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(Subhani et al., 2002; 

Lynch, 1995; Greaves, 1982)

(Moorman et al, 2001; Topp, 2001; Michel et al., 1995) 

Ekundayo (2003)

)Agrosan(510x46

210x2.2/

(Penta Chloro Nitro Benzene)

PCNB510 x 46

310x  2.1

510x  3.4210x  3.2

Taiwo and Oso (1997)

(Atrazin)

(Pyrethin)(Metobromuron) 

(Metolachor)Levanon et al., 

(1994)

(Atrazin)(Diazinon)

1404142256927

23280

El-Shahawy et al., 

(1986)

(Furadan)(Oxamyl)

(Captan)

1050

  Preparation of the soil 

30

2

(Bremner, 1965)

(Piper, 1950)

insecticides 

S2O2N10H5 Methmoyl Lannate or( 

20100

200

 )PS3O2N21H12C or Basudin

100100

1000
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  31.5 6.5 

  45 2 

  23.5 91.5

 

  0.535 0.162 

(ppm)  320 35 

(ppm)  34.7 8.8 

 --
4SO 33.2 4.5 

 -CI 99.75 1.75 

(meq/L) -
3HCO 0.125 0.325 

 --
3CO Nil 0.24 

 +K 0.82 0.18 

 +Na 88.3 2.6 

(meq/L) ++Mg 34.8 0.225 

 ++Ca 45.4 3.28 

 )1-dSm( 11.5 0.6 

pH  7.88 8.54 

 Preparation of samples

100

70%Water Holding Capacity(W.H.C.)

2±ْم  28

1 ,2 ,3 ,4 ,5

10X6

3 X 180

 Microbial determinations    

 Dilution and 

plate count(Prescott et al., 1996)

 

 Total microbial counts  

(Topping, 1938)

CFU/g

(colony forming unit/gram of dry soil) 
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Total fungi group

 Czapek-Doxs medium (Ammar, 

1972)

  Total actinomycetes group 

Starch nitrate medium ((Ghanem et al., 1999

 

Total phosphate 

dissolving bacteria

Modified Bunt and Rovira Medium (modified by 

Abd-El Hafez, 1966).

 Most Probable Number 

(M.P.N.)

(Cochran, 1950)

 

Total 

cellulolyticbacteria

Dubos

2±ْم  28

TotalAzotobacterbacteria

Ashby`s Mannitol phosphate solution 

Total Azospirillum bacteria

Semi-solid malate medium

(Dobereiner, 1978)

Chemical determinations   

(Bremner, 1965)Macro-

kjeldahl.  Walkley and 

Black(Allison, 1965)

12345

Statistical analysis

Analyses of Variance

 Statical Analysis System Institute (SAS), (1989

(LSD)Least Significant 

Difference

 

2

3

5

510x  137.92

510x 32.54510x  12.85

23.6 %

9.3%
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11.93 %2.36

6

510x1.3

510x37.7

510x 5.16

23

210x 10.75210x 1.78210x 14.76210x 1.58

34

16.6%10.7%

5

24%

4

2

6

5

60 %

2 

3

3

26.3%

5

6

4  ,5
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(Dasgupta and Perue, 2003; Sethunaatham and Macrae, 

1969)

2 ,3

12

19.7%

2

33.7%

6

23

.

LSD 
Time (weeks)

Insectcides Microorganisms 

6.596 137.92 94.16 29.22 14.46 12.95 1.44 Control 

Total count 

(X105) 

6.596 44.66 30.62 23.75 12.72 11.37 1.44 Lannate 1 

6.596 32.54 19.22 13.22 8.55 5.82 1.44 Lannate 2 

6.596 24.18 19.48 15.37 11.7 6.79 1.44 Diazinon 1 

6.596 12.83 9.79 6.42 7.41 4.37 1.44 Diazinon 2

0.733 8.28 14.79 10.75 6.71 3.87 2.95 Control 

Fungi 

(X102) 

0.733 6.71 9.08 8.37 4.04 3.05 2.95 Lannate 1 

0.733 4.79 6.17 5.13 3.71 2.58 2.95 Lannate 2 

0.733 3.71 3.33 2.87 2.07 1.28 2.95 Diazinon 1 

0.733 1.67 1.58 1.78 1.32 0.95 2.95 Diazinon 2

0.682 15.87 13.91 12.83 8.83 6.83 2.58 Control 

Actinomycetes

( X102)

