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EXERCISE SOLUTION...

Read the handout provided regarding the nitrogen cycle. Create
a concept map for the nitrogen cycle using the terms below. Define
any terms that you do not recognize.

TEXT - Water and Nitrogen Cycles.pdf

Atmospheric Nitrogen Nitrite Nitrate Ammonia Plant Animal
N, NO, NO, NH, Protein Protein

Linking words - May be used more than once:

bacterial action absorbed by plants break down of feces and urine
lightning eaten by animals
bacterial nitrogen fixation decay of dead animals

decay of dead plants



The Water Cycle

The hvdrogen and oxygen atoms in water are nu.ll'icnls organisms need.
I'hese .nulrihcn(s are recycled through ecosystems as follows. ‘
Water vapour enters the atmosphere through H.m\plr.i(\n;l‘). tTm:;
vegetation. (Transpiration is the loss of water lhrm'lgh pores in lh}_ Q;'“L,'\l:.r
plants.) It also enters the atmosphere by cvaporating 1.rnm bodies o \:\a :
and the soil (Fig. 3-7). In the cool upper mnmsphuruj this vapour condnf‘l\a-\.
forming clouds. In time, enough water collects n lhg clouds to .muxc;
precipitation. When this happens, some of the water that falls on the ,guuvlmf
runs along the surface of the ground to a stream, pond, or other body o
i But some of the water also soaks

water. This water is called surface runoff,
ater percolates down

into the ground by a process called pe reolation. Some w ¥
to the bedrock. Then it becomes ground water and gradually runs back to

lakes and other bodies of waler,

Some of the water in the soil moves up to the roots of plants by capillarity.
The roots absorb the water. This is how most plant§ get the hydrogen a.nd
oxygen they need. Animals can obtain watcx: b) catmg plflnts or by gatmg’
otl;er animals. Of course, they can also obtain it by drinking water directly

‘ ; of water. - .
fr()lrg:a?l;fi)whcn plants and animals die, thcy. dccomposg. During this
process, the water in their tissues is released back into the environment.
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The Nitrogen Cycle

Fig. 3-7 The water cycle.
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Nitrogen is another important nutrient. All living things need nitrogen to
make proteins. Let’s see how this nutrient is recycled in ecosystems (Fig. 3-
9).

Almost 78% of the atmosphere is nitrogen (N,). However, neither plants
nor animals can use this form of nitrogen directly. Usually the nitrogen must
be in the form of a nitrate (NO;). Then plant roots can absorb it. Lightning
forms some nitrate. It causes oxygen and nitrogen in the atmosphere to join.
Rhizobium bacteria can do the same thing. You may recall that these
bacteria live on the roots of legumes (Section 2.6, page 30). Many bacteria
and blue-green algae also form nitrates. The changing of nitrogen to nitrates
is called nitrogen fixation,

Plants use the nitrates they absorb to make plant proteins. Animals get the
nitrogen they need to make proteins by eating plants or other animals.

When plants and animals die, bacteria change their nitrogen content to
ammonia. The nitrogen in the urine and fecal matter of animals is also
changed to ammonia by bacteria. The pungent odour of outhouses, chicken
pens, hog yards, cat litter boxes and wet baby diapers is ample evidence of -
this fact. (If you are not sure what ammonia smells like, smell some
ammonium carbonate ... cautiously!) Ammonia, in turn, is converted to
nitrites and then to nitrates by bacteria. This completes the main part of the
cycle. Bacteria convert some nitrites and nitrates to nitrogen (N,) to finish the
cycle. The nitrogen cycle need not and often does not involve this last step.

Many plants are able to use some ammonia directly. Therefore all of it
does not have to be converted to nitrate before plants absorb it.
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Nitrogen Cycle

Nitrogen is an element essential to life. It is found in proteins, DNA
(deoxyribonucleic acid), and in chlorophyll molecules.

Nitrogen Cycle

Gas Lightning
Nitrogen Oxides

BIue-Grc‘aen Legumes with
Bacteria Nin‘-ﬁg‘?n-Fixing

RSO0 Bacte: |
'.wo :

Fertilizer


http://www.teachersdomain.org/asset/lsps07_int_nitrogen/
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Phosphorus Cycle

Many important molecules within cells contain phosphorous
atoms. For example, ATP (adenosine triphosphate) is found in
every living cell and plays a key role in energy storage and supply.

(2] marine
. B

Complete this diagram by clickin g on one end l ach e line to make it into an arrow that
shows the direction of phosphorus flow. Mou: er the mddl of a line to identify the process
E epresented by that arrow.

