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Nitroarnase

N2 + 3 H2 NHs

2NH3+ Glutamine Amino acid Protein

Non Symbiotic Nitrogen Fixation LB ¥ s sadl c g ill) o - |

- Cyanobacteria: Anabaena and Nostoc.
- Aerobic bacteria: Azobacter.

- Anaerobic bacteria: Closridium.
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Non Symbiotic Nitrogen Fixation Wi ¢ sad) ¢ s il cudii - o

L_eguminous plant: Rhizobium.

Non Leguminous plant: Frankia.

Organic Nitrogen Mineralizations.s<aad) (e s sl s -2

Bacteria: Pseudomonas and Bacillus.
Actinomycetes: Streptomyces and Nocardia.

Fungi: Aspergillus, Mucor and Rhizopus.
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1- Ammonification: Protein
Uric ac
2- Nitrification.
1-

gyand) (g Al
1- Protein ammonification

2- Uric acid and urea ammonification

a/ Hydrolysis:

ammonification

id ammonification

Anaerobic condition: Putrification

Aerobic condition

Protein + H20 Polypeptides Amino acids

Amino acids NH3 + CO2

b/ Amino acids ammonification

Hydrolysis (Al Hail)

& Sl 8y53 &5

i) (alaal) cpa L gl L)




4884 elLa¥) G Jo Ul - (3aa 345, i
dcualud) 3 paalaat)

Deamination Ol A gara £ 3

Decarboxylation Jaws s: Sl 4 gana £ 3

1. Hydrolysis el Jal

R—CH—NHZ—COOH + H.O C2H50H + NH; + CO;

Alcohol Ammonium

2. Deamination oY) 4s gaza £ 3

Deamination reductive oY) de saxse J) 34l 21 anaerobic condition 45 sa S <o ylall 3

R-CH-NH>-COOH + H2 RCH>-COOH + NHs

Amino acid Ammonium

Deamination oxidative (Y 4e sexe 3381 a1 gerobic condition 4l sell <o skl 3

R-CH-NH2-COOH + O RCH2-COOH + NH3 + CO.

3. JeS g8l de gana £ 3iDecarboxylation

R-CH-NH.-COOH R-CH2-NH2 + CO2
Amine Amino acid
R-CH2-NH> + H,O R-CH>-OH + NH3

Amine Ammonium
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Uric acid and urea ammonification sl g g sl (e L ga¥) LS| -2
Urease
CO(NH>), + H.O 2 NHz+ CO>

Urea
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NH3 NO3 Plants

Cra JST e Y)Y Jaladl) da) gy Al
Nitrosomonas, Nitrosococcus, Nitrosovibrio and Nitrosolobus

2NH3 + 3 02 HNO2 +2H20 + E

Ammonium Nitrite

Cra IS s YY) JaLELY) Adan g9 Al
Nitrobacter and Nitrococcus

2HNO2 + O2 HNO3 + E
Nitrite Nitrate

Ll O O g il 288 /3
E.coli, Clostridium 4 s Nitrate reduction < il J yal) Gy e -1
HNO3 + 2H HNO?2 NH3

Nitrase

Achromobacter, Pseudomonas 4wl s» Denitrification < il g 3 3y e -2

2N03' 2NO, - 2NO N,O N>
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Aass Gl Laladul S Al gl @Sy A sl

igl) = BT-cotton alasi)

Jie Glyda bl 8 (e sas «Bacillus thuringiensis  LosSs 4l aal o

b oY sl e gl A sSs of o sv Lepidoptera, Coleoptera and Diptera
Ariadl  ALesl) Adall Glapdl ae LG Al Gaa al WS 35
Ads dwngdl Gk oo cldl N BT toxin LosSdl sd aw JA A Cus
S claildl o ge Al plgl dpgsiall dadlkdl el Jedd
entomopathogenic fungi <l ydall 4 yadll iy yladll
Trichoderma  LopsSilill glsl Jali 0 dplall al e dadlke alge

Al (al Y Clawe e 3okl Lad Bacillus subtilis 4swaasll axiiu
.l ydal) daales il Axalal) nematodes dghanal) Gl
pomonella Jie viruses entomopathogenic < yiall 4 jaall Sl g 5l

Cydia  granulovirus