0.682 9.57 8.55 5.45 3.92 3.21 2.58 Lannate 1 

0.682 7.41 6.25 4.58 3.04 1.58 2.58 Lannate 2 

0.682 8.66 8.13 4.58 3.41 2.75 2.58 Diazinon 1 

0.682 6.67 7.58 4.04 3.06 2.58 2.58 Diazinon 2

0.925 12.58 11.87 15.54 15.45 12.29 0.425 Control 
Phosphate

Dissolving 

Bacteria 

(X103)

0.925 7.95 9.25 12.91 10.15 10.21 0.425 Lannate 1 

0.925 5.41 6.17 10.58 9.33 8.95 0.425 Lannate 2 

0.925 5.42 6.28 10.21 11.83 5.91 0.425 Diazinon 1 

0.925 5.83 5.79 7.79 7.08 2.42 0.425 Diazinon 2

Lannate 1,- Lannate  2 ,

Diazinon 1,-   Diazinon 2  ,
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4

2

10.2 %

5

233.1%

6

LSD 
Time (weeks) 

Insectcides Microorganisms 
543210

6.596 93.72 21.07 18.56 8.15 5.91 1.13 Control

Total count 

(X105) 

6.596 11.72 9.72 8.67 4.48 5.25 1.13 Lannate 1

6.596 11.19 7.55 4.89 3.52 5.17 1.13 Lannate 2 

6.596 6.04 4.58 4.41 3.52 2.72 1.13 Diazinon 1 

6.596 2.21 4.14 3.17 2.78 1.26 1.13 Diazinon 2

0.733 6.63 5.96 5.89 5.41 3.09 2.05 Control 

Fungi 

(X102) 

0.733 3.81 3.41 4.19 2.92 2.33 2.05 Lannate 1 

0.733 3.09 3.41 3.15 2.85 2.05 2.05 Lannate 2 

0.733 2.74 2.48 2.22 1.93 1.55 2.05 Diazinon 1 

0.733 1.59 1.22 1.18 1.14 1.04 2.05 Diazinon 2

0.682 5.48 5.98 5.19 4.3 3.63 2.12 Control 

Actinomycetes

( X102) 

0.682 1.98 3.01 2.11 1.54 1.33 2.12 Lannate 1 

0.682 1.44 2.67 1.67 1.37 0.59 2.12 Lannate 2 

0.682 3.77 3.12 4.23 3.67 2.89 2.12 Diazinon 1 

0.682 3.07 2.75 3.26 3.37 2.15 2.12 Diazinon 2

0.925 9.43 9.26 8.35 12.95 7.52 0.29 Control 
Phosphate 

Dissolving 

Bacteria 

(X103) 

0.925 5.22 8.52 5.52 5.92 6.04 0.29 Lannate 1 

0.925 4.07 6.18 4.22 4.18 4.22 0.29 Lannate 2 

0.925 3.33 5.67 6.11 6.25 7.19 0.29 Diazinon 1 

0.925 3.32 4.63 4.11 4.63 4.71 0.29 Diazinon 2

Lannate Lannate 1-    2Lannate 

Diazinon 1 ,-      Diazinon 2     
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4

27.4%

5

31.6%

21.6%

6

((MPN

LSD 
Time (weeks) 

Insectcides Microorganisms 
5 4 3 2 1 0 

1.221 20.25 11.83 11.21 10.58 10.38 2.08 Control 

Cellulolytic 

bacteria 

)410X) 

