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El-Shahawy et al., (1986) 

1%

 (Furadan)  (Captan)

(Oxamyla)

 

  Preparation of the soil  

(Bremner, 1965)(Piper, 1950)

Insecticides 

S2O2N10H5Lannate C( 

) PS3O2N21H12Diazinon  C(

   

 
 

 31.5 6.5 
 45 2 
 23.5 91.5 

   
% 0.535 0.162 

(ppm) 320 35 
(ppm) 34.7 8.8 

 
(meq/L) 

--
4SO 33.2 4.5 
-CI 99.751.75 

-
3HCO 0.125 0.325 
--

3CO Nil 0.24 
 
(meq/L) 

+K 0.82 0.18 
+Na 88.3 2.6 
++Mg 34.8 0.225 
++Ca 45.4 3.28 

)1-dSm( 11.5 0.6 
pH7.88 8.54 

 Preparation of samples

%

%water holding 

capacity(W.H.C.)

° ± 
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%

%

%

%

%

%

%

%

%

%

x

6  3 x

Microbial determinations

 Dilution and plate count

Prescott et al., (1996)

 Total microbial counts 

Topping, (1938)

CFU/g 

(colony forming unit/gram of dry soil)

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  (Abd-El 

Hafez, 1966).

 Most Probable Number 

(M.P.N.)

(Cochran, 1950)

Total cellulolytic 

bacteria

Dubos

Total Azotobacter 

bacteria

Ashby's Mannitol phosphate solution 

 

Total Azospirillum 

bacteria

Semi-solid malate medium

(Dobereiner, 1978)

Chemical determinations  
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Bremner, (1965)

Macro-kjeldahl.

  Walkley and BlackAllison,

(1965

Statistical analysis

Analyses of Variance

Statical Analysis System Institute (SAS), (1989)

(LSD)Least Significant 

Difference

Total microbial counts

 %

%

%%

 

%

%

%
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Total fungi group

5

%

 

%

Azospirillum Azotobacter Phos. Bac Cellu. Bac. Actino. Fungi Total Micro. 

 Insecticides 
Incubation  

Time(weeks) (x 104) (x 105) (x 103) (x 104) (x 103) (x 103) (x 106) 

0.68 0.88 0.43 2.08 0.26 0.30 0.14 Control 
0
  
  
  
  

0.68 0.88 0.43 2.08 0.26 0.30 0.14 Lannate1 

0.68 0.88 0.43 2.08 0.26 0.30 0.14 Lannate2 

0.68 0.88 0.43 2.08 0.26 0.30 0.14 Diazinon1 

0.68 0.88 0.43 2.08 0.26 0.30 0.14 Diazinon2 

8.87 7.95 25.94 35.42 7.15 30.12 13.88 Control 
1
  
  
  
  

8.22 7.52 19.18 34.80 5.12 5.52 9.29 Lannate1 

4.24 3.24 15.42 30.12 4.15 3.46 8.37 Lannate2 

7.24 6.40 14.92 28.22 4.85 19.24 10.25 Diazinon1 

5.20 4.22 8.84 24.45 3.12 11.45 8.75 Diazinon2 

28.40 11.50 67.08 41.62 16.42 46.42 37.83 Control 
2
  
  
  
  

24.45 9.45 47.50 36.45 15.23 24.23 30.80 Lannate1 

16.45 6.24 25.82 31.45 12.22 18.42 18.23 Lannate2 

20.12 6.24 34.50 29.25 11.42 38.25 22.22 Diazinon1 

9.44 5.25 18.18 26.25 8.24 31.34 12.54 Diazinon2 

43.54 24.75 84.17 44.50 19.52 47.81 76.51 Control 
3
  
  
  
  

38.24 20.44 58.50 38.44 17.44 32.42 46.22 Lannate1 

25.14 14.25 36.50 32.26 14.25 25.51 24.22 Lannate2 

36.25 18.28 44.58 34.25 13.22 40.22 44.32 Diazinon1 

24.28 15.45 29.72 30.65 9.42 30.22 20.15 Diazinon2 

68.47 48.57 97.18 76.24 24.25 42.56 95.84 Control 
4
  
  
  
