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Intro to Plants

Botany is the branch of Biology that deals specifically with
The Cranberry harvest in New Jersey.
the study of plants.

Why study plants?
From single-celled
algae to the planet's
largest living
organism, they all
contribute to our
world's biodiversity.
Plus they have tasty
leaves and fruits
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Plants are a fundamental part of life on earth.
Plants generate the
oxygen, food, fibers,
fuel and medicine
that allow higher life
forms to exist.

Plants share characteristics with
all living organisms.
• All living things must be able to:
– Use and convert energy
– Be made of one or more cells
– Reproduce by passing on genetic information
– Respond to a stimulus (called tropisms)
– Maintain homeostasis

Plants Have Influenced Civilization
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The roots of
farming began
in the areas of
present day
Turkey and the
Middle East.

It was humanity’s switch from nomadic hunting and gathering to
a village centered agrarian (farming) society over 12,000 years
ago that allowed us to develop into the modern urban centered
civilization we now live in.

At its height of 2900 BC, Uruk
(in what is modern day Iraq)
probably had 50,000–80,000
residents living in 6 km2 of walled
area; making it the largest city in
the world at the time

Plants Produce Medicines
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• The active ingredient
in aspirin was originally
derived from willow bark.
• The rosy periwinkle yields drugs
which help treat diabetes.
• Codeine a powerful painkiller comes from
Papaver somniferum (poppy)
• Antimalarial drug Quinine comes from
Cinchona ledgeriana (quinine tree)

Plants are Producers
• Virtually all of the food we eat comes from
plants, either directly from staple foods
and other fruit and vegetables, or indirectly
through livestock, which eat plants.
• In other words, plants are at the base of
nearly all food chains, or what ecologists
call the first trophic level.

Plants absorb carbon dioxide, and convert it to
sugar through the process of photosynthesis.
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Flow of Energy
• Only 10% of the
energy is passed
from one trophic
level to the next
• Energy is lost mostly
as heat
• Energy cannot be
recycled

Plants can also help us understand changes in on
our environment in many ways.
• Plant responses to ultraviolet radiation can help
us monitor problems like the ozone depletion
• Lichens, which are sensitive to atmospheric
conditions, have been extensively used as
pollution indicators.

Roots
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The algal ancestors of plants were
completely immersed in water and
dissolved minerals.
The evolutionary journey onto land
involved the differentiation of the plant
body into roots, which absorb water and
minerals from the soil, and leaves which
are exposed to light and atmospheric CO2.
This created a new problem: the need to
transport materials between the roots and
leaves.

Roots and Leaves are connected by
stems that transport sap and water
throughout the plant body.

Before we go any further….

An important announcement….

About roots….

They Grow
DOWN
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Plants have three basic organs:
roots, stems, and leaves

Before we go any further….

An important announcement….

About stems….

Unlike certain biology teachers

They Grow UP
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Functions of the Root
1. Anchorage
2. Absorption of Water and dissolved minerals
3. Transport of water and sap
4. Storage of food and water
5. Asexual reproduction

Before we can understand how the water gets up
to the leaves we must understand how it moves
into the root

ROOT PRIMARY STRUCTURE

Epidermis - The epidermis
is usually composed of a
single layer of cells closely
packed together. In regions
of active water uptake, the
epidermis does not
produce a waxy cuticle like
the shoot.
In young roots water and
mineral absorption is
facilitated by numerous root
hairs.
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Root hairs are
extensions of the
epidermal cells that
greatly increase the
surface area for
water absorption.
For example, a 4
month old rye plant
has 14 billion root
hairs.

Identify the
structures

Cortex

Epidermis

Endodermis

Vascular Cylinder
(tubes)

Roots are the plants link to the
underground environment.
There are 2 different types of roots
commonly found in plants:
taproots, fibrous roots.
These roots differ in their form and
function.
Fibrous root systems consist of
many similarly sized roots.
Taproots use a single, relatively
large, main root
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ROOT SYMBIOSIS

1. Mycorrhizae – fungus roots"

A beneficial association between
plants and fungi.

