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1.10. Nutrient Cycling

Each ecosystem has its own
unique  combination of  living
organisms and abiotic resources that
function to maintain a continuous
flow of energy and nutrients. All
ecosystems have two types of
organisms based on carbon source.
Autotrophs use inorganic carbon
and are the producers.
Heterotrophs use organic carbon
and are the consumers and

decomposers. The sun is the major

source of energy to run the system.

... Nutrient cycling is the exchange
of nutrient elements between the
living and nonliving parts of the
ecosystem. Two broad processes are
involved. Immobilization is the
uptake of inorganic nutrient ions by
organisms. Mineralization is the

conversion of nutrients in organic
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matter into inorganic ions principally
by microbial decomposers. Nutrient
cycling conserves the nutrient supply
and results in repeated use of the

nutrients.

... Figure (1) shows that the organic
matter that is added to the soil
consists of a variety of compounds.
These include fats, carbohydrates,
proteins, and lignins. Incorporation
of these organic compounds into the
soil stimulates to the greatest extent
the organisms that are benefited the
most. As decomposition proceeds,
the most easily digested materials
disappear first. All groups can
effectively break down and utilize
carbohydrates and proteins, but the
fungi are the most effective in

decomposing the lignin.

While digesting the plant residues,
the microbes utilize some of the
carbon, energy, and other nutrients
for their own growth. In time the
synthesized tissue dies and becomes
the substrate for further
decomposition. Figure (1) indicates
this by the subcycle where
constituents in the living organisms
are temporarily unavailable or
immobilized. The immobilization of
nutrients refers to the use and

incorporation of nutrients into living

ol dauly Lalul e e Ul )
Bl e LA s Joni s S
28 el Le g SLA pslas

cobdad

dl Slas g aysiaad) sl of (V) K e
Jonis LS hsgat e 0585 5!
Sldgplly Shas iy Osall SLSH ol
fyganl) SLSH ods Ll fony bl
salinal Y LS bt e i 3
Slgkl 0L ol alolggy dagbe Gy Lgns
IS adanes Nl i o ad) 3 e S
Sligrlly Dl S S O wlesad
Sy g g LS 3550 85

el U2 3 15T S o ol

Sl S a5 AL L) oo LT
oldally a3llly 09y SN s e5or pldszal,
) O sl gy Lagd 5 sVl
c3Lo) Mo e Bole ez s el
o) o f gl e ells ) (V) S8
Al (3 oL oU S Lo 055 3l
At iy Blas o CBge d als
33U 3 SLdall lesly plassaad 4 LAl
Odnass . Lall ULy obg S alawslyy 2k

TP S PR B U S WD JES PR WA

Page 2

Y dinal



matter by both microbes and higher
plants. The immobilized nutrients
are again mineralized when the
organisms die. In time even the most
resistant materials succumb to the
enzymatic attack of the microbes.
The net effect is the release of energy
as heat, the formation of carbon
dioxide and water, and the
appearance of nitrogen as
ammonium (NH,"), sulfur as sulfate
(SO+?), phosphorous as phosphate
(PO,”), and many other nutrients as
simple metallic ions (Ca*?, Mg*?, K*).
Most of these forms are available to
living organisms for another cycle of

growth.
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