  

58.45 44.28 83.68 60.12 22.42 30.33 48.72 Lannate1 

41.45 28.24 44.94 50.22 18.34 22.42 23.25 Lannate2 

47.58 36.24 51.16 54.35 17.20 35.26 45.51 Diazinon1 

38.78 29.44 40.18 41.25 15.24 26.32 21.31 Diazinon2 

52.54 38.24 99.58 52.70 20.52 35.41 96.22 Control 
5
  
  
  
  

41.45 31.25 87.90 48.25 16.52 21.34 47.52 Lannate1 

30.45 24.54 67.50 40.54 14.24 12.56 20.25 Lannate2 

44.24 34.24 47.12 45.00 15.26 28.12 42.51 Diazinon1 

32.41 26.22 33.04 32.48 11.54 17.25 19.23 Diazinon2 

14.98 9.34 16.29 14.31 3.97 9.79 17.64 0.05  LSD 

Lannate 12Lannate 

Diazinon 1Diazinon 2 
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Azospi. Azoto. Phos. Bac Cellu. Bac. Actino. Fungi Total Micro.  Insecticides Incubation  
Time(weeks) (x 104) (x 105) (x 103) (x 104) (x 103) (x 103) (x 106)  

0.68 0.88 0.43 2.08 0.26 0.30 0.14 Control 0
  
  
  
  

0.68 0.88 0.43 2.08 0.26 0.30 0.14 Lannate1 
0.68 0.88 0.43 2.08 0.26 0.30 0.14 Lannate2 
0.68 0.88 0.43 2.08 0.26 0.30 0.14 Diazinon1 
0.68 0.88 0.43 2.08 0.26 0.30 0.14 Diazinon2 

7.14 5.42 16.83 23.70 4.22 7.15 7.18 Control 
1
  
  
  
  

6.25 4.22 12.92 22.64 3.55 4.16 6.21 Lannate1 

4.25 3.24 8.84 18.45 3.14 3.20 4.22 Lannate2 

5.66 4.10 14.32 16.78 2.85 5.12 7.10 Diazinon1 

3.68 2.85 10.25 14.82 2.42 4.25 5.15 Diazinon2 

17.48 12.45 54.18 85.42 8.52 12.41 22.15 Control 
2
  
  
  
  

14.15 12.18 46.54 72.82 7.42 7.22 12.82 Lannate1 

12.14 9.14 22.34 60.12 5.21 4.21 10.51 Lannate2 

15.14 11.16 48.25 62.14 5.72 8.95 21.81 Diazinon1 

11.15 8.15 20.14 51.25 4.32 6.48 14.25 Diazinon2 

20.18 22.44 75.14 98.64 15.26 20.34 48.22 Control 
3
  
  
  
  

17.45 18.14 62.45 88.25 12.32 15.22 29.50 Lannate1 

12.15 14.18 56.42 75.25 8.22 7.52 25.22 Lannate2 

15.14 19.18 60.12 76.25 10.23 16.45 35.25 Diazinon1 

12.45 15.16 51.45 62.54 7.20 10.48 30.52 Diazinon2 

54.12 45.78 107.15 95.88 21.45 32.45 84.34 Control 
4
  
  
  
  

42.15 40.12 86.15 85.45 19.75 22.54 41.28 Lannate1 

23.14 32.15 74.12 73.54 14.23 11.52 36.40 Lannate2 

42.45 34.18 78.12 75.22 15.24 26.42 55.42 Diazinon1 

25.42 33.44 62.15 53.12 13.64 14.32 42.30 Diazinon2 

87.44 64.54 84.12 75.64 25.23 41.34 98.56 Control 
5
  
  
  
  

