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Energy in Ecosystems
Did you know you were solar powered?

IN:
Fill in the blanks to complete the reaction:
Light

6__ __2 + 6__2__

Chlorophyll

C__H__O__ + 6 __2

Write the equation for photosynthesis in words. “ six
molecules of ……..plus molecules of …..”

IN: key

Light

6CO2 + 6H2O

Chlorophyll

C6H12O6 + 6 O2

“ six molecules of carbon dioxide plus six molecules of water
in the presence of light and chlorophyll yield one molecule of
glucose and six molecules of oxygen”

Where do we go from here?
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Sub-Atomic Particles
Atoms
Molecules
Macromolecules (proteins, lipids, nucleic acids, carbohydrates)
Organelles
Cells
Tissue
Organs
We’ll get back to these!!!!
Organ Systems
Organism
Population
Atom
Tissue
Population
Community
Molecule
Organ
Community
Ecosystems
Macromolecule
System
Ecosystem
Biome
Organelle
Organism
Biome
Biosphere
Cell
Biosphere
Solar System
Universe

I. Energy for Life

Draw a model to explain where the mass of the tree came
from as the acorn grows into a tree.

A. The story of life is a story of
energy flow.
a. It’s capture
b. It’s change of form
c. It’s use for work
d. It’s lost as heat

B. Energy, unlike matter, cannot
be recycled, so organisms
require a constant input of
energy.

C. All living organisms must be
able to produce energy from the
environment, store energy for
future use, and use energy in a
controlled manner.
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II. Types of Energy

A.
B.
C.
D.
E.

Light energy
Chemical energy
Kinetic energy
Heat energy
Electrical energy

(sunlight)
(gas to run your car)
(kicking your leg)
(coal to fuel a furnace)
(powers appliances)

IV. Where does the energy come from?
A. Chemical energy is a
form of potential energy
stored in the chemical
bonds of food
molecules.
a. When bonds are broken,
energy is released.
b. Energy from the broken
bonds of glucose (from
food) is converted into high
energy bonds in ATP
molecules.
c. ATP provides energy
(gasoline) for chemical
reactions in the cell.

V. What are the sources of ATP for living
organisms?
A. Autotrophs:

a. Make their own food using the
energy in sunlight
(some autotrophs use chemicals)

b. Sun’s energy is converted into
the bonds of glucose within
the chloroplasts of plant cells

B. Heterotrophs:

III. Understanding Energy
A. Energy is the ability to do work.
B. Energy can be transformed from
one type of energy to another.
Ex: chemical energy stored in a glucose
molecule is converted to kinetic energy
that causes muscles to contract

C. “Work” done by living things
includes:
a. Breaking down and building
molecules
b. Moving things into and out of
the cell
c. Cell division

B. Adenosine Triphosphate
a. Made of an adenosine molecule with three
(tri) phosphate groups attached
b. By breaking the bond between the 2nd and
3rd phosphate, energy becomes available
for all cellular processes.

VI. Energy on Planet Earth
A. The ultimate source of energy on planet earth is the
sun!
B. Sunlight is a special form of electromagnetic energy
called the visible light spectrum (think of a rainbow)
C. The flow of energy through living things begins with
Light particles are
photosynthesis.
known as
PHOTONS

a. Must consume other
organisms for food
b. Energy from glucose is
converted into the bonds of
ATP within the mitochondria
of the cell.
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D. During photosynthesis, plants absorb red and

https://youtu.be/eo5XndJaz-Y

blue wavelengths (colors.)
E. The wavelengths you see are reflected back to your
eyes.

OUT:
Knowing what you know about photosynthesis,
explain how the process may help reduce global
warming.

Energy in Ecosystems
What processes power life?

Stop

Paper
Chromatography
LAB
Do this lesson while
chromatography running…..

•½ lecture
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I. Equipment Needed for Obtaining the Raw
Materials of Photosynthesis
A. Leaves: to take in sunlight
B. Chloroplasts: solar collectors
containing pigments and
energy carrier molecules
C. Stomata = structures with
holes on the bottom of
leaves to take in CO2 and
release O2 and water
D. Roots = water uptake

III. Photosynthetic Pigments
A. Major light absorbing pigments
in thylakoid membrane are
chlorophyll a and chlorophyll b
a. Both absorb violet, blue, and
red wavelengths best
b. Most green is reflected back.
B. Accessory pigments capture
light that chlorophyll cannot.
a. Carotinoids = yellow-orange
pigments ; absorb violet, blue,
and green regions
b. Xanthophylls = red and
yellow pigments; do not absorb
light as well
c. Anthocyanins = purple or
blue pigments; absorb green
light.

IV. Importance of Photosynthesis
A. Process in which the energy in sunlight
is converted into chemical energy by
autotrophs to make glucose and
oxygen
B. The photosynthesis equation shows:
Light

6CO2 + 6H2O

C6H12O6 + 6O2

Chlorophyll

a. Carbon dioxide and water are taken
from environment.
b. The atoms are rearranged to form
glucose (C6H12O6) and oxygen.
c. Glucose can be converted to starch
(stored energy) and cellulose (plant
support and fiber).

