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ABSTRACT 

The intensive use of the insecticides resulted in dangerous effects on environmental 

components. This study aimed to evaluate the role of bacteria isolated from soil on the 

degradation of malathion and cyfluthrin. In this study, 230 isolates were obtained from 

various sources of Egyptian soil contaminated with pesticides. On a solid medium, the 

isolates were grown with 100 ppm malathion and cyfluthrin insecticides. Thirty-nine 

bacterial isolates tolerated the tested pesticides, and thirteen grew rapidly. The thirteen 

isolates were grown in a broth medium with the tested insecticide. According to optical 

density, six isolates had high density (high growth). Three isolates with the codes S.MC.2, 

S.MC.12, and S.MC.16 were chosen for malathion degradation, and three isolates with the 

codes S.M3+M3, S.MC.6, and S.Z.14 were chosen for cyfluthrin degradation. The selected 

isolates appeared to be able to tolerate high concentrations of malathion (855 & 1425 ppm) 

and cyfluthrin (400 & 800 ppm). Compared with control, the most efficient isolates were 

S.MC.16 and S.M3+M3, which had the lowest percentage of cell dry weight reduction after 

growing in the presence of the above-mentioned insecticide concentrations compared to 

control. 
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INTRODUCTION 

Pesticides are any material or combination of materials used to eradicate harmful pests 

such as nematodes, other arthropods outside insects, and vertebrates that threaten our food 

supply, health, or comfort, as well as weeds and other plant harmful organisms. Specifically, 

the term "pesticide" describes substances that interfere with the biological functions of 

creatures that are regarded as pests, such as weeds, mold, fungi, insects, or toxic plants. In 

most crop production locations, pesticides are frequently used to reduce insect infestation, 

protect crops from potential yield losses, and lower the quality of the final output Damalas 

(2009(. The application of pesticides may cause adverse effects among the different forms of 

life and the ecosystems; this will depend on the sensibility grade of the organisms and the 

pesticides. Roughly, 90% of pesticides used in agriculture end up in the environmental 

components instead of reaching their intended targets. They are therefore frequently found 

in the air, surface and groundwater, sediment, soil, vegetables, and to a lesser degree in food. 

Furthermore, a great deal of soil-applied pesticides was purposefully added to the soil 

environment to control soil-borne pathogens and pests, which causes an unacceptable 

buildup of their metabolites and residues in the soil (Gamón et al., 2003; Shalaby and 

Abdou 2010).  

Soil contamination with insecticides affects soil microbial communities, bacterial 

diversity, nitrogen transformations, soil animals, and soil enzymes, all of which have an 

impact on agricultural ecosystems (Srinivasulu and Ortiz (2017); Satapute et al. 2019). 

Thus, crop quality and food safety are directly linked to agricultural soil quality, and these 

factors are linked to human health (Hathout et al., 2022). 

Insecticide-degrading microbes can naturally exist or be intentionally introduced into 

the environment. These microorganisms feed on and utilize pesticides as both a source of 

food and energy. Fungi, bacteria, and yeasts are among the microbial species responsible for 

breaking down many pesticides found in soil. (Książek and Szpyrka 2022). Pesticides 

undergo biodegradation processes in which microorganisms convert them into degradation 

products or totally mineralize them. These organisms employ the polluting compounds as 
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fuel for their metabolic operations. Enzymes that affect and catalyze the biochemical 

reactions, such as oxygenases, peroxidases, and hydrolases, play crucial parts in the 

biotransformation mechanisms. There are three stages to the pesticide breakdown process 

(Raffa and Chiampo 2021). This can be summed up as follows: Phase 1: Pesticides 

undergo oxidation, reduction, or hydrolysis processes to change into more water-soluble and 

less dangerous compounds, Phase 2: Sugars and amino acids, which are more water soluble 

and less poisonous, are produced from the Phase 1 components and Phase 3: the 

transformation of the Phase 2 metabolites into secondary conjugates that are less harmful. 

Bacteria and fungi are the microorganisms that cause the degradation process; they might 

produce extracellular or intracellular enzymes. 

