
PLANT STRUCTURE & 
REPRODUCTION 

Biology: Unit 5



INTRODUCTION TO PLANTS

Some plants are microscopic, and some are as tall as 
thirty-story buildings, but all plants are made up of cells 
that have cell walls and nearly all have a green pigment 
called chlorophyll.

Chlorophyll allows plants to make energy from the sun in a 
process called photosynthesis. 

Plants also have red, orange, and yellow pigments called 
carotenoids, which are also used for photosynthesis.



INTRODUCTION TO PLANTS

The first plants were probably green algae living under 
water. 

Then ferns, conifers, and flowering plants developed over 
millions of years as species adapted to living on land.

Plants made the jump from living in water to living on land 
by developing structures that allowed them to grow 
upward and conserve water.



INTRODUCTION TO PLANTS

On land, in order to conserve water, plants developed a 
waxy protective layer called a cuticle.

For structural support, plants developed rigid cells walls 
filled with cellulose, a strong fiber.



VASCULAR & NONVASCULAR PLANTS

Nonvascular plants are mostly very simple plants like 
mosses. 

They do not have structures to help them carry and 
distribute nutrients, so each cell absorbs water and 
nutrients on its own.

Ex: Moss



VASCULAR & NONVASCULAR PLANTS

Vascular plants have tube-like structures that carry and 
distribute nutrients. 

Most vascular plants have seeds, but there are a few 
vascular plants, such as ferns, that do not.

Comparing Nonvascular and Vascular Plants

https://www.youtube.com/watch?v=DGpPHrLF-5M

https://www.youtube.com/watch?v=DGpPHrLF-5M


VASCULAR & NONVASCULAR PLANTS

Vascular Tissue is made up of the 
following:

Xylem: tube-like cells stacked 
together to form vessels that 
distribute water from roots to 
different parts of the plant.

Phloem: tube-like cells stacked to 
form tubes that distribute food for 
use and storage.

Cambium: cells that produce new 
xylem and phloem cells. 



VASCULAR & NONVASCULAR PLANTS

Plant organs are made of three tissue systems called the 
dermal, ground, and vascular tissue systems.

Dermal Tissue is the outer covering or “skin” that protects 
plants.

Ground Tissue makes up most of inside of the plant. It 
provides support and stores material in roots and stems. In 
leaves, ground tissue is packed with chloroplasts.



VASCULAR & NONVASCULAR PLANTS

Vascular Tissue transports 
water, mineral nutrients, and 
organic compounds to all 
parts of the plant. There 
are two networks of 
vascular tissue, xylem and 
phloem.



VASCULAR & NONVASCULAR PLANTS

“Vascular Plants = Winning”: Crash Course Biology #37

https://www.youtube.com/watch?v=h9oDTMXM7M8

https://www.youtube.com/watch?v=h9oDTMXM7M8


SEEDLESS PLANTS

Seedless plants reproduce using spores, which are small 
reproductive units.

Seedless plants can be broken down into two categories: 
nonvascular and vascular.



SEEDLESS PLANTS

Nonvascular Seedless Plants

These plants are only a few cells thick because each cell 
absorbs water and nutrients through its cell membrane 
directly from its surroundings.

Most nonvascular seedless plants live in damp 
environments where there is ample water.



SEEDLESS PLANTS

Nonvascular seedless plants have rhizoids, which are tiny 
stringy structures instead of roots. Rhizoids anchor these 
plants.

Nonvascular seedless plants are often the pioneer species 
of a developing ecosystem, especially in wetter climates.

Ex: mosses, liverworts, and hornworts.



SEEDLESS PLANTS

Vascular Seedless Plants

These plants include ferns, horsetails, and spike mosses.

These plants can grow larger because they have structures 
to distribute water and nutrients.

Most of the vascular seedless plants – apart from ferns 
and horsetails – don’t exist anymore, and we know about 
them only through fossils.



PLANTS THAT HAVE SEEDS

Seeds are reproductive units adapted to land. 

Unlike spores, seeds have stored food resources and a 
seed coat for protection.

It’s like when parents give kids a lunchbox and a coat so 
that they survive at school.



PLANTS THAT HAVE SEEDS

Seeded plants can be broken down into two groups:
Gymnosperms: plants that have seeds that are not contained in a 
fruit.

Gymnosperms seeds are NOT protected by fruits (like pine trees).

Gymnosperms do NOT flower.

Angiosperms: plants that have seeds contained in a fruit. All of 
the fruits we eat are angiosperms.

Angiosperms produce seeds that are protected by fruits.

