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-1t 1s branch of science dealing with study of
soil microorganisms and their activities In
the soil, their functions, and how they affect
soll properties .

-Form a very small fraction of soil mass
(volume of less than 1%o)

-In the upper layer of soil (top soil up to 10-
30 cm depth i1.e. Horizon A), the microbial
population Is very high which decreases

with depth of soll




Bacteria -
Actinomycetes -
Fungi -

Algae -
Protozoa -
Earthworms -




Importance of mlcroorganlsms

1 Affect the structure and fertility of dlfferent
solils .

2- Contribute to nutrient availability in soil

(0. m decomposition, humus formation, N-

fixation, seed germination ).
3- Instrumental in the biochemical changes
Occur In the soll.
4-Degrade pesticides and chemicals in soll .
5- Analysis of toxic materials into harmless
materials .
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History of discovering soil microbiology
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Thermophiles

DR B IR e L S (ulial (e
Thermoactinomyces , Thermonospora)

Mesophiles

Juad B 4y gaal) 4l sla) dlas) 60 M 2
¢ el g chual) ady 4l ddle o



4 5 ¢ 50il texture Aol
e i Al) Ay guand) dalall g (2 V) plall G gaia £LAT ) ¢ (alaall
, AdUalf



3- Obligate anaerobes
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1- Photoautotrophs
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2- Photohetrotrophs

3- Chemoautotrophs
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a- Nitrifying Bacteria

NH," +11/20, NOs> + 2H -+ H,0 166 cal:
(Nitrosomonas)

NO, + 1/20, NO,- + 17.2 cal. ( Nitrobacter)




S +11/20, + H,0O H,SO, + energy
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1- Urea —decomposing bacteria (Micrococcus ureae)

2- Denitrifying bacteria
( Pseudomonas denitrificans) os s A & A < il J 3540 4 syl
3-Cellulose - decomposing bacteria (Cytophage, cellovibrio)




Divide the bacteria its composition for Spores -5
1- Spore- formers (Clostridium , Bacillus )

2- Non spore formers (<) sl digSa & L 51 alina)
Divide the bacteria for stain Cram-6
1- G+Ve Dbacteria (Clostridium , Bacillus,
Corynebacterium, Actinomycetes)

2- G-Ve bacteria (Rhizobium,
Azotobacter, Nitrosomonas,...)
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Role of microorganisms in soil formation
organism

climate
time parent materials topography
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soll aggregates

microaggregates
glycoprotein
, glomalin
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particles
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Bacilliogw z« 3ulh : E - Spirochaetes :D
branched cells Y <isa Jsdygde Jita LMK :G with spore
and Y-shaped cells
. Club-like cells :J




Order 1 : Pseudomonadales
Non spore «rods Ll 4zl odgd daglil) Ly <) el
s (Monotrichous ) 4s_ais « G-Ve «formers
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Pseudomonas, Xanthomonas |, oabaY)  Jia
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Order 2: Hyphomicrobiales
cac il JiSS Al Hyphomicrobium owinls icia

Order 3:Eubacteriales
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Family 1: Rhizobiaceae i B RhAizobium
Family 2 : Azotobacteriaceae u«ia Jia  Azotobcter




Family 3 : Achromobacteriaceae

Flvobacterium , Alcaligenes, Achromobacter

Family 4: Enterobacteriaceae cuial) Jha

Escherichia, Proteus, Enterobacter;, Erwinia |,

Salmoneélla, Shigella, Klebsiéella .
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: Adlil) ) gall
Family 1: Lactobacillaceae  o«ia S/ actobacillus
Family 2 : Corynebacteriaceae i JHa

Corynebacterium , Arthrobacter
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- ddal g

Family : Micrococcaceae w«is e Micrococcus,
Sarcina, Staphylococcus



Order 4 : Actinomycetales
( Actinomycetes )<livula ¢Sy de gana Jadi

Family 1 : Streptomycetaceae
Family 2 : Micromonosporaceae
Family 3 : Nocardiaceae

Family 4 : Actinomycetaceae
—amily 5: Dermatophilaceae
—amily 6 : Frankiaceae

—amily 7 : Actinoplanaceae
~amily 8 : Mycobacteriaceae
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Al (A A ) aalaall

1- Arthrobacter : 5-60%
5 i A8l g plall Al glial Aoyl Aulle dpeady udal) 138 22 g5
4 guaal) CBlAL) Judad 8 g jgaadg ¢ Ay gh
2- Bacillus : /—67%
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4- Pesudomonas : 3-15%
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Ja gl A ¥ P denitrificans (A <l Al J3RAS Al
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5- Alcaligenes ; 2—-12%
A gdanl) SR JaT o Bainn e (s

6- Flavobacterium 2—-10%

A ganl) SIS (o Baaina Liay) a )
7-others ; 5 % or less
Xanthomonas, Staphylococcus, Micrococcus,
Corynebacterium, Sarcina, Mycobacterium
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1- Cellulose 15 - 60 % of dry weight
2- Hemicellulose 10 — 30 % of dry weight
3- Proteins 5- 10 % of dry weight

4- Lignins 5- 30 % of dry weight




5- Starch 5- 30 % of dry weight
6-Simple sugars , Amino acids , Aliphatic acids
5- 30 % of dry weight
/- Fats , Oil , waxes Less then 2 %
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