The current study aimed to isolate local bacterial isolates capable of degrading some 

insecticides in Egyptian soil. 

 

MATERIALS AND METHODS 

Samples collection 

Six samples were collected from different environmental sources (clay soil, sandy soil, 

and another with added compost in Qalyubia and Ismailia governorates, from cultivated soil 

crops of cabbage, corn, potatoes, mangoes, pears, and figs. The source of insulation (soil) 

was taken from a depth of 15-20 cm after removing debris from the soil surface. Each 

sample was taken in a sterile bag and kept at 4°C in an ice box for 2–6 hours before being 

transported to the lab.  

Insecticide used 

Pyrethroid insecticide: 

Trade Name: (Cyflo Roach) 

Common Name: Cyfluthrin 10% EC (EC: Emulsifiable Concentrate) 

Organophosphorus insecticide: 

Trade Name: (Malason/ Extra, Malathen) 

Common Name: Malathion 57% EC (EC: Emulsifiable Concentrate) 



Journal of Environmental Sciences (JES) 

Faculty of Graduate Studies and Environmental Research, Ain Shams University 

Mohammed, Doaa. et al. 

 

 

Vol. (53); No.(2); Feb. 2024 

Print ISSN 1110-0826 

Online ISSN 2636 - 3178 

 

562 

 (Fig. 1 a and b, respectively) obtained from the Pesticide Residue Analysis Laboratory 

in Food at the Toxicity Unit, Department of Plant Protection, Faculty of Agriculture, Ain 

Shams University, Cairo, Egypt. 

 

Fig. (1): Structure of (a) cyfluthrin 10% EC and (b) malathion 57% EC. 

 

Media used 

Medium (1): Nutrient agar medium Difco Manual (1984) was used to isolate, preserve, and 

maintain bacteria. It has the following composition (g/l): Beef extract, 3; Peptone, 5; Agar-

agar, 20 and adjusted to pH 7. 

Medium (2): Nutrient broth medium Difco Manual (1984) was used for quantitative and 

qualitative estimation of insecticides removing bacteria. It is the same as previously shown 

without adding agar. 

All experiments were conducted in the microbiology laboratory, Faculty of Agriculture, 

Ain Shams University, Cairo, Egypt. 
 

Isolation of insecticide degrading microorganisms from soil  

Ten grams of representative soil specimens were suspended in 90 ml of sterile tap water 

and shaken well for 10 min. Serial dilutions up to 10
-7

 (dilution) of each soil sample were 

prepared using sterilized water. Suitable dilutions were plated (in triplicates) on nutrient agar 

medium. The poured plates were incubated at 30°C for 5 days. Developed colonies were 

picked, purified, and preserved at 5°C on an agar slant for further studies (Asamba et al., 

2022).  
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Maintenance of the cultures 

Stock culture slants were maintained at 5°C on preservation medium (Nutrient agar 

medium) after incubation at 30°C for 24-48 h. 

Preparation of standard inoculum 

The bacterial standard inoculum was prepared by inoculating of a 250 conical flask 

containing 50 ml of nutrient broth with a loop of the tested culture. The inoculated flasks 

were incubated on a rotary shaker at 150 rpm for 24h at 30°C. The content of these flasks 

was used as standard inoculum, in which 1 ml contained 2.1×10
5 

colony forming units 

(CFU)/ml. 

Screening for the most efficient bacterial isolates on the biodegradation of the tested 

insecticides 

 On agar plates as qualitative determination      

All the obtained isolates were detected on 100 ml melted nutrient agar medium 

supplemented with 50 µl of each of the two insecticides mentioned above in a 250 ml flask 

using the streak method Sharma et al. (2023). The flasks were stirred well to complete the 

homogeneity of the insecticides with the liquefied agar feeder medium). Then, pour the 

medium into a Petri dish and leave it solid, then inoculate microbes on the medium.   Then, 

incubate the plates in a state for 5 days at 30°C. Developed colonies (insecticide-resistant 

microorganisms) were picked, purified, and preserved at 5°C on an agar slant for further 

studies. 