1.22118.75 9.58 8.04 4.12 5.29 2.08 Lannate 1 

1.22114.58 8.83 7.19 4.04 4.92 2.08 Lannate 2 

1.22114.25 8.66 6.68 4.22 2.55 2.08 Diazinon 1 

1.22111.25 8.87 4.12 1.08 1.75 2.08 Diazinon 2 

9.26 7.54 17.55 12.25 11.85 11.25 8.75 Control 

Azotobacter 

)4X10( 

9.26 5.62 10.22 9.57 6.75 7.55 8.75 Lannate 1 

9.26 4.52 8.08 7.50 6.05 6.55 8.75 Lannate 2 

9.26 5.61 5.32 7.55 4.75 6.75 8.75 Diazinon 1 

9.26 5.24 5.55 6.55 3.25 4.75 8.75 Diazinon 2 

1.12713.75 17.62 13.75 23.75 13.75 6.75 Control 

Azospirillum 

)3X10( 

1.1277.55 6.58 6.75 10.25 12.05 6.75 Lannate 1 

1.1275.24 4.75 3.58 8.25 9.25 6.75 Lannate 2 

1.1275.24 6.25 6.25 4.25 3.75 6.75 Diazinon 1 

1.1273.25 3.25 2.12 3.25 2.75 6.75 Diazinon 2 

Lannate 1-2 Lannate 

Diazinon 1- Diazinon 2 
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 ((MPN

LSD 
Time (weeks) 

Insectcides Microorganisms 
5 4 3 2 1 0 

1.221 14.45 8.31 8.33 7.05 8.51 1.25 Control 

Cellulolytic 

bacteria 

)410X) 

1.221 8.52 6.37 4.67 6.56 5.03 1.25 Lannate 1 

1.221 7.34 7.07 3.33 4.71 3.74 1.25 Lannate 2 

1.221 5.96 9.59 3.19 3.55 3.14 1.25 Diazinon 1 

1.221 4.23 6.44 2.62 2.33 2.31 1.25 Diazinon 2 

0.926 11.12 14.44 10.24 6.34 8.89 7.78 Control 

Azotobacter 

)4X10( 

0.926 9.11 9.78 8.89 5.56 5.22 7.78 Lannate 1 

0.926 5.22 7.22 6.22 4.45 4.45 7.78 Lannate 2 

0.926 4.45 8.82 7.78 6.12 3.67 7.78 Diazinon 1 

0.926 2.24 5.54 4.45 4.89 2.44 7.78 Diazinon 2 

1.127 7.78 18.89 16.45 16.24 9.49 6.15 Control 

Azospirillum 

)3X10( 

1.127 6.89 14.45 12.22 14.75 7.78 6.15 Lannate 1 

1.127 4.08 7.78 8.12 7.78 6.97 6.15 Lannate 2 

1.127 3.15 8.89 5.22 4.72 4.67 6.15 Diazinon 1 

1.127 2.84 3.11 4.89 4.01 3.78 6.15 Diazinon 2 

Lannate 12 Lannate 

Diazinon 1   Diazinon 2  

4

310x  3.75 

.

310x  3.25(

9.5 %

5

16.4%

6

28%
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(Lannate)(Diazinon)

Digrak 

and Kazanici, 2001Abd-EL-Salam, 1998 

(Pandey and Singh, 2004; Edvantoro et al., 2003; 

Digrak and Kazanici, 2001; Omar and Abdel-Satar, 

2001).

(Das et al., 2005; Das and 

Mukherjee, 1998

Nichols et al., 1997)

abiotic factors

Howard (1991)

14

24

(Wauchope et al., 1992)

75- 100 %

8412Cho et al., 

(2002)

Effect on total nitrogen and organic carbon in soil  

(7)

 400و 200)

10002000

45

355481

35.5%,

10.5% 
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Variables  
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F
u

n
g

i
 

T
o

ta
l 
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r
o

b
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l 
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u

n
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Treatment 

)3X10( )4X10( )3X10( )4X10( )2X10( )2X10( )5X10(  

Soil 

7.777 a 7.678 a 7.641 a 7.804 a 5.872 a 4.443 a 20.545 a Clay loam 

8.190 b 6.549 b 5.097 b 4.788 b 2.839 b 2.851 b 8.879 b Sandy 

0.416 0.169 0.169 0.223 0.124 0.134 1.204 LSD (0.05) 

Time (weeks) 

6.45 e 5.944 c 0.358 e 1.665 e 2.35 e 2.500 e 1.285 f 0 

7.424 d 6.152 c 6.926 c 4.762 d 2.754 d 2.179 f 6.194 e 1 

8.468 c 8.265 b 8.777 a 4.826 d 3.651 c 3.210 d 8.296 d 2 

10.752 a 8.103 b 8.534 a 5.938 c 4.794 b 4.553 b 12.765 c 3 

8.857 b 9.152 a 7.362 b 9.725 b 6.191 a 5.140 a 22.032 b 4 

5.977 f 5.067 d 6.257 d 10.86 a 6.393 a 4.302 c 37.701 a 5 

0.356 0.294 0.293  0.386 0.216 0.232 2.086 LSD (0.05) 