75.45 58.45 70.14 62.25 23.42 30.22 51.62 Lannate1 

0.68 0.88 0.43 2.08 0.26 0.30 0.14 Lannate2 

0.68 0.88 0.43 2.08 0.26 0.30 0.14 Diazinon1 

0.68 0.88 0.43 2.08 0.26 0.30 0.14 Diazinon2 

0.68 0.88 0.43 2.08 0.26 0.30 0.14 0.05  LSD 

Lannate 12Lannate 

Diazinon 1 Diazinon 2 

%
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 Total actinomycetes 

group

% %

Azospi. Azoto. Phos. Bac Cellu. Bac. Actino. Fungi Total Micro.  Insecticides Incubation 
Time(weeks) (x 104) (x 105) (x 103) (x 104) (x 103) (x 103) (x 106)  

0.62 0.78 0.29 1.25 0.21 0.23 0.11 Control 0
  
  
  
  

0.62 0.78 0.29 1.25 0.21 0.23 0.11 Lannate1 
0.62 0.78 0.29 1.25 0.21 0.23 0.11 Lannate2 
0.62 0.78 0.29 1.25 0.21 0.23 0.11 Diazinon1 
0.62 0.78 0.29 1.25 0.21 0.23 0.11 Diazinon2 
5.44 4.24 15.82 12.88 3.48 12.52 7.89 Control 1

  
  
  
  

5.10 3.86 12.84 10.89 2.15 2.32 6.75 Lannate1 
3.84 3.10 10.12 8.45 1.89 1.12 4.30 Lannate2 
4.12 3.45 11.14 8.32 2.64 2.85 6.56 Diazinon1 
3.45 3.05 7.45 6.45 2.08 2.12 4.28 Diazinon2 

14.12 7.25 45.24 35.48 6.78 19.82 16.85 Control 2
  
  
  
  

13.51 6.84 36.25 31.45 5.14 5.23 14.42 Lannate1 
11.41 4.48 28.12 26.45 4.12 3.82 7.82 Lannate2 
13.45 5.88 30.15 28.45 6.44 10.64 13.25 Diazinon1 
10.12 4.10 24.25 23.25 5.82 8.24 7.62 Diazinon2 
25.14 11.12 55.44 40.48 14.25 31.22 25.32 Control 3

  
  
  
  

22.45 10.84 49.12 36.45 9.48 19.82 20.32 Lannate1 
16.45 8.84 40.15 30.25 6.32 14.24 18.62 Lannate2 
20.15 10.64 43.15 32.28 12.23 20.16 21.42 Diazinon1 
16.87 7.84 37.15 24.45 10.28 18.24 20.46 Diazinon2 
39.12 28.16 79.15 62.84 19.86 38.22 43.42 Control 4

  
  
  
  

36.48 24.14 64.18 58.25 10.88 18.21 33.46 Lannate1 
28.14 20.15 55.15 51.45 8.22 6.24 22.82 Lannate2 
32.14 25.45 60.15 53.24 14.54 19.75 35.24 Diazinon1 
26.45 20.45 59.15 40.12 12.32 14.24 26.54 Diazinon2 
28.14 19.46 71.55 50.18 15.89 22.42 41.52 Control 5

  
  
  
  

24.12 17.48 60.12 42.54 10.42 14.24 31.54 Lannate1 
20.14 12.14 50.12 32.15 7.52 4.27 20.32 Lannate2 
23.48 15.45 53.14 34.15 12.52 16.28 32.42 Diazinon1 
18.49 11.98 51.42 30.45 10.82 9.27 27.22 Diazinon2 
14.98 9.34 16.29 14.31 3.97 9.79 17.64 0.05  LSD 

Lannate 12Lannate 

Diazinon 1Diazinon 2 
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Azospi. Azoto. Phos. Bac Cellu. Bac. Actino. Fungi Total Micro.  Insecticides Incubation  
Time(weeks) (x 104) (x 105) (x 103) (x 104) (x 103) (x 103) (x 106)  

0.62 0.78 0.29 1.25 0.21 0.23 0.11 Control 0
  
  
  
  