In broth medium as quantitative determination    

The plugged Erlenmeyer flasks (250 ml) containing 50 ml of nutrient broth medium 

supplemented with the tested insecticides at a concentration of 100 ppm malathion 57% EC 

(570 mg/L) and cyfluthrin 10% EC (100 mg/L) of the medium were applied separately. 

These flasks were inoculated with 2% standard inoculum for the selected isolates and 

incubated at 30°C on a rotary shaker (150 rpm) for 7 days. At the end of the incubation 

period, samples (10 ml) were taken from the bacterial growth cultures. The bacterial growth 
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was assayed as optical density (O.D) using a UV-Spectrophotometer (T60 UV- VIS 

Spectrophotometer Quick install Guide) at 620 nm (Sharma et al., 2023).  

Effect of the tested insecticides on the growth of the selected bacterial isolates 

The tested insecticides were used at different concentrations ranging from 855 to 1425 

ppm for malathion 57% EC, and 400 and 800 ppm for cyfluthrin 10% EC of the medium 

and were tested as qualitative and quantitative determination for selecting the most efficient 

isolates.  

Batch experiments were carried out in plugged Erlenmeyer flasks (250 ml) containing 

50 ml of nutrient agar and broth medium supplemented with a range of insecticide 

concentrations: 

0, 855, and 1425 ppm for malathion 57% EC and 0, 400, and 800 ppm for cyfluthrin 10% 

EC of the medium were applied separately to give different concentrations of malathion and 

cyfluthrin, respectively. The flasks were inoculated with 2% standard inoculum for the 

tested isolates and incubated at 30°C on a rotary shaker (150 rpm) for 15 days. At the end of 

the incubation period, biomass determination cells from samples (10 ml) were taken from 

the bacterial growth cultures broth and centrifugated at 6000 rpm for 10 min using 

centrifuge (PRO-HOSPITAL.8). The pellets were taken and washed with distilled water 

about three times and dried for 24 h at 100 °C to determine the cell dry weight (El-Sawah et 

al., 2008). 

Statistical analysis 

The data were statistically analyzed using IBM SPSS® Statistics software (2018) on the 

premise of Duncan’s multiple range test at the 5% level. All data were repeated three times.  

 

RESULTS AND DISCUSSION 

Isolation of insecticide degrading microorganisms from soil 

Two hundred and thirty bacterial and fungal isolates were isolated from different soil 

samples on nutrient agar medium from the Egyptian lands. Results represented in Fig. (2) 

showed that one hundred and seventy-three isolates were collected from Qalyubia 
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government, and fifty-seven isolates were obtained from the Ismailia government, 

respectively.  

  

Fig. (2): Number and distribution percentage of microbial isolates obtained from different 

sources 

 

The results also showed the isolation number and the distribution percentage in the 

samples collected from Qalyubia Governorate from potato plant cultivated soil (PO), which 

amounted to 39.88% (69 isolates), followed by isolates obtained from mango plant-grown 

soil (MC-M), from cabbage cultivated soil (K-C-KC), and from Corn cultivated soil (Z), 

which were 27.17% (47 isolates), 24.86% (43 isolates), and 8.09% (14 isolates), 

respectively. Whereas, from Ismailia governorate of pear cultivated soil, which amounted to 

50.88% (29 isolates), followed by isolates obtained from soil planted with Fig plant (28 

isolates with 49.12 %). In the same trend, Aziz et al. (2014) gathered agricultural soil 

samples from various locations within the Beni-Suef Governorate, Egypt, and separated 

isolates on nutrient agar supplemented with malathion. They found that from twelve isolates, 

four were to be Pseudomonas aeruginosa, two were Bacillus species and the remaining 
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isolates were eliminated. Also, Saafan et al. (2016) came across those eighteen bacterial 

isolates on MSM agar medium, which were isolated from 36 samples of wastewater, 

agricultural drainage water, and soil from various locations in Beni-Suef Governorate, 

Egypt, were able to grow in the presence of malathion (100 mg/L). While Asamba et al. 