Insecticides 

13.725 a 8.783 a 9.655 a 8.685 a 7.296 a 6.365 a 36.583 a Control  

8.931 b 7.903 b 6.868 b 6.691 b 2.943 d 4.409 b 13.794 b Lannate 1 

6.725 c 6.316 c 5.335 d 6.758 b 3.781 c 3.494 c 9.576 c Lannate 2 

6.691 c 6.446 c 5.735 c 5.346 c 4.159 b 2.429 d 8.447 c Diazinon 1 

3.846 d 5.122 d 4.252 e 3.999 d 3.599 c 1.539 e 5.162 d Diazinon 2 

1Lannate2 Lannate 

Diazinon 1Diazinon 2 

(%8.5)

(%4.5).

4

7

3564

5

7094

4.3 %

7094

4.3 %
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Diazinon 2 

(2000ppm) 

Diazinon 1  

(1000ppm) 

Lannate 2  

(400 ppm) 

Lannate 1  

(200 ppm) 
 Control 

In
cu

b
a

ti
o

n
 

ti
m

e 
w

ee
k

s)
)

 

Soil 

OC 

(%) 

N 

(ppm) 

OC 

(%) 

N 

(ppm) 

OC 

(%) 

N 

(ppm) 

OC 

(%) 

N 

(ppm) 

OC 

(%) 

N 

(ppm) 
  

0.63 507 0.582 415 0.55 390 0.542 355 0.535 320 0 Clay  

0.626 509 0.576 417 0.542 394 0.531 395 0.512 405 1 loam 

0.622 514 0.572 424 0.533 405 0.523 420 0.495 470 2  

0.616 519 0.564 435 0.528 411 0.517 438 0.474 520 3  

0.612 524 0.558 446 0.524 425 0.51 462 0.442 590 4  

0.607 530 0.552 452 0.521 431 0.505 481 0.385 620 5  

0.257 217 0.209 125 0.176 105 0.169 70 0.162 35 0 Sandy 

0.252 219 0.205 129 0.172 108 0.162 74 0.154 38 1  

0.247 221 0.201 134 0.168 112 0.158 79 0.146 42 2  

0.244 225 0.197 137 0.163 119 0.15 85 0.136 48 3  

0.242 227 0.193 141 0.159 123 0.148 91 0.128 59 4  

0.24 230 0.19 148 0.154 129 0.139 94 0.115 64 5  

105129

22.9%.

7

0.535 %0.385%

28 %.

6.7%

5.3 %

7

0.162  %0.115  %5 

40.9%

17.8 %12.5 %

9.1   %,6.6  %
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(Das and Mukherjee (2000

Malkomes (1996)

(Malkomes, 1996)
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SUMMARY 

 

Effect of Lannite and Diazinon Pesticides on Some Soil Microorganisms 

Barakah, ,F.N; Ababutain M.Ibtisam and Heggo A.M. 

  

The studies of pesticides effects on soil microorganisms 

is very little, under soil conditions in Saudi Arabia. For that, 

two different functional groups of the most common used 

pesticides in Saudi Arabia namely lannate from the 

carbamates group and diazinon from the organophosphates 

group used in two soils types, Clay Loam and Sandy soils. 

The soils (with no history of  pesticides treatment). The 

most important findings show that, the numbers of the total 

microbial colony counts, fungi, aerobic cellulose 

decomposers, phosphate dissolving bacteria, azotobacter 

and azospirilla have decreased due to the use of pesticides 

(whether lannate or diazinon) in the recommended field 

dose or the double does. The inhibitory effect was more 

evident with the use of the double recommended dose in both 

soils under investigation, and the inhibitory effects of diazinon 

pesticide was more than of lannate in both soil. However, the 

use of lannate in the doubled recommended field dose has had 

more effect on the actinomycetate numbers compared to 

diazinon at the same rates, and then comes the recommended 

dose of lannate and diazinon.The study also shows an increase 

in total nitrogen content whether in the clay loam soil or in the 

sandy soil. However, this increase varies according to the type 

of pesticides in use and it’s concentration in soil. At the same 

time, the relative amount of organic carbon has decreased on the 

addition of lannate and diazinon in both soil types.                              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