0.62 0.78 0.29 1.25 0.21 0.23 0.11 Lannate1 
0.62 0.78 0.29 1.25 0.21 0.23 0.11 Lannate2 
0.62 0.78 0.29 1.25 0.21 0.23 0.11 Diazinon1 
0.62 0.78 0.29 1.25 0.21 0.23 0.11 Diazinon2 
4.84 3.46 10.24 10.28 2.16 4.12 5.42 Control 1

  
  
  
  

4.14 3.12 8.25 8.24 1.82 3.15 4.82 Lannate1 
3.22 2.24 6.25 6.28 1.52 1.81 2.74 Lannate2 
3.84 2.78 9.25 7.25 1.61 4.02 5.12 Diazinon1 
3.10 2.10 7.25 5.28 1.32 2.81 3.62 Diazinon2 

12.14 8.45 32.24 43.28 4.14 11.28 8.92 Control 2
  
  
  
  

10.14 7.42 30.25 38.25 3.62 8.22 7.22 Lannate1 
8.45 5.45 26.14 31.25 3.32 3.84 5.42 Lannate2 
9.45 6.89 30.78 33.25 3.02 10.32 7.24 Diazinon1 
7.88 5.22 25.45 29.25 2.72 7.46 6.54 Diazinon2 

15.87 14.14 48.28 52.45 11.82 14.18 16.52 Control 3
  
  
  
  

12.45 11.88 40.12 47.54 10.32 11.32 12.84 Lannate1 
10.44 8.46 32.14 41.45 7.52 7.16 7.54 Lannate2 
11.84 10.14 41.25 42.54 9.81 12.16 14.32 Diazinon1 
9.45 9.44 36.25 36.45 5.23 10.24 10.44 Diazinon2 

26.18 29.18 68.25 64.12 17.82 22.42 26.54 Control 4
  
  
  
  

21.22 24.16 49.25 60.11 15.28 14.22 1522 Lannate1 
17.45 20.18 31.25 46.45 12.82 8.22 8.84 Lannate2 
19.18 22.14 54.28 47.25 14.24 20.14 16.84 Diazinon1 
18.44 21.88 37.25 40.45 11.34 10.14 11.82 Diazinon2 
62.14 42.46 55.24 56.24 18.92 31.15 29.42 Control 5

  
  
  
  

52.45 39.15 45.84 51.24 17.28 23.22 22.42 Lannate1 
50.18 30.22 28.28 40.25 11.52 12.12 12.32 Lannate2 
52.18 34.18 74.28 42.25 16.28 26.20 24.54 Diazinon1 
47.48 33.18 34.25 36.25 12.34 21.22 11.24 Diazinon2 
14.98 9.34 16.29 14.31 3.97 9.79 17.64 0.05  LSD 

Lannate 12Lannate 

Diazinon 1 Diazinon 2 

% %
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Total aerobic cellulolytic bacteria in soil 

 X X 

% %55.4

%%

Total phosphate 

dissolving bacteria in soil 

%

%

%

%%

×

 

××

%%
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Total Azotobacter 

bacteria in soil

 

%%

%%

 

Total Azospirillum 

bacteria in soil   

 %
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Variables 
Treatment 

A
zo
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il
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m
 

A
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b
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P
h
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h
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D
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a
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C
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o

m
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F
u
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i 
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l 

M
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ro
b
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l 

C
o

u
n

t 
 

(x 104) (x 105) (x 103) (x 104) (x 103) (x 103) (x 106) 
Soil 

25.30 a 16.90 b 39.40 a 33.53 b 11.26 a 22.57 a 28.18 a Clay Loam soil and Glucose 
24.33 a 20.41 a 41.33 a 50.24 a 9.67 b 13.15 b 27.46 a Clay Loam soil and Clover 
15.51 b 9.80 d 35.02 b 27.26 d 7.23 c 11.22 c 16.99 b Sandy soil and Glucose 
16.59 b 13.39 c 28.80 c 30.90 c 7.29 c 10.10 c 9.95 c Sandy soil and Clover 
2.731 1.704 2.970 2.609 0.723 1.787 3.216 LSD (0.05) 

