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Urea compounds were used as a N-source for the 

growth of various organisms with the ability to produce 

the urease enzyme hydrolysis of compound urea, use of 

these compound urea were increased in recent years 

especially in agricultural crops.

A large number of microorganisms present in the soil 

environment by producing urease enzyme in soil leading role in 

decomposition of urea compounds to become ready to plant, 

but when the districts of producing this enzyme to the factors that 

decrease or increase efficiency will lead to a reduction in the 

quantity of available nitrogen to plant or increasing the amount of 

ammonium in soil environment that leads to other environmental 

problems (10). 

For the purpose of countering the damage from the increased use 

of urea must work the presence of isolates producing enzyme 

urease environment in sufficient quantities, and balanced with 

additions.
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• The occurrence and distribution of urease production

•Only 70 isolates were produced urease enzyme from the total 120 samples

(58.33%), five isolates based on characteristics analysis of urea and diagnostic

results indicated as belonging to Bacillus KS4,Ochrobacter anthropi

RM30,Raoultella planticola WR43,Enterobacter cloacae RW47, Proteus mirabilis

U70.



Test the ability isolate for urea hydrolyses
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•Notes the best rate for significant activity of bacterial isolates achieved when 

using the temperature ranged (35-40) co, while averages 8.18 and 8.21 mg NH3 l-

1 h-1 respectively, followed by the activity rate at 25 co at 8.08 mg NH3 l-1 h-1, also 

the activity declined when using temperature 15 co up 4.79 mg NH3 l-1 h-1 then 

fell to 4.85 mg NH3 l-1h-1 at 50 co. Isolates activity in urea complex analysis was 

stopped when temperature reach 60 co.



No: Isolates

The rate of decomposition of urea isolates mg NH3. l
-1 h-

1

Temp. C0

15 25 35 40 50 60 mean

Bacillus KS4 0.00 8.85 8.26 8.25 8.08 0.00 5.40

O. anthropi 

RM30
7.88 8.05 8.25 8.24 7.96 0.00 6.73

R. planticola

WR43
7.87 8.25 8.26 8.27 0.00 0.00 5.44

E.cloacae RW47 0.00 8.05 8.06 7.88 0.00 0.00 3.99

P.mirabilis U 70 8.22 8.24 8.26 8.27 8.25 0.00 6.87

mean 4.79 8.08 8.21 8.18 4.85 0.00

LSD.p=0.05 Iso = 0.178,Tem = 0.138 ,Iso .Tem =0.138•interactions between types of isolates and temperatures, most of isolates reach

the best activity for decomposition of urea with the use of temperature (35

co),while no activities created by the isolates E.cloacae RW47 and Bacillus KS4

in urea decomposition at a temperature of 15 co, also the activities of the other

isolates was reduced at same temperature.

•While when temperature reaches 60оc urea decomposition activities were

stopped for all isolates.
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•Isolates activity variation was used for decomposition of urea compound 

under different pH , that reached to 7.9 -8.1 NH3 l-1h-1 with pH  6.5 – 8.0 , 

But  decline  with pH 6.0 & 5 to 6.9 and 5.2 NH3 l-1h-1 respectively.
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•The increasing of CaSO4 caused a reduce of the effectiveness and activity of 

isolates in the decomposition of urea compound. The average decomposition 8.09 

mg NH3 l-1h-1 when (1%CaSO4) Gradually decreased with increasing the CaSO4 up 

3.24 mg NH3 l-1h-1 when using a gypsum 5%.