Phosphorus normally occurs in water and soil in inorganic
compounds. Phosphates (PO,) are a common form. These
compounds are absorbed by plants and used to make organic
compounds such as ATP. When animals eat plants, phosphorus
is passed on to them. When dead plants, dead animals, and fecal
matter decay, organic forms of phosphorus are released into the
water or soil. Bacteria decompose these organic forms into
inorganic forms. Then, the cycle begins again.


http://www.pcds.org/share/ap_envsc/lectures/chapter4/animations/phos_int.html
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Water Cycle or Hydrologic Cycle

Water Cycle
[Earthguide

5 ]

READ THE FOLLOWING ON THE WATER CYCLE.
TEXT - Water and Nitrogen Cycles.pdf

N
BE ABLE TO LABEL THE GIVEN DIAGRAM
DEFINE EACH OF THE FOLLOWING...

transpiration - loss of water through the pores in the leaves of plants.

evaporation - water vaporizes into the air.

condensation - water forms into a liquid form.

precipitation - collects in clouds and falls to the ground as rain/snow.

surface runoff - water that travels on the ground to a stream, pond or other body of water.
percolation/infiltration - water soaks into the ground.

ground water - water found within bedrock.

capillarity - water movement from the soil up to the roots of a plant.

NN BE W=


http://earthguide.ucsd.edu/earthguide/diagrams/watercycle/

The Water Cycle

The hvdrogen and oxygen atoms in water are nu.ll'icnls organisms need.
I'hese .nulrihcn(s are recycled through ecosystems as follows. ‘
Water vapour enters the atmosphere through H.m\plr.i(\n;l‘). tTm:;
vegetation. (Transpiration is the loss of water lhrm'lgh pores in lh}_ Q;'“L,'\l:.r
plants.) It also enters the atmosphere by cvaporating 1.rnm bodies o \:\a :
and the soil (Fig. 3-7). In the cool upper mnmsphuruj this vapour condnf‘l\a-\.
forming clouds. In time, enough water collects n lhg clouds to .muxc;
precipitation. When this happens, some of the water that falls on the ,guuvlmf
runs along the surface of the ground to a stream, pond, or other body o
i But some of the water also soaks

water. This water is called surface runoff,
ater percolates down

into the ground by a process called pe reolation. Some w ¥
to the bedrock. Then it becomes ground water and gradually runs back to

lakes and other bodies of waler,

Some of the water in the soil moves up to the roots of plants by capillarity.
The roots absorb the water. This is how most plant§ get the hydrogen a.nd
oxygen they need. Animals can obtain watcx: b) catmg plflnts or by gatmg’
otl;er animals. Of course, they can also obtain it by drinking water directly

‘ ; of water. - .
fr()lrg:a?l;fi)whcn plants and animals die, thcy. dccomposg. During this
process, the water in their tissues is released back into the environment.
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The Nitrogen Cycle

Fig. 3-7 The water cycle.
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Nitrogen is another important nutrient. All living things need nitrogen to
make proteins. Let’s see how this nutrient is recycled in ecosystems (Fig. 3-
9).

Almost 78% of the atmosphere is nitrogen (N,). However, neither plants
nor animals can use this form of nitrogen directly. Usually the nitrogen must
be in the form of a nitrate (NO;). Then plant roots can absorb it. Lightning
forms some nitrate. It causes oxygen and nitrogen in the atmosphere to join.
Rhizobium bacteria can do the same thing. You may recall that these
bacteria live on the roots of legumes (Section 2.6, page 30). Many bacteria
and blue-green algae also form nitrates. The changing of nitrogen to nitrates
is called nitrogen fixation,

Plants use the nitrates they absorb to make plant proteins. Animals get the
nitrogen they need to make proteins by eating plants or other animals.

When plants and animals die, bacteria change their nitrogen content to
ammonia. The nitrogen in the urine and fecal matter of animals is also
changed to ammonia by bacteria. The pungent odour of outhouses, chicken
pens, hog yards, cat litter boxes and wet baby diapers is ample evidence of -
this fact. (If you are not sure what ammonia smells like, smell some
ammonium carbonate ... cautiously!) Ammonia, in turn, is converted to
nitrites and then to nitrates by bacteria. This completes the main part of the
cycle. Bacteria convert some nitrites and nitrates to nitrogen (N,) to finish the
cycle. The nitrogen cycle need not and often does not involve this last step.

Many plants are able to use some ammonia directly. Therefore all of it
does not have to be converted to nitrate before plants absorb it.
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Water Cycle

~

Transpiration

Did you know?

+ A fixed amount of water recirculates around the Earth.

+ Water moves in certain directions from place-to-place (reservoir-to-reservoir) by only certain
processes and pathways.

+ Some processes of transfer are rapid while others are much slower.

+ A conceptual "reservoir” of water is not quite the same thing as a reservoir in which water is stored.

* When land-based glacial ice melts and runs off into the sea, sea level rises.

+ When land-based glacial ice forms, sea level drops.

