Highly reflective leaves reduce
heat gain by radiation (H,).

High convective heat
loss to wind H,,

Low conductive heat
gain from ground H_,

Desert plants also reduce
H, by orienting their leaves
parallel to sunlight.

.~ | Open growth form
and small leaves
Increase exposure
of plant surfaces
to wind.

On dry sites, the forb grows On moist sites, the forb
a dense network of deeply grows a sparse network of
penetrating roots. shallow roots.
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C, photosynthesis

During C, photosynthesis, CO,
combines with RuBP to form
(PGA.,) an organic acid

containing three carbon atoms.
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Epidermal cell
Mesophyll cell
Bundle sheath cell

Veins

,_H. Photosynthesis takes place
" in the mesophyll cells of
the leaves of C, plants.

The final products of

| photosynthesis are sugar
-1 molecules, which may be
combined to form starch.




C, photosynthesis

Leaf cross section

- —Epidermal cell

i In the mesophyll cells of
| leaves, C, plants combine |
| PEP with CO, to form an

organic acid containing

Mesophyll cell
Bundle sheath cell

The C, acid diffuses to a
bundle sheath cell, where
it breaks down to pyruvate
and CO,.

four carbon atoms.

Mesophyll cell Bundle sheath cell
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Because the enzyme
PEP carboxylase has a
high affinity for CO,,
C, plants need to open
fewer stomata to take in
sufficient CO,.
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Pyruvate diffuses back to

the bundle sheath cell 1o
form PEP, starting the
cycle over again.

CO, concentrated in the
bundle sheath cell by the
breakdown of the C; acid
combines with RuBP to
form PGA.




Crassulacean acid metabolism photosynthesis

Epidermal cell

// Epidermal cell

Stoma Stoma

| CAM plants open their

= stomata and take in
CO, at night when
temperatures are lower
and humidity higher.

| CAM plants close their

™ stomala during the day,

when temperatures are
high and humidity low.

Mesophyll cell Mesophyll cell

At night CAM plants
combine PEP with CO,
to form four-carbon

| organic acids

C, acids synthesized at
night break down
during the day 1o
pyruvate and CO,.

Mesophyll cell Mesophyll cell
Day

Sugars,
starch

Pyruvate built up during
the day is converted to
PEP, which combines
with C(D, the next night,
starting the daily cycle

| over again.

CO, concentrated in the
bundle sheath cell by the
breakdown of the Cj acid
combines with RuBP 1o




Modes of IHeat Exchange

Radiation: emission of electromagnetic Evaporation: removal of heat from surface of a
waves by objects warmer than absolute zero liquid that is losing some of its molecules as gas.

Convection: transfer of heat by movement Conduction: direct transfer of thermal

of air or liquid past a surface. motion (heat) between molecules of objects in
direct contact with each other




Desert living approaches similar for plants & animals

| The trunk and branch
tips are shaded and

The saguaro reduces
heat gain by exposing

only tops of its trunk % insulated with a high
and branches to the [~ : density of spines, which
midday sun. = reduces heat gain.

V. 4 The camel reduces
V4 heat gain by facing
into the sun.

The camel does not
store water in ils
hump but fat, which
is a source of
metabolic water,

Water is stored in |_
the massive trunk |
and arms. M -
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The saguaro reduces water loss
by transpiration by Keeping

stomates closed and allowing
its temperature to rise.

.

massive quantities.
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Y When water is available, both
the saguaro and camel take in

The camel is covered

V4 with dense hair which

reduces heat gain.

i

The camel reduces
cvaporative water loss by
not sweating and allowing
body temperature to rise.




Water balance in kangaroo rat

The kangaroo rat can go without

drinking (no W) and obtain all the Most water loss is through
water it needs from its food (Wy). evaporation (W,.).

100

Secretions (W)
result in moderate
water losses.

Water gains Water losses
Water fluxes

Food moisture I Evaporation

Oxidation of food Feces and urine

Source: Schmidt-Nielsen 1964
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