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Soil Biology plays a vital role in maintaining soil quality and
nutrient cycling in any given agricultural ecosystem.




BACTERIA
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FUNGI

Have many
different life forms

— Yeasts

— Mycelia

— Fruiting
bodies


http://www.anbg.gov.au/fungi/images-captions/cyathus-sp-0077.html
http://www.anbg.gov.au/fungi/images-captions/crepidotus-sp-0040.html
http://www.anbg.gov.au/fungi/images-captions/tremella-mesenterica-0082.html
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Arthropods
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Arthropod diversity

Predators Herbivores



EARTHWORMS
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“ORGANIC MATTE

Defined as the assimilation of plant and animal residue
comprises of carbon, oxygen and hydrogen
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- Soil Organic Matter

“Soil organic matter is a major terrestrial
pool for C, N, P, S cycling and availability
is constantly altered by biological
process.”



Organic matter contains metabolic carbon and

structural carbon

Organic matter composition:

5% sugars and starches

8% protein

45% cellulose

18% hemicellulose

20% lignin

4% waxes and polyphenols

Soil organic matter fuels the soill
food web
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‘ ORGANIC IVIATTER e

Organic matter influence on Soil Properties

* Mulching or no-till system will increase earthworm activity
* Increase in granular and aggregate stability

* Enhanced soil water retention, water infiltration, and water holding
capacity

* Increased CEC

* Increased nutrient storage

 Humic fraction reduce plasticity, cohesion, and stickiness of clay soil
* Increase in pH buffering capacity of soil

* Chelates metals

* Increase in microbial populations
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Decomposm o

e pH

* TJTemperature

e Soil Moisture

e Soil Aeration

* Type of Plant Residue
 C/N Ratio

* Plant Residue location (surface Vs sub-
surface)



Changes in the varfous organic matter fractions

after brlnglng virgin
-land under cultivation
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Enzymes are proteins that act as catalysts
without undergoing permanent alteration and
cause chemical reactions to proceed as faster

rates



SO_IL CH EMICAL
PROPERTIES
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To gain an understanding of the nutrient cycling in soils and
availability of nutrient to plants, chemical properties and
their processes must be studied. These properties indicate
the functionality of soil in terms of its productivity.
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Cationic Balance

Root
interior

Soil
solution
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Example |
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Example 2

NH," |

—»H"

v &8

f

Example 3

i

Uptake of cations balanced by release of
H" ions from root—an acidifying effect.

Uptake of cations balanced by uptake of
anions—no effect on pH.
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Anlonlc Balance

Rool Soi
nterior — solution
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“—NO; | | Uptake of anion balanced by release of
= HCO, | | bicarbonate ion—alkalizing effect.
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H* sources and sinks

in soils

C* = Non acid cations

12 Minerals

A
Si

RCOO-
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Soil Solution

H*
Ct
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H,Si0,

Clay
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http://faculty.plattsburgh.edu/robert.fuller/



Nutrient availability varies with pH

PH -
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GAAPH: VIRGINA FOLYTECHNIC INETITUTE AND STATE UNIVERSITY
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Nutrlent Avallablllty

N|trogen and Phoshpor '

16 elements have been identified as
essential for the growth of all plants

/ Soil \
C O H NKcaMgPS Cl Fe Mn Zn B Cumo
water micronutrients

Vv Ni
Needed by
Co some plants

Si



Soil water contains nutrients
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Conclusions

» A soll quality assessment provides a basic means
to evaluate the sustainability of agricultural and
land management systems.

> Evaluation of soil chemical and biological

properties Is necessary for a full assessment of soil
function.

» Soll Biology plays a vital role in maintaining soil
guality and nutrient cycling in any given
agricultural ecosystem.




Conclusions

» There are numerous soil chemical and
biological properties that can be used
as Indices of soil quality.

» Properties to be selected for the
assessment must provide information
on the soil functions that need to be
Improved for better soil health.