(2022) selected four isolates (Lysinibacillus sp. Stenotrophomonas maltophilia, 

Pseudomonas putida, and Achromobacter insuavis) among the eighteen isolates found on 

nutritional agar medium treated with pesticide that were isolated from agricultural soil 

samples in Takorina (chlorpyrifos 55%EC) at 30°C for 7 days. So, Mehta et al. 

(2021) collected eleven soil samples from the Himachal region of India, and fifty-two 

microbial isolates were isolated on nutrient agar, MSM, and MacConkey agar plates medium 

supplemented with an insecticide (malathion and chlorpyrifos). Thirty-seven isolates showed 

growth on these media, but only one isolate was chosen as the most effective, which was 

defined as Kocuria assamensis at 2.7%. 

Screening for the most efficient biodegradation bacterial isolates on different 

concentrations of the tested insecticides 

• Qualitative determination on solid medium in the presence of the tested insecticides           

The basic test of insecticide cracking by microbial isolates that can grow in nutrient agar 

medium after five days of incubation. Bacterial isolates were grown in the presence of 

insecticides (malathion and cyfluthrin). In Fig. (3), the results showed the number 

distribution of bacterial isolates in the presence of insecticides. It was observed that out of 

two hundred and thirty isolates, only nine and thirty isolates were able to grow in the 

presence of insecticides malathion and cyfluthrin, respectively. Data in Table (1) 

demonstrated that 39 bacterial isolates were capable of growing in the presence of the tested 

insecticide and showed positive results with signs from (+) to (+++) according to the 

intensity of growth from very low to high. Among 39 isolates, 30 bacterial isolates (33.3%) 

had a high insecticide tolerance, which gave a high growth intensity with sign (+++). 

Whereas nine and 17 bacterial isolates out of 39 gave a moderate and scant growth intensity 

with sign (++) and (+), respectively. 



Journal of Environmental Sciences (JES) 

Faculty of Graduate Studies and Environmental Research, Ain Shams University 

Mohammed, Doaa. et al. 

 

 

Vol. (53); No.(2); Feb. 2024 

Print ISSN 1110-0826 

Online ISSN 2636 - 3178 

 

567 

9  Isolates

30 Isolates

0

5

10

15

20

25

30

35
N

u
m

b
e

r 
o

f 
b

ac
te

ri
al

 is
o

la
te

s

Insecticide

CyfluthrinMalathion

  

Fig. (3): Number of biodegradable bacterial isolates on a solid medium supplemented with 

100 ppm of malathion or cyfluthrin 

 

In addition, Khan et al. (2016) observed that the microbial isolates could grow in the 

medium (MSM) enriched with 35 μg/ml malathion as a source of carbon, phosphorus, or 

both, for two days at 32°C. The most efficient bacterial isolate was identified as Bacillus 

licheniformis. Saengsanga and Phakratok (2023) Obtained that three bacterial isolates of 

Priestia megaterium for NRRU-BW3 code, Bacillus siamensis for NRRU-BW9 code and 

Bacillus amyloliquefaciens for NRRU-TV11 code were able to grow in the MSM agar 

complementary medium 50 mg/L of the insecticide (chlorpyrifos) at 30°C for 24 h. Asamba 

et al. (2022) reported that the ability of four bacterial isolates Lysinibacillus sp. 

Stenotrophomonas maltophilia, Pseudomonas putida, and Achromobacter insuavis out of 

the eighteen isolates to grow in the nutrient agar medium supplemented with an insecticide 

(10 ppm chlorpyrifos 55%EC) for seven days at 30°C.  
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Table (1): Qualitative determination for screening biodegradable bacterial isolates on a solid 

medium supplemented with 100 ppm of malathion or cyfluthrin. 