Angiosperms do flower.

 https://www.youtube.com/watch?v=xGZNHGY98ZE

https://www.youtube.com/watch?v=xGZNHGY98ZE


PLANTS THAT HAVE SEEDS

All plants with seeds are vascular plants, and most have 
these 3 structures: leaves, stems, and roots.

Leaves: the organ of the plant where photosynthesis 
happens. Some are flat, others are shaped like needles, 
and others have different shapes.

Structure of the Leaf 
https://www.youtube.com/watch?v=co0JdqUlycg

https://www.youtube.com/watch?v=co0JdqUlycg


PLANTS THAT HAVE SEEDS

Important parts of the leaf include the epidermis, palisade 
layer, and spongy layer.

The epidermis is the outer layer of the leaf. It has a waxy 
cuticle that prevents water loss from the leaf. 

The leaf exchanges gases such as oxygen and carbon dioxide 
with the environment through openings in the epidermis, called 
stomata.

Guard cells open and close the stomata, like the lips on your 
mouth. Leaves can also lose water through the stomata, so they 
usually keep them closed on hot days.



PLANTS THAT HAVE SEEDS

The palisade layer is  the layer beneath the epidermis that 
contains chloroplasts to make energy through 
photosynthesis. The energy factory of the leaf.

The spongy layer is the layer beneath the palisade layer. 
The cells are very loosely packed, leaving many air 
pockets to store carbon dioxide or oxygen, like a sponge. 

Most of the vascular tissue, which is the tissue that 
distributes water and food, is found in the spongy layer.



PLANTS THAT HAVE SEEDS

Stems: The support for leaves, branches, etc.

Roots: the plant structure that absorbs water, gases, and 
nutrients from the soil, and stores food.

Structurally, roots also support the plant and prevent it 
from being blown or washed away.

Root hairs are tiny projections above the root cap that 
increase surface area for taking up water.



PLANTS THAT HAVE SEEDS

Covering the tip of the root is the root cap, a small cone of 
cells that protects the growing part of the root as it pushes 
through the soil.

Meristematic Tissue produces the new cells as the roots 
grow.

Transpiration in Plants 
https://www.youtube.com/watch?v=Kv_0udatlh8

https://www.youtube.com/watch?v=Kv_0udatlh8


FLOWERING PLANT REPRODUCTION

All angiosperms flower.

Seeds are formed in a flowering part when the female 
part of the flower is pollinated, or fertilized with pollen 
from the male part of the plant.

Most plant species have both male and female parts on 
the same plant.



FLOWERING PLANT REPRODUCTION

Egg cells develop in the female reproductive part, called 
the ovary.

The ovary also has a long tube extending from it called 
the pistil.

Surrounding the pistil are the male reproductive parts, 
called stamen.

Stamen produce pollen, a “dust” that contains sperm cells.

The stigma is the part of the plant that receives the pollen.



FLOWERING PLANT REPRODUCTION

A seed is produced when the egg from the ovary is united 
with sperm from pollen, a process called pollination.

Pollination happens when pollen from the stamen is 
transferred to the pistil vis the stigma.

Most plants have adaptations that keep them from self-
pollinating, such as different timing of maturity of sperm 
and egg cells, or enticing insects with nectar so insects 
carry the pollen to other plants.



FLOWERING PLANT REPRODUCTION

The sperm cells in the pollen 
then reach the stigma and 
move down the pistil to 
reach the egg cells in the 
ovary.

https://www.youtube.com/
watch?v=HLYPm2idSTE

https://www.youtube.com/watch?v=HLYPm2idSTE


FLOWERING PLANT REPRODUCTION

Parent plants must scatter their seeds away from 
themselves so they don’t compete for sun, water, or 
nutrients from the soil.

Plants have adapted different methods for seed dispersal 
such as: wind, water, animals, and bursting.

Wind: Seeds are light and have feathery bristles so they 
can be carried by the wind.



FLOWERING PLANT REPRODUCTION

Water: Seeds float away down streams or rivers.

Animals: Seeds may hook on to an animal’s fur, feathers, or 
skin. Animals may also eat a fruit and then disperse the 
seed through their droppings.

Bursting: The fruit of the seed dries out and splits open, 
thus throwing seeds in different directions.



FLOWERING PLANT REPRODUCTION

If the seed has the proper water and temperature, it 
germinates, or grows, using food stored in the seed.

The protective coating of the seed splits open, and a 
primary root extends into the soil.

The seed continues to develop, sprouting roots, stems, and 
leaves that allow the plant to make food and support 
itself.



FLOWERING PLANT REPRODUCTION

“The Plants & The Bees: Plant Reproduction” Crash Course 
Biology #38

https://www.youtube.com/watch?v=ExaQ8shhkw8

https://www.youtube.com/watch?v=ExaQ8shhkw8

