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WATER TRANSPORT

Plants use a cohesion—tension mechanism to transport water and dissolved
minerals from the roots and circulate them throughout the plant.
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EVAPORATION
Due to low water concentration in the air relative

" ABSORBING MINERALS.
to the water concentration in the leaf, molecules

of water are vaporized, one by one.

WHEN MINERAL CONCENTRATIONS ARE
GREATER 011 01 THE CELL

‘GREATER 1 *15 THE CELL

Water
molecules

Menorsi move down o concertration radient o
e cot by faclilated difusion. nsport T
ey e i e oo

TENSION

Water molecules form hydrogen bonds with one
another, causing the molecules to stick together.
So as one molecule evaporates, it creates tension,
pulling on the other water molecules stuck to it

p. 594

COHESION

The cohesion or stickiness of the water molecules
links them together all the way down to the roots. As
one molecule evaporates and puls up the molecule
nexttoit, that molecule pulls up the next, and so on,
all the way down to the roots.
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X Moving heavy fluid—water and nutrents—around  plant could be energetically
¥ expensive. However, the cohesion of water molecules allows evaporation to do
this work, and the fluids are “pulled” through the plant, from roots to leaves.

pp. 596-598
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‘GROUND TISSUE CELLS.

Which modified structure are all
of the following examples of?
Potatoes, runner vines,
asparagus spears, daffodil bulbs
| Stems

do carnivorous plants thrive

=
i
M]fﬂ low-nutrient environments?
iy ) \9 % ¢
[©) {

‘;.A §n given more nutrients,
its focused on building
arger photosynthetic leaves
and smaller or no carnivorous
structures. When given little
to no nutrients, plants
focused more on building
carnivorous structures.

LEAF STRUCTURE.
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p. 584
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5 OCEAN CIRCULATION PATTERNS

There are several large, circular patters of flowing water in the oceans due to
of forces, including wind, the earth's rotation, the gravitational pull of the moon,
and salt concentration.
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Beaches on the east coast of the United
States have warmer water than west
coast beaches at the same latitudes.

~— Warm ocean
~— Cold ocean ¢

Generally have fibrous roots Generally have a tapi

Some common monocots are
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ALLIANCE BETWEEN PLANTS AND BACTERIA.

After breaking apart atmos-

pheric nitrogen, bacteria
convert it to molecules with
one nitrogen atom, which

are usable by plants. Nitrate  Ammonium
(NOg)  (NHg?)

itrogen is the most common element in our atmosphere, but it is in a form
ot easily used by plants without the help of nitrogen-fixing bacteria.
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Why.is there so much more

SUNLIGHT

Provides energy to build molecules of sugar 1 E'he conce ntrat|on Of

WATER
Essential to nearly every chemical reaction
within a plant

o G AR
." @ .‘ Provides a source of carbon dioxide, from

,. @) ich carbon an be recovered and ued i cirgulating near the equator,
% 3

the construction of sugar

SoIL

Although soil itself is not necessary, it typically

contains the minerals essential for building new .

cells and assembling them into new tissues \\/hich holds more heat: air or

\

required in relatively

and metabolism.

Nitrogen  Phosphorus MagneslumT

Potassium Sulfur Calclum l

Plants technically do not require
soil, as hydroponic gardening is
a possibility. They do require
these other nutrients in trace
amounts, however: chlorine,
iron, boron, manganese, zinc,
copper, and molybdenum.

Why is it so much colder at the

poles than at the equator?

The curvature of the Earth
causes sunlight exposure to
spread out over further

biodé/ersity along the equator?

sul;;_llght provides a lot of
en%rgy 2. Warm air holds
mczEre moisture than cold air,
whg;fch increases the water

and causes deserts around
30 degree latitude.

as they travel through

warmer areas and cool

travel in large, circular

with warm currents and

cool currents.

How do ocean currents work?

Ocean currents warm slowly

slowly as they travel through

cooler climates. The currents

motions warming cooler land

cooling warmer land with

water?

These six minerals are

large

amounts for plant growtpV\*ater holds 10,000 times as

much heat as air, meaning it
takes more energy and
temperature change to heat
water, and air temperature
fluctuates more easily.

What is the rain shadow effect?

Water travels from the ocean
over land through warm air.
As the air moves up over
mountains, the temperature
drops, forcing the moisture
out as precipitation. A rain
shadow is left when the air
drops back down behind the
mountain and warms again,
creating more arid climates

with little annual rainfall.

swaths as it gets closer to the

poles.
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