Insecticide 

  

Isolates codes 

  

Growth degree 

Scant (+) Moderate (++) High (+++) 

Malathion 

S.MC.2     (+++) 

S.MC.3 (+) 

  S.MC.6 

 

(++) 

 S.MC.10 (+) 

  S.MC.11 

  

(+++) 

S.MC.12 

  

(+++) 

S.MC.15 

  

(+++) 

S.MC.16 

  

(+++) 

S.M.2+M3 (+)     

Cyfluthrin 

S.C.21 (+) 

  S.Z.9 

  

(+++) 

S.Z.14 

  

(+++) 

S.MC.1 

 

(++) 

 S.MC.2 

  

(+++) 

S.MC.3 

 

(++) 

 S.MC.6 

  

(+++) 

S.MC.10 (+) 

  S.MC.11 (+) 

  S.MC.12 (+) 

  S.MC.15 

  

(+++) 

S.MC.16 

  

(+++) 

S.MC.19 

 

(++) 

 S.M.1+M3 

 

(++) 

 S.M.2+M3 

 

(++) 

 S.M3+M3 

  

(+++) 

S.M.4+M3.1 

 

(++) 

 S.M.4+M3.2 

 

(++) 

 S.PO.6 (+) 

  S.PO.20 (+) 

  S.PO.21 (+) 

  S.PO.50 (+) 

  S.PO.64 (+) 

  S.PO.68 (+) 

  S.P.30 

 

(++) 

 S.P.31 (+) 

  S.P.35 

  

(+++) 

S.F.16 (+) 

  S.F.25 (+) 

  S.F.27 (+)     

The number of isolates 17 9 13 

The distrubution percentage (%) 43.6 23.1 33.3 

(+) = scant growth, (++) = Moderate growth, (+++) = High growth. 
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• Quantitative determination in broth medium in the presence of the tested insecticides  

The basic test for the breakdown of insecticides by microbial isolates that have the 

ability to grow in a liquid broth medium. After 7 days at the end of the incubation period, 

the (high tolerance) thirteen selected bacterial isolates were cultured in the presence of the 

insecticides (five isolates for malathion and eight isolates for cyfluthrin) at 100 ppm 

concentration. Results in Fig. (4 a) show that a high significant growth on malathion and 

control medium without malathion, which expressed as optical density (OD) was achieved 

by isolate code of S.MC.2 (OD of 1.02 and 2.37) followed by S.MC.12 (OD of 0.94 and 

1.62) and S.MC.16 (OD of 0.62 and 1.54), respectively. While the lowest growth was 0.33 

by both, isolate codes S.MC.11 and S.MC.15. 

In the presence of cyfluthrin insecticide Fig. (4 b), the highly significant growth of 1.39 

and 1.37 was recorded by isolate codes S.M3+M3 and S.Z.14, followed by isolate code 

S.MC.6 and S.MC.16 (OD of 1.24 and 1.17), respectively. While the lowest growth was, 

0.73 and 0.86 achieved by isolate codes S.MC.15 and S.MC.2, respectively.  



Journal of Environmental Sciences (JES) 

Faculty of Graduate Studies and Environmental Research, Ain Shams University 

Mohammed, Doaa. et al. 

 

 

Vol. (53); No.(2); Feb. 2024 

Print ISSN 1110-0826 

Online ISSN 2636 - 3178 

 

570 

 

 

 

Fig. (4): Optical density of the selected bacterial isolates in broth medium containing (a) 

malathion or (b) cyfluthrin at 100 ppm of concentrations 

•
a,b

 values with small letters in the same column  having different superscripts indicate a significant 

difference ( at p ≤ 0.05) and the same letter does not significantly differ from each other, according 

to Duncan’s at 5% level. 
 

From the above results, it could be stated that six bacterial isolates out of thirteen 

isolates were selected for further study as high insecticide biodegradable bacterial isolates, 
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three isolates with codes S.MC.2, S.MC.12, and S.MC.16 biodegradable malathion as well 

as three isolates with codes S.M3+M3, S.Z.14, and S.MC.6 biodegradable cyfluthrin. 