The fungal hyphae penetrate the root
cortex and receive sugars and amino
acids from the plant.
2.5 mm

The plant receives hugely increased
surface area for water and mineral
absorption from the fungus.

ROOT SYMBIOSIS

Root Nodules - Nitrogen-fixing bacteria
These are found primarily in plants that are
members of the pea (legume) family
(Fabaceae).
The root nodules house millions of Rhizobium
cells, a species of bacteria which can take
atmospheric, gaseous nitrogen from the soil (not
usable by plants) and convert it into ammonia,
nitrite and/or nitrate (which are usable by plants
to make DNA, RNA, proteins, and other
metabolites).

Leaves
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A leaf is the plant organ specialized for
photosynthesis.
A leaf is typically flat and thin (the fancy word
for this shape is laminar… think laminated)
This shape exposes the maximum number
of cells containing chloroplasts to light and
allows the most light to penetrate into the
tissues.

Leaves can store food and water, and are modified in some
plants for other purposes such as asexual reproduction.

Leaves are also the sites in most plants where
photosynthesis takes place.
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Gas Exchange in Plants
• Plants do not have
specialized respiratory
systems like humans.
• Instead they exchange
gases directly with the
environment when and
where they are needed

Leaves Exchange Gasses
• The net flow of gas in the leaf is oxygen
out and carbon dioxide in, but as we have
also learned the cells of the plant use
oxygen when they conduct cellular
respiration.
• The leaf has many structures that allow
gases to diffuse so that photosynthesis
can occur.
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A leaf typically has the following tissues
1. An epidermis that covers the upper and lower surfaces
2. An interior layer of cells called the mesophyll
3. Veins containing the vascular tissues (xylem and phloem)

J
A- Cuticle

B- Upper Epidermis

C- Palisade Layer

F- Stomata

G- Xylem

H- Phloem

D- Spongy Mesophyll
I- Vein

E- Guard Cell
J- Lower Epidermis

Cuticle
The epidermis of a leaf is covered in a waxy cuticle, which is
impermeable to water vapor and other gases.
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The tubes of xylem and phloem reach the leaf and terminate as veins.

Netted venation: Found in most dicot plants like beans

Parallel venation: several prominent and parallel found
in most monocots like corn and grass
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Stomata
To allow for the exchange of gases with the environment,
including the uptake of carbon dioxide for photosynthesis there
are little openings (pores) in the leaves called stomata (singular:
stoma) which are opened and closed as gasses are needed.

20 µm

An open (left) and closed (right) stoma of a spider plant (Chlorophytum colosum) leaf

Each stoma is surrounded by a pair of guard
cells, which can change shape to regulate the
size of the stomatal opening.

The cohesion of water molecules is also aided by adhesion
to the sides of the xylem vessels so a column of water
develops from roots all the way up to the leaves.
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There is an evolutionary advantage for a leaf to
remain attached to a tree at least long enough
to produce more sugar than was used to construct itself.

Reproduction in Plants

The scientist does not study nature because it is useful; he studies it because he
delights in it, and he delights in it because it is beautiful. If nature were not
beautiful, it would not be worth knowing, and if nature were not worth knowing,
life would not be worth living. Jules Henri Poincaré, French mathematician.
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Pick up a pinecone and count the spiral
rows of scales. You may find eight
spirals winding up to the left and 13
spirals winding up to the right, or 13 left
and 21 right spirals, or other pairs of
numbers.
The striking fact is that these pairs of
numbers are adjacent numbers in the
famous Fibonacci series: 1, 1, 2, 3, 5, 8,
13, 21... Here, each term is the sum of
the previous two terms.
The phenomenon is well known and
called phyllotaxis.
Organisms do the strangest things, but
all these odd things need not reflect
selection or historical accident.
Some of the best efforts to understand
phyllotaxis appeal to a form of selforganization.
Stuart Kauffman At Home in the Universe,
Oxford University Press, 1995, p 151

Orchids of the genus Phalaenopsis have inflorescences that resemble moths in
flight. For this reason the species are sometimes called Moth orchids.
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Reproduction in Plants
Plants can reproduce using a variety of methods
1. Sexual Reproduction
1. Flowers
2. Cones
2. Asexual Reproduction
1. Cloning
2. Splitting

Sexual Reproduction

An idealized flower
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hibiscus petal

Petals are highly colored portions of the flower.
They may contain perfume as well as nectar
glands.
The number of petals on a flower is often used
in the identification of plant families.
Sepals are small green, leaf like structures on
the base of the flower that protect the flower.