II. Chloroplast Structure
A. Stroma fluid-filled
inner space
B. Thylakoidsa. Internal disk-like
membranes
within stroma
b. Organized into
stacks called
grana.
c. Embedded with
special proteins
called pigments.

Stroma

Look like
poker chips

C. What happens in the

fall?
a. Accessory pigments
are always in plants.
b. Chlorophyll is more
abundant during
warmer weather with
a lot of sunlight.
c. In fall, chlorophyll
breaks down and the
other pigments show
through.

V. Two Stages of Photosynthesis
A. Light Dependent Reactions
(Light Reactions)
a. Light energy is absorbed and splits water
to create ATP and energy carrier molecules
b. Produces oxygen & ATP
c. Uses water
d. Occurs in in thylakoids

B. Light Independent Reactions
(Dark Reactions or Calvin Cycle)
a. Glucose formed using the chemical energy
in ATP and energy carrier molecules
from the light reaction
b. Uses carbon dioxide
c. Produces glucose
d. Occurs in stroma
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Paper Chromatography

Read ME 

When a chemical mixture is placed on a filter
paper, the chemicals separate from the sample
by placing one end of the paper in a solvent.
The solvent diffuses up the paper, dissolving
the various molecules in the sample according
to the polarities (opposite end charges) of the
molecules and the solvent.
If the sample contains more than one
chemical (mixture), that means it must have
more than one kind of molecule. Each
molecule will have at least a slightly different
polarity (charge). Each chemical has a
different solubility in the solvent. The more
soluble a molecule is, the higher it will migrate
up the paper.
Look at the leaf you chose : what pigments
might you see? What pigments might be
hidden?
http://www.phschool.com/science/biology_place/l
abbench/lab4/intro.html

Real World Chromatography
Are you going to get the job?

Control Sample

stop

Your Urine

Marijuana
Cocaine
Ecstasy

Spee
Speed

Photo
Light Dependent
Reactions
(in thylakoids )

IN: Diagram and label.
A.

C.

Synthesis
Light Independent
Reaction=(Calvin
Cycle) (in stroma)

Structures in Diagram
A.
B.

B.
C.
D.

D.
Glucose
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I. Light Dependent Reactions: A Closer Look
A. Energy from sunlight is transferred to electrons
in chlorophyll.
B. Energy level of e ̄ (electrons) raised higher; they
jump up to higher energy level (get excited)

C. Excited electrons
are unstable and
want to get rid of
energy:
a.

Electrons leave
chlorophyll and
are accepted by a
special energy
carrier molecule

NADPH
2 e-

(NADPH)
b.

The carrier
molecule brings
the electrons to
the stroma to
aide in Calvin
Cycle (dark
reactions)

D. e ̄ lost from chlorophyll
replaced by splitting water.
a.

b.
c.

H2O broken into hydrogen
ions, electrons, and oxygen
atoms
Electrons replace those lost
to chlorophyll
c. The oxygen atoms form
O2 as a waste product –
supply most O2 in
atmosphere
What are the products of
the light reactions?
(ATP and NADPH)

III. Factors that Influence the Rate of Photosynthesis
A. Light
a. Brighter light => faster rate =>
Draw graph at bottom
more O2 produced
b. Many plants spread out their
leaves to maximize the amount
of light falling on them
c. Too much light at a high
intensity can damage
chloroplasts.
d. Shade plants photosynthesize
better in dim light

of notes

II. Light Independent Reactions (Calvin Cycle):
A Closer Look Calvin Cycle
A. Use chemical energy (ATP & NADPH) not light energy
B. CO2 removed from the air is used in a series of
continuous reactions
C. 6 CO2 make one 6 Carbon glucose
They’re called
dark reactions
because they
do not use
light energy 

GLUCOSE

B. Temperature
a. Higher the
temperature => faster
rate => more O2
b. Temperatures above
40°C => enzymes
denatured => slower
rate
c. Cold temperature =>
enzymes move too
slowly for a reaction
to occur.

What is made here ?
C6H12O6

Draw graph at bottom of
notes
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No matter how much light is increased
the rate will not increase after the
plateau on the graph. Unless another
factor increases

C. Carbon Dioxide
a. Increase in the concentration of
carbon dioxide => faster rate of
photosynthesis

Or
more
CO2

Read me  - sustainability link!
Many crops such as tomatoes and lettuce
give higher yield when grown in
greenhouses. Farmers add additional
carbon dioxide into the greenhouse to
increase the rate of crop photosynthesis. Some
companies have used this to great environmental
use. Rather than pump waste carbon dioxide into
the atmosphere as a pollutant they redirect it into
big greenhouses where plants use it during
photosynthesis. This not only reduces their carbon
footprint but gives an additional profitable
product.

You can
add more
heat

Draw graph at bottom of
notes

P 122 Do Rate Limiting Factors Activity

Add to your model to better explain where the mass of
the tree came from as the acorn grows into a tree.

Review Question
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Van Helmont’s Experiment
In 1600, a Dutch scientist did an experiment to answer this question.

• Complete P 122 in class
• Complete P 124 in class (see P 121)
• HW: P120 Matching
Summary P 121 and 123 (minimum 10 sentences)
Study for QUIZ on Photosynthesis
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