Photosynthesis
(performed by plants, algae, and some bacteria)

60,

CeH1206
(glucose)

Solar energy + 6 H,0 + 6 CO, —— C,H,,0,+6 O,

Respiration
Energy (performed by all organisms)

Energy + 6 Hzo + 6 COZ - C6H1206 + 6 02
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@ Evaporated water
condenses into
clouds.

4
~ Rain clouds
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. Earth as
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@ Solar energy
heats Earth,

and causes
evaporation.

4 @ Precipitation falling on land
< is taken up by plants, runs off
along the land surface, or
percolates into the soil and
enters the groundwater.
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@ Combustion converts @ Producers convert
fossil fuels and plant CO, into sugars.

material into CO,_

Atmospheric CO,
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(5) o, inthe
atmosphere
and CO,
dissolved in
water are
constantly
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@ Some carbon
can be buried.

@ Human extraction of
fossil fuels brings carbon
to Earth’s surface, where
it can be combusted.
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Decomposers in soil
and water break
down biological
nitrogen compounds
into ammonium
(NH,Y).

Nitrogen fixation
converts N, from the
atmosphere. Biotic
processes convert N,
to ammonia (NH3),
whereas abiotic
processes convert N,
to nitrate (NO3").

Producers take up
either ammonium
(NH,*) or nitrate
(NO3"). Consumers
assimilate nitrogen

by eating producers.

Nitrifying bacteria
convert ammonium
(NH,*) into nitrite
(NO,") and then into
nitrate (NO3").

In a series of steps,
denitrifying bacteria
in oxygen-poor soil
and stagnant water
convert nitrate (NO37)
into nitrous oxide
(N,0) and eventually
nitrogen gas (N,).
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@ Weathering of uplifted rocks
contributes phosphates to the
land. Some phosphates make
their way back to the ocean.

s N
@ Phosphate fertilizer L ﬁ" -
applied to fields can Phosphate v il mﬁﬁk& ~
run off directly into mining Bh2te 2ot @ Geologic forces

streams, become part
of a soil pool, or be
absorbed by plants.

can slowly lift up
phosphate rocks
from the ocean
floor to form

l W Detergerits, ' mountains.
Fertilizer . cleaners \

“ Plants e Excretion s : "
g : and'decompositions -~ <
& o 5
{Animals

@ Excretion by animals and
decomposition of both
animals and plants
release phosphates

on land or in water.

¥
T
A

Dissolved phosphates precipitate out of
solution and contribute to the ocean
sediments. Conversion of sediments into
phosphate rocks is a very slow process.
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