+ When floating icebergs melt into the sea, sea level doesn't change.

+ (Glacial ice is made up of freshwater that had previously fallen as snow.

+ Evaporation of seawater requires an input of energy; condensation of clouds releases energy.
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Carbon Cycle

Carbon 1s needed by all living things and cycles through ecosystems.

Carbon-Oxygen Cycle
f_o_ Carbon Dioxide in Atmosphere _h

Burning of

Burning of Fossil Fuels Forests,

Photosynthesis

020
At
Oxygen €
i ) -
Respiration Photosynthesis Combustion & Dissolved.
in most cells in green plants and algae burning of fuel
=

@ Carbon/Dioxide:

Algae, Fungi, Plants, Vehicles, Furnaces, Factories,
Animals, Bacteria, Protists Volcanoes, Forest Fires, Power Plants

Carbon Dioxide

« Some organic matter does not decompose easily. Instead, it
builds up in the earth's crust. Oil and coal were formed from
the build-up of plant matter millions of years ago.

« At one time the carbon cycle was almost a perfect cycle.
Carbon was returned to the atmosphere as quickly as it was
removed. The increased burning of fossil fuels is adding
carbon to the atmosphere faster than producers can remove it.


http://www.biology.ualberta.ca/facilities/multimedia/uploads/alberta/carboncycle.html
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Species Interactions...

Bl:)d‘_‘,‘r Invaders
NationalGeographic - 4,067 videos 1937 436

@ [ subscrive | 2435757 7265 @186



http://www.youtube.com/watch?v=vmg-lwyncas
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Check out the student projects/videos on the website!!!

HW: Eco-Points???
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Q  TEXT - Water and Nitrogen Cycles.pdf



The Water Cycle

The hvdrogen and oxygen atoms in water are nu.ll'icnls organisms need.
I'hese .nulrihcn(s are recycled through ecosystems as follows. ‘
Water vapour enters the atmosphere through H.m\plr.i(\n;l‘). tTm:;
vegetation. (Transpiration is the loss of water lhrm'lgh pores in lh}_ Q;'“L,'\l:.r
plants.) It also enters the atmosphere by cvaporating 1.rnm bodies o \:\a :
and the soil (Fig. 3-7). In the cool upper mnmsphuruj this vapour condnf‘l\a-\.
forming clouds. In time, enough water collects n lhg clouds to .muxc;
precipitation. When this happens, some of the water that falls on the ,guuvlmf
runs along the surface of the ground to a stream, pond, or other body o
i But some of the water also soaks

water. This water is called surface runoff,
ater percolates down

into the ground by a process called pe reolation. Some w ¥
to the bedrock. Then it becomes ground water and gradually runs back to

lakes and other bodies of waler,

Some of the water in the soil moves up to the roots of plants by capillarity.
The roots absorb the water. This is how most plant§ get the hydrogen a.nd
oxygen they need. Animals can obtain watcx: b) catmg plflnts or by gatmg’
otl;er animals. Of course, they can also obtain it by drinking water directly

‘ ; of water. - .
fr()lrg:a?l;fi)whcn plants and animals die, thcy. dccomposg. During this
process, the water in their tissues is released back into the environment.
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Fig. 3-7 The water cycle.
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Nitrogen is another important nutrient. All living things need nitrogen to
make proteins. Let’s see how this nutrient is recycled in ecosystems (Fig. 3-
9).

Almost 78% of the atmosphere is nitrogen (N,). However, neither plants
nor animals can use this form of nitrogen directly. Usually the nitrogen must
be in the form of a nitrate (NO;). Then plant roots can absorb it. Lightning
forms some nitrate. It causes oxygen and nitrogen in the atmosphere to join.
Rhizobium bacteria can do the same thing. You may recall that these
bacteria live on the roots of legumes (Section 2.6, page 30). Many bacteria
and blue-green algae also form nitrates. The changing of nitrogen to nitrates
is called nitrogen fixation,

Plants use the nitrates they absorb to make plant proteins. Animals get the
nitrogen they need to make proteins by eating plants or other animals.

When plants and animals die, bacteria change their nitrogen content to
ammonia. The nitrogen in the urine and fecal matter of animals is also
changed to ammonia by bacteria. The pungent odour of outhouses, chicken
pens, hog yards, cat litter boxes and wet baby diapers is ample evidence of -
this fact. (If you are not sure what ammonia smells like, smell some
ammonium carbonate ... cautiously!) Ammonia, in turn, is converted to
nitrites and then to nitrates by bacteria. This completes the main part of the
cycle. Bacteria convert some nitrites and nitrates to nitrogen (N,) to finish the
cycle. The nitrogen cycle need not and often does not involve this last step.

Many plants are able to use some ammonia directly. Therefore all of it
does not have to be converted to nitrate before plants absorb it.
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