TYPES OF PHOTOSYNTHESIS

Photosynthesis: the jamming together of GQcarbon dioxide) with D (water)

to make CHO (sugar) and ©(oxygen), using the sun's energy. The sugar
contains the stored energy and serves as the résviahdrom which other
compounds are madeespiration is the opposite of photosynthesis -- the stored
energy in the sugar is released in the presencrygfen, and this reaction
releases the Gand HO originally jammed together by the sun's energy.
Stomata: the "pores"” in leaves (and stems) through whi€h I8 taken in and ©

IS released during photosynthesis. Plants conthelnasstomata are open or closed
and the width of the opening (formed by two guagtiscthat expand and contract
to open and close the space between them).

Trangpiration: the water that evaporates out of stomata whendheopen.

This pulls more water and nutrients up to the tbfhe plant, but causes the plant
to lose water and potentially dehydrate.

Water Use Efficiency (WUE): How good the plant is at bringing in carbon
dioxide for photosynthesis without losing much waet of its stomata. More
specifically, it is the ratio of carbon dioxide ake to water lost through
transpiration.

Photorespiration: Under high light and high heat, the enzyme (RUBIS that
grabs carbon dioxide for photosynthesis may grajlgen instead, causing
repiration to occur instead of photosynthesis, tassing a slowing of the
production of sugars from photosynthesis..

The three types of photosynthesis age @1, and CAM. G photosynthesis is the
typical photosynthesis that most plants use anetieryone learns about in school (it
was all we knew about until a few decades ageé)iti CAM photosynthesis are both
adaptations to arid conditions because they rasbktter water use efficiency. In
addition, CAM plants can "idle," saving preciougryy and water during harsh times,
and Gt plants can photosynthesize faster under the debagh heat and light
conditions than @plants because they use an extra biochemical pgthnd special
anatomy to reduce photorespiration. Below are #taild.
C3 Photosynthesis: C3 plants.

Called @G because th€0; is first incorporated into a 3-carbon
compound.

Stomata are open during the day.

RUBISCO, the enzyme involved in photosynthesig)s® the enzyme
involved in the uptake dE0O..

Photosynthesis takes place throughout the leaf. :
Adaptive Value: more efficient than €and CAM plants under cool and moist conditions
and under normal light because requires less magh(fewer enzymes and no specialized
anatomy)..

Most plants are €
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C4 Photosynthesis: C4 plants.

CAM Photosynthesis: CAM plants. CAM stands for Crassulacean Ac
Metabolism

Called G because the COs first incorporated into a 4-carbon compoung
Stomata are open during the day.
Uses PEP Carboxylase for the enzyme involved inuheke of CQ. This gise
enzyme allows C®to be taken into the plant very quickly, and titen 3=
"delivers" the CQ directly to RUBISCO for photsynthesis.
Photosynthesis takes place in inner cells (requipesial anatomy called
Kranz Anatomy)

Adaptive Value:

o Photosynthesizes faster thasa @@ants under high light intensity and high
temperatures because the Zd®delivered directly to RUBISCO, not allowingat
grab oxygen and undergo photorespiration.

o Has better Water Use Efficiency because PEP Catasxyrings in C®faster and
so does not need to keep stomata open as muchw@ésslost by transpiration) for
the same amount of @@ain for photosynthesis.

C4 plants include several thousand species in at I&aglant families. Example: fourwing
saltbush pictured here, corn, and many of our sunameual plants.

Called CAM after the plant family in which it waisst found (Crassulaceg
and because the @@ stored in the form of an acid before use in
photosynthesis.

Stomata open at night (when evaporation ratessrally lower) and are
usually closed during the day. The £® converted to an acid and store@
during the night. During the day, the acid is brokiewn and the COis released to
RUBISCO for photosynthesis

Adaptive Value:

o Better Water Use Efficiency than C3 plants unde&t eonditions due to opening
stomata at night when transpiration rates are ldgneisunlight, lower temperatures,
lower wind speeds, etc.).

o May CAM-idle. When conditions are extremely aridAl@ plants can just leave
their stomata closed night and day. Oxygen givémgbhotosynthesis is used for
respiration and C@given off in respiration is used for photosyntlse3ihis is a
little like a perpetual energy machine, but theee@sts associated with running
the machinery for respiration and photosynthesitheglant cannot CAM-idle
forever. But CAM-idling does allow the plant to give dry spells, and it allows the
plant to recover very quickly when water is avaiahgain (unlike plants that drop
their leaves and twigs and go dormant during deflsp

CAM plants include many succulents such as cactasés®gaves and also some orchids
and bromeliads



