Photosynthesis

Light-independent
reactions

Light-dependent
reactions




SB3

O Students will derive the relationship
between single-celled and multi-celled
organisms and the increasing
complexity of systems.

a. Explain the cycling of energy through
the process of photosynthesis and
respiration.
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Questions To Think About

O What molecule serves as the primary
energy source for metabolism?

O What process forms the basis of almost
all food chains on Earth?

O The energy of movement is referred to as
energy.
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Today’s Objectives

O Given information and/or diagrams on
the process of photosynthesis, write
and/or identify the equation, raw
materials, sites, products, factors
affecting the process, and the role of

chlorophyll in the light and dark
reactions.
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Autotrophs

» Plants and some
other types of
organisms that
contain

are
able to use
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Autotrophs

directly




Heterotrophs

. own food

kANNOT
directly




Energy

O Energy can take
many forms such as
©

OEnergy can be
changed from

O Energy is stored in
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ATP: The Cell’s
Currency

OAdenosine Triphosphate

- OEnergy from is converted mto-'
| ATP '

~ ADP + P + energy > ATP
3 high-energy

phosphate bonds, adenine, and) '
ribose

<,



Importance of ATP

O Principal compound used to
in living organisms

OProvides all the energy for the
~ activities

bhosphorylation



Releasing Energy from ATP

(@ q

- St o r e S Adenosine Diphospage
~ energy in ATP

'Removing

heleases energy o /]

& forms ADP



Uses of ATP

Cells use ATP for:
OActive transport
OMovement




Summary

Use each of the terms below just once to complete the
passage.

energy phosphateadenosine charged
ATP chemical bonds work ribose

To do biological (1) , cells require
energy. A quick source of energy that cells use is the molecule
(2) . The (3)

in this molecule is stored in its (4)

. ATP is composed of a(n) (5)
molecule bonded to a(n) (6)
sugar. Three (7

molecules called (8)

groups are attached to the

sugar.

9. How is energy stored and released by ATP?
10. How do cells use the energy released from ATP?



Glucose

O Glucose is a monosaccharide
O




History of




Early Questions on
Plants

Several centuries ago, the
question was:

Does the increase in mass of a
plant come from the air? The
soil? The water?
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Van Helmont’'s Experiment
1643

OPlanted a into a
pre-measured
amount of soil and
watered for 5 years

o
Plant was 75
kg, soil was the same

O Concluded was
from the
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Priestley’s Experiment
1771

O Burned a candle in a bell
jar until it went out

O Placed a sprig of mint in
the bell jar for a few days

O Candle could be relit and
burn

O Concluded plants
a substance
necessary for

burning
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Jan Ingenhousz’s
Experiment 1779

Repeated Priestley’s experiment with & without



Results of Ingenhousz’s
Experiment

O Showed that
Priestley’s results

only occurred in
the

O was
necessary for
plants to produce
the
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Melvin Calvin 1948

O First to trace the path
that carbon (CO;) takes in
forming Glucose

O Does

O Called the
or

O Also known as the
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Rudolf Marcus 1992

O Studied the Light
Independent
- Reaction

4r:

. _



Photosynthesis

0 of most of the earth’s

all Y
earth’s atmospheric oxygen
produced in the oceans




Photosynthetic Pigments

O Mostly @

O Accessory pigments: (cannot transfer the sun’s
light directly)
O Carotenoids
O Anthocyanins

O Each pigment absorbs a particular wavelength of
light in the

gamma
rays

traviolet shortwave
X-rays rays infrared radar TV AM
rays

T
10 W~ 100 1 0* 10t
~ . Wavelength (meters)
b 5

Visible Light -~

Y
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Chlorophyll a

OFound in all

directly

accept energy




Chlorophyll b

OChlorophyll b is an

irectly

- transferring light it absorl‘ |
to chlorophyll a

REFLECTS GREEN W



Think Critically

Some plant leaves contain yellow and
red pigments as well as chlorophyll.
In the fall, those leaves may become
~ red or yellow. Suggest an explanation




Structure of a Chloroplast

O organelle
O Outer membrane
(o forms stacks of

- connected sacs called




Function of Stroma

(o reactions

occur here
~ ATP used
| glucose | |

Calvin Cycle




/ Thylakoid

Intermembrane

Space

y Granum
(Stack of Thylnlmlgl(‘:)s}



Thylakoid Membrane

(o] reactions occur here

- OPhotosystems are made up of
- chlorophyll molecules

embedded in the '
- thylakoid membranes

otosystem 1

otosystem 11



Light vs. Dark Reaction

Light Reaction()
o AKA

to
occur
oSplitting of water
(photolysis) by light

eConverts light
energy into
eOccurs in the

Dark Reaction®)
e AKA

elUUses ATP to

eQccurs in



Overview of Photosynthesis

g |Ight enters ﬂhlﬂrﬂ'ph?" in grana remaining energy
chloroplast captures light energy carried to stroma ‘p

xygen released some energy used
into the aif  fr— 10 split water into

hydrogen and oxygen
vlr stroma combines
hydrogen carried hydrogen and carban

dioxide to make

e
to the stroma carbohydrates

carbon dioxide /
enters leaf

carbohydrates carried fol.
the cells of the plants



Diagram of Photosynthesis

Reactants Hx0 COo

ADP + P

T o
Ll

Calvin
Cycle

‘ATF -

\‘ NADPH




Diagram of Photosynthesis
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Factors Affecting the Rate
of Photosynthesis

OAmount of available water

OShortage of water can slow or stop
photosynthesis

O Temperature
OEnzymes needed work best at 0°C and
30°C
OAmount of available light energy

OlIncreasing light, increases Sat Mar 22 04:09:31
¥ photosynthesis



Think Critically

. During which step is oxygen produced?
. During which step is sugar produced?
. Would sugar still be produced at night?

. Would sugar be produced if the Light
Dependent reactions had not occurred?

5. Would the rate of photosynthesis change
under drought conditions or in arid
climates?

D W DN =
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Review Structure




Think Critically

Many of the sun’s rays may
be blocked by dust or clouds
formed by volcanic eruptions
or pollution. What are some
possible short-term and long-

term effects of this on
photosynthesis?
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