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Oxidation State Species Name 

-3 NH3, NH4
+ Ammonia, ammonium 

-2 N2H4 Hydrazine 

-1 NH2OH Hydroxylamine 

0 N2 Nitrogen gas 

+1 N2O Nitrous oxide (laughing gas) 

+2 NO Nitric oxide 

+3 HNO2, NO2
- Nitrous acid, nitrite ion 

+4 NO2 Nitrogen dioxide 

+5 HNO3, NO3
- Nitric acid, nitrate ion 





Natural  

Ecosystem 

Agricultural 

Ecosystem 





Atmosphere  acts as a reservoir 

for nitrogen.  

 

Atmospheric N – lightning 

Nitrous oxide – acid rain 



Mineralization 

(inorganic form) 

NH4
+ 

NO3
- 

Immobilization 

(organic form) 

Amino acids, protein – crop 

stubble, soil organic matter, 

microbial biomass etc. 

TEMPERATURE 

MOISTURE 

ENERGY SOURCE 

SOIL pH 

AVAILABLE NUTRIENTS 

C:N RATIO 

QUALITY OF MATERIAL 









Industrially 

fixed N, 64% 

Legumes/Residue

, 21% 

Animal 

manure, 12% 

Others, 3% 



Gaseous form 



DENITRIFICATION LEACHING 

LEACHING VOLATILIZATION 

LEACHING LEACHING 

pH 7.0 

Temp 50°F 



Nitrate is the major form of plant available N in most 

agricultural soil ( exception - flooded cropping 

system) 
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Fertilization 

Immobilization 

Mineralization 

organic matter 

Plant uptake 

Plant loss - 

Volatilization 

70 lbs N /acre 

Runoff 

Rainfall>infiltration 

L

e

a

c

h

i

n

g

 

Leaching 

36 lbs N /acre 

Deposition (rainfall,  

dust); N from 

previous legume 

crop 

Denitrification 

36 lbs N /acre 

Ammonia 

Volatilization 

45 lbs N /acre 

High soil pH; 

dry condition 

NH4
+ 

NO3
- 




