
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)


