts 
photosynthetic 
products bi-
directionally 

ÅXylemςconducts water 
and minerals uni-
directionally from roots 
to entire plant  

ÅBoth of these tissues 
are produced by the 
vascular cambium 

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



Stem Types

ÅCrown

ÅSimple

ÅBranched

ÅClimbing

ÅCreeping

ÅRhizomes 

ÅStolons

ÅAcaulescent

= no stem!

St. Augustinegrass produces 
stolons(above-ground stems)

Bermudagrassproduces 
rhizomes (below-ground stems)  



Stem Modifications

For climbing

ïTwining

ïTendrils

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

ÅTendrils may be clawed, twining, or have adhesive discs



Stem Modifications

For storage

ïRhizomes (eg., ginger)

ïStem tubers (eg., potatoes)

ïCorms (eg., taro/cocoyam)



Stem Modifications

For defense

ïThorns (modified stems)

ïSpines (modified leaves)

ïPrickles (modified hairs)



Leaves

1.  Absorptionof sunlight

2.  Photosynthesis(production of sugars from
sunlight, carbon dioxide, and water)

3.  Gas exchange  (absorb C02, release 02)

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 
(petal-like bracts attract pollinators)

Functions: 



Leaves: Morphology

ÅBlade: flattened, expanded part 

ÅPetiole: the leaf stalk

ÅStipules:leaf-like appendages at 
the base of petiole 

ÅBase:blade portion closest to stem

ÅTip or Apex:blade portion furthest 
from stem

ÅMargin: edges of the blade

ÅMidrib or Primary Vein:the most 
prominent central vein

ÅSecondary or Lateral Veins: veins 
that branch from the midvein

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



Phyllotaxy: Leaf Arrangement

ÅArrangement at a node
ïAlternate: 1 leaf per 

node
ïOpposite:2 leaves 

per node
ïWhorled:3 or more 

leaves per node



Phyllotaxy: Leaf Arrangement

ÅArrangement on stem
ïSpiral: leaves at adjacent 

nodes evenly spaced in a 
spiral around the stem

ïDistichous: leaves two-
ranked (held on a single 
plane)

ïDecussate: leaves at 
ŀŘƧŀŎŜƴǘ ƴƻŘŜǎ ǊƻǘŀǘŜŘ флɕ

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



Simple vs. Compound

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



Simple or Compound?



Simple or Compound?



Simple or Compound?



Simple or Compound?



Simple vs Compound

©Matt Walters, University of Canterbury, New Zealand

Look for an axillary bud!



Simple vs Compound

How 
many 

leaves are 
on this 
slide?



Compound Leaves: Additional Terms

ÅLeaflet: the units of a 
compound leaf    

ÅRachis: an extension 
of the petiole bearing 
leaflets   

ÅPetiolule: the stalk of 
an individual leaflet

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



Leaf Attachment

ÅPetiolate:with a petiole (leaf stalk)

ÅSessile:lacking a petiole (leaf stalk)

ÅClasping: petiole or leaf blade partly or wholly 
surrounding the stem

ÅPeltate:petiole attached to surface of leaf blade 
instead of to its base or margin



Common Leaf Shapes

lanceolate elliptic

orbicular



Leaf Apices (Leaf Tips)



Leaf Bases



Leaf Margins



Leaf Texture

ÅChartaceous(papery)

ÅCoriaceous (leathery)

ÅSucculent (fleshy, juicy)



Leaf Surfaces

ÅAbaxial(lower) surface

ÅAdaxial(upper) surface

ÅGlabrous (hairless)

ÅGlaucous (with a white waxy bloom)

ÅGland dotted

ÅVestiture(hairs/scales)τmany variations
ïpubescent (short, soft), tomentose(wooly), sericeous

(silky), pilose(long, soft), hispid (coarse, stiff), strigose 
(sharp, appressed), papillate(bumpy), lepidote(scurfy 
scales)

©Thomas Mione
http://web.ccsu.edu/faculty/mione/
calliantha%20images/758Leaves.jpg



Leaf Venation

ÅParallel

ÅPinnate

ÅPalmate

ïTrinerved(3)

ïPlinerved(5)

ÅReticulate

ÅImpressed, raised, 
prominent, or 
obscure



Stipules

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

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



Modified Leaves: Bracts

ÅBracts attract pollinators and/or protect the 
developing flowers



Flowers

1.  Attract pollinators-petals (and
sometimes petaloidsepals or
bracts) lure pollinators.

2.  Reproduction-fertilized ovary
develops into fruit which
contains seeds.

Much of the
classification of plants is
based on floral morphology

Functions: 



Flowers: Morphology

ÅSepals - calyx

ÅPetals ςcorolla

ÅPerianth = S and P

ÅStamen

ïfilament

ïanther (produces 
pollen)

ÅPistil
ïstigma
ïstyle
ïovary