Lily
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Lily

The pistil is the female part of the
plant. It is generally shaped like a
bowling pin and located in the
center of the flower. It consists of
the stigma, style, and ovary. The
stigma is located at the top, and is
connected to the ovary by the
style. The ovary contains the eggs
that reside in the ovules.

the stamens of an Amaryllis flower

The stamen is the male reproductive
organ. It consists of a pollen sac
called the anther and a long
supporting filament. This filament
holds the anther in position so the
pollen it contains may be disbursed
by wind or carried to the stigma by
insects, birds or bats.
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Passionfruit Flower – Most of decorative passifloras have a unique flower structure,
which requires a large bee to effectively pollinate. Some species can be pollinated by
hummingbirds and bumble bees, others by wasps, still others are self-pollinating.

The large flowers of a Lily have three petals along with three petal-like sepals.
Notice the 6 Stamens and single Stigma

Ovules are
connected to the
placental wall of
the ovary by the
funiculus.
After the egg is
fertilized the
ovule develops
into a seed.
The ovary swells
to become the
fruit.
Remember children, you’re all stars
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Pollen grains
have tough,
ornate, and
distinctive walls
They each
contain 2 sperm
nuclei and a tube
nucleus

Pollination is the transfer of pollen
from an anther to a stigma.
This may occur by wind or by
pollinators.
Wind-pollinated flowers lack showy
floral parts and nectar since they
don't need to attract a pollinator.
Flowers that use living pollinators
are brightly colored or patterned and
contain a fragrance or nectar when
they must attract insects, animals, or
birds. In the process of searching for
nectar these pollinators will transfer
pollen from flower to flower.
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In the process of searching for nectar pollinators will transfer pollen from flower to flower.

Simplified overview of angiosperm life cycle

Seeds are found inside fruits
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Fruits
In botany, a fruit is the ripened ovary
together with seeds of a flowering
plant.
Fruits are the means by which
flowering plants disseminate seeds.
When discussing fruit as food, the
term usually refers to plant parts that
are sweet and fleshy, examples
include plums, apples and oranges.
However, a great many common
vegetables, as well as nuts and grains,
are the fruit of the plant species they
come from.
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Flowering Plants: Parts and Function
Use your textbook or locate resources on Angiosperm fertilization to answer the following questions
Label each structure below

1. _______________
2. _______________
3. _______________
4. _______________
5. _______________
6. _______________
7. _______________
8. Structures 1, 3, & 7 make up the structured female structure called the __________
9. Structures 5 & 6 make up the male structure called the ___________________
10. The ovule(s) is found within the ____________________________
11. Which structure is the site of pollen production? ____________________
12. Which structure is the recipient of the pollen? _______________________
13. Which structure protects the reproductive parts and attracts pollinators? ________
14. The structure that will eventually become a fruit is the ______________________
15. The structure that holds the anther upright is the ___________________________
16. Does a plant produce more pollen or more ovules? Explain.

Parts of a Flower HW
1.
2.
3.
4.
5.
6.
7.

Stigma
Petal
Style
Sepal
Filament
Anther
ovary

8. Structures 1, 3, & 7 make up the structured female structure called the
9. Structures 5 & 6 make up the male structure called the
10. The ovule(s) is found within the
11. Which structure is the site of pollen production?
12. Which structure is the recipient of the pollen?
13. Which structure protects the reproductive parts and attracts pollinators?
14. The structure that will eventually become a fruit is the
15. The structure that holds the anther upright is the
16. Does a plant produce more pollen or more ovules? Explain.
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