Incubation Time (weeks) 
0.65 f 0.83 f 0.36 f 1.57 e 0.24 e 0.27 d 0.125 e 0 
5.09 e 4.03e 12.24 e 16.50 d 3.04 d 6.54 c 6.61 d 1 

13.96 d 7.67 d 34.50 d 40.71 c 7.01 c 14.28 b 14.90 c 2 
20.27 c 14.28 c 49.11 c 46.12 b 11.22 b 20.24 a 27.37 b 3 
35.37 b 30.42 b 56.47 b 48.28 b 15.78 a 21.82 a 36.74 a 4 
47.23 a 33.52 a 64.15 a 59.47 a 15.90 a 22.41 a 38.13 a 5 
3.345 2.087 3.638 3.196 0.886 2.188 3.939 LSD (0.05) 

Insecticides 
25.99 a 18.88 a 49.74 a 44.22 a 11.59 a 21.85 a 33.43 a Control  
22.12 b 16.58 b 40.39 b 39.07 b 9.59 b 13.04 c 20.56 b Lannate 1 
16.83 c 12.17 c 29.42 d 32.74 c 7.43 d 8.10 d 13.24 c Lannate 2 
20.94 b 15.41 b 35.00 c 33.84 c 8.73 c 16.49 b 21.57 b Diazinon 1 
16.25 c 12.58 c 26.15 d 27.42 d 6.98 d 11.81 c 14.42 c Diazinon 2 
3.053 1.905 3.321 2.918 0.809 1.998 3.596 LSD (0.05) 

Lannate 12 Lannate 

Diazinon 1Diazinon 2 

4%

 Tarighian et al., (2003)

P. putida

(Chlorophenol)
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Hines et al., (1998)

(Methyl Bromide)

Iglesias-Jimenes et al., 

(1997)

(Diazinon)(Linuron)

(City Refuse 

Compost)(Peat)(Commercial 

Humic Acid) 

(Tetradecyltrimethylammonium)

El-Shahawy et al., (1986) 

%

(Furadan)(Captan) 

(Oxamyl)

Singh et 

al., (2004)

(Chlorpyrifos)

Enterobacter asburiaeAbdelhafid et 

al., (2000 a, b)(Atrazine)

(Alvey and Crowley, 1995)

Effect of insecticides on the behaviour of total 

nitrogen and organic carbon in soil received source 

of organic matter

Behavior of total nitrogen 

%
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Behavior of organic carbon

%%

 %% %

) (

%%

%

%%

%

%%

 %

%

%

 

Das and 

Mukherjee (2000)

Malkomes (1996)
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Diazinon

(2000 ppm) 

Diazinon

(1000 ppm) 

Lannate

(400 ppm) 

Lannate

(200 ppm) 

Control

(2)** 

Control

(1)* 
Incubation

Time 

(weeks) 

Source of organic 

matter OC

(%) 

N

(ppm) 

OC

(%) 

N

(ppm) 

OC

(%) 

N

(ppm) 

OC

(%) 

N

(ppm) 

OC

(%) 

N

(ppm) 

OC

(%) 

N

(ppm) 

1.030 507 0.982 415 0.950 390 0.942 355 0.935 320 0.535 320 0 

Glucose 

0.930 520 0.960 440 0.940 405 0.922 385 0.905 405 0.512 405 1 

0.915 545 0.948 490 0.935 430 0.910 445 0.875 495 0.495 470 2 

0.905 560 0.928 510 0.915 450 0.885 480 0.835 545 0.474 520 3 

0.885 610 0.910 590 0.905 490 0.870 565 0.804 609 0.442 590 4 

0.880 615 0.905 600 0.900 495 0.865 585 0.780 655 0.385 620 5 

1.030 907 0.982 715 0.950 690 0.942 655 0.935 620 0.535 320 0 

Clover 

0.945 927 0.973 740 0.945 705 0.935 685 0.840 680 0.512 405 1 

0.925 940 0.962 800 0.935 720 0.920 750 0.830 795 0.495 470 2 

0.910 955 0.940 840 0.925 750 0.895 795 0.780 865 0.474 520 3 

0.905 975 0.910 890 0.910 810 0.865 850 0.730 985 0.442 590 4 

0.875 985 0.900 920 0.905 830 0.855 870 0.705 995 0.385 620 5 
* Glucose or Clover and insecticide were not added.