The rate of decomposition of urea isolates mg NH3 l-1h-1

No: Isolates
CaSO4% for pH 4.3 CaSO4% for pH 6.8

MEAN
1 2 3 4 5 1 2 3 4 5

Bacillus KS4 0.00 0.00 0.00 0.00 0.00 7.87 0.00 0.00 0.00 0.00 0.78

O.anthropi RM30 0.00 0.00 0.00 0.00 0.00 8.05 7.87 0.00 0.00 0.00 2.38

R.planticola WR43 0.00 0.00 0.00 0.00 0.00 8.05 7.89 7.48 0.00 0.00 2.37

E.cloacae RW47 8.24 8.22 8.05 7.87 0.0 8.24 8.26 8.25 8.05 8.01 7.31

P.mirabilis U70 8.25 8.22 8.20 8.17 0.0 8.28 8.28 8.26 8.24 8.09 8.21

mean 3.30 3.28 3.25 3.21 0.00 8.10 6.45 4.79 3.25 3.22

mean 3.24 5.18 Aver

LSD.p=0.05,Iso=0.20, CaSO4=0.14, pH= 0.19, pH. Iso = 0.02, CaSO4.Iso=0.45,pH.CaSO4=0.28 , pH.Iso , CaSO4=0.64

•The interaction of CaSO4 with water heat absorber which affects decomposition 

of urease enzyme activity in the competition for the most complex where heat 

rapidly and more focus and  reflected the melting urea compound.
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•Increase the rate of isolates activity by increasing the lime from 1% to 5% and 

highest rate of  6.45 and 6.53 mg NH3 l-1h-1 using the ratios of lime 5%  and 4% 

and decreased activity of  isolates with the use of calcium ratios of 1%, 2% and 

3% to 3.29 and 6.43 mg NH3 l-1h-1 



No: Isolates

The rate of decomposition of urea isolates isolates mg NH3 l-1h-1

CaCO3%

1% 2% 3% 4% 5% MEAN

Bacillus KS4 0.00 0.00 0.00 0.00 0.00 0.00

O. anthropi 

RM30

0.00 7.07 7.80 7.87 7.89 6.12

R. planticola

WR43

0.00 7.80 7.85 7.87 8.25 6.35

E.cloacae RW47 8.20 8.24 8.25 8.25 8.26 8.24

P.mirabilis U 70 9.23 8.26 8.27 8.27 8.28 8.26

MEAN 3.29 6.27 6.43 6.45 6.55

LSD.p=0.05 Iso= 0.38 , CaCO3= 0.27 ,  ISO-CaCO3 = 0.86

•The impact of bilateral interaction of lime and isolates activity rate used in

decomposition of urea and that the best rate of decomposition verify use isolates

E. cloacae RW47andP.mirabilis, U70, increased efficiency with increasing lime

and at maximum efficiency with the use of a lime 5% effective between the 8.26

and 8.28 mg NH3l
-1h-1, while reduced effectively by using O. anthropi RM30 and

R. planticolaWR43 when lime 1%, 2% and 3% , effectiveness slightly with

increasing lime inactive Bacillus KS4 in all of lime used.
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•Many researchers stated to the importance of Ni to build urease and

increase the enzyme activity in most types of bacteria , they found that Ni is

associated with effective surface during enzyme building phase (Apo-

enzyme) to constitute complete and effective enzymes (Holo enzyme) (16)



No: Isolates

The rate of decomposition of urea isolates mg NH3 l-1h-1

Ni- cons.%

Control 0.01 0.02 0.03 0.04 MEAN

Bacillus KS4 8.44 8.54 7.23 5.12 0.0 5.79

O. anthropi RM30 8.01 8.11 7.87 0.0 0.0 4.80

R. planticola

WR43

7.87 7.97 7.87 0.0 0.0 4.71

E.cloacae RW47 8.03 8.23 6.23 5.23 0.0 5.54

P.mirabilis U 70 9.73 9.93 8.22 8.12 5.66 8.03

MEAN 8.25 8.55 7.48 3.69 1.13 5.79

LSD.p=0.05 Iso =0.089, Iso.Ni = 0.089 , Iso. Cons .Ni 0.20

•The impact of bilateral interaction of Ni rates on the activity of isolates in

decomposition of urea as marked by isolation P. mirabilis U70 mg NH3 rate activity

9.93 l-1h-1, while the slightly increase with isolates of 0.01%. The same isolates were

declined slightly with the use of 0.02%, then continued with increasing proportions

of Ni decline of all isolates and stopped actively isolates O. anthropi RM30 and

Bacillus KS4 and E. cloacae RW47 with use of 0.04%.