** Glucose or Clover were added without any insecticide;  OC ,organic carbon 

Diazinon
(2000 ppm) 

Diazinon
(1000 ppm) 

Lannate
(400 ppm) 

Lannate
(200 ppm) 

Control
(2)** 

Control
(1)* 

Incubation
Time 

(weeks) 

Source of organic 
matter OC

(%) 
N

(ppm) 
OC
(%) 

N
(ppm) 

OC
(%) 

N
(ppm) 

OC
(%) 

N
(ppm) 

OC
(%) 

N
(ppm) 

OC
(%) 

N
(ppm) 

0.657 217 0.609 125 0.576 105 0.569 70 0.462 35 0.162 35 0  
 
 

Glucose 

0.654 219 0.605 128 0.574 108 0.464 74 0.451 40 0.154 38 1 

0.651 220 0.601 131 0.570 111 0.458 78 0.438 49 0.146 42 2 

0.647 221 0.590 133 0.563 114 0.445 81 0.415 55 0.136 48 3 

0.641 225 0.578 140 0.553 117 0.430 89 0.392 68 0.128 59 4 

0.637 228 0.575 145 0.550 121 0.428 94 0.390 75 0.115 64 5 

0.657 517 0.609 425 0.576 405 0.569 370 0.462 335 0.162 35 0  
 

Clover 
0.653 521 0.604 431 0.573 409 0.565 377 0.455 345 0.154 38 1 

0.649 527 0.598 443 0.570 415 0.558 390 0.442 365 0.146 42 2 

0.641 533 0.583 455 0.561 421 0.544 402 0.425 385 0.136 48 3 

0.635 541 0.571 465 0.554 428 0.532 414 0.392 405 0.128 59 4 

0.632 545 0.567 472 0.552 432 0.528 423 0.385 420 0.115 64 5 
* Glucose or Clover and insecticide were not added. 

** Glucose or Clover were added without any insecticide; OC, organic carbon 
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ABSTRACT 

Effect of Some Pesticides on Soil Microorganism Grown in Soil with  

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

Azotobacter and  Azospirillum), organic carbon and total 

nitrogen contents in soils (clay loam and sandy) were 

also determined. Data Showed that, the addition of 

organic matter substance of glucose or clover at the rates 

of 1 % to both soils types examined in this study 

weakened the inhibitory effect of lannate and diazinon, 

especially when using the doubled dose. The use of 

clover was better than the use of glucose as an organic 

substance in both soil types. Most frequently the 

inhibitory effect of diazinon on the soil microorganisms 

was decreased in the presence of organic matter 

substance. While it was increased in case of lannate with 

the doubled dose in particular. Carbon consuming was 

decreased due to pesticides application , also nitrogen 

quantity in soil was affected at the end of experiment. 

Use of large quantities of pesticides in Saudi Arabia 

could entail harm effects on the soil environment as well 

as on the non-target organisms, especially the essential 

microbial groups related to soil fertility. Soil content of 

organic matter affected pesticides role in soil, for that, 

an experiment, was designed to study the effect of 

different organic amendments such as glucose and 

clover at 1 % on the behaviors of soil microorganisms in 

the present of pesticides (lannate or Diazinon). The 

mixed soils were incubated at    28 ± 2 ºC with 70 % 

WHC. Samples were taken periodically after 0, 1,2, 3, 4, 

5 weeks to estimate the microorganisms groups (Total 

bacterial colony counts, fungi, actinomycetes, aerobic 

cellulose decomposers, phosphate dissolving bacteria,  

 

 

 