Khan et al. (2016) found that the Bacillus licheniformis strain ML-1 is highly efficient 

in degrading malathion and about 78% degradation of malathion was obtained within 5 days 

of incubation. In addition, they found that the growth of the bacterial was steady increase in 

MSM supplemented with malathion as a sole source of carbon within 5 days of incubation. 

Shoman et al. (2022) demonstrated that the most effective bacterial isolates for breaking 

down chlorpyrifos in liquid media converted the chemical into 3,5,6-trichloro-2-pyridinol 

(TCP) and chlorpyrifos oxon, which have a minor harmful impact on the ecosystem. These 

strains are also suggested for use in reducing the toxicity of chlorpyrifos in the environment, 

particularly in soil and plants. Pseudomonas fluorescens achieved the highest decomposition 

efficiency of 58.9%, then Rhizobium leguminosarum 56%, and finally Bacillus megaterium 

with 50.69%. Saengsanga et al. (2023) showed the degradation rates of 10 mg/L 

chlorpyrifos by Priestia megaterium, Bacillus siamensis, and Bacillus amyloliquefaciens 

were 33%, 47%, and 52%, respectively. Growing conditions, inoculum size, and bacterial 

species all affect how quickly bacteria can biodegrade chlorpyrifos. When additional 

nutrients are added to the standard metabolic processes, the breakdown of chlorpyrifos is 

significantly accelerated among high-growth, quickly metabolised compounds, which 

further accelerates degradation (Anwar et al., 2009). 

Effect of the tested insecticides on the growth of the selected bacterial isolates 

The basic test for degradation of insecticides by microbial isolates that have the ability 

to grow in a liquid broth medium. After 15 days from the end of the incubation period, the 

selected bacterial isolates were cultured in the presence of 855, and 1425 ppm of malathion 

and 400, and 800 ppm of cyfluthrin. The data in Fig. (5) showed the ability of three tested 

isolates to grow at malathion concentrations (0, 855, and 1425 ppm). It was found that at 

855 ppm, the cell dry weight of bacterial isolate codes S.MC.2, S.MC.16, and S.MC.12 was 

1.16, 1.00, and 1.27 g/l, and at 1425 ppm, it was 1.02, 0.95, and 0.99 g/l, respectively. In 

comparison, growth at control (0 ppm of insecticide) was 1.31, 1.13, and 1.81 g/l for isolate 
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codes S.MC.2, S.MC.16, and S.MC.12, respectively. The pH values at 0, 855, and 1425 ppm 

malathion were 6.55, 6.05, and 5.73 for isolate S.MC.2, 6.77, 6.27, and 6.20 for isolate 

S.MC.16, and 6.84, 6.07, and 6.11 for isolate S.MC.12, respectively. The percentage of cell 

dry weight reduction after growing in the presence of malathion at 855 ppm was 

11.45,11.50, and 29.83%, while at 1425 ppm it was 22.14, 15.93, and 45.30% for isolate 

codes S.MC.2, S.MC.16, and S.MC.12, respectively, as compared to control. According to 

these outcomes, a significant reduction in cell dry weight was observed for isolate S.MC.16 

at 855 and 1425 ppm concentrations of malathion, indicating that this isolate could tolerate 

insecticide better than the other tested isolates. 

 

Fig. (5): pH, cell dry weight, and reduction percentage of selected bacterial isolates for 

malathion (57%w/v) degradation using a shake flask at 30ºC after 15 days at different 

concentrations in broth medium 
•

a,b
 values with small letters in the same column  having different superscripts indicate a significant 

difference ( at p ≤ 0.05) and the same letter does not significantly differ from each other, according 

to Duncan’s at 5% level. 
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Fig. (6) illustrated that the cell dry weights of the tested isolates; S.MC.6, S.M3+M3, 

and S.Z.14 toward the high concentrations of cyfluthrin were 0.85, 1.26, and 0.66 g/l at 400 

ppm and 0.78, 0.86, and 0.64 g/l at 800 ppm, respectively. For isolate codes S.MC.6, 

S.M3+M3, and S.Z.14, the growth was 1.86, 1.53, and 1.10 g/l at control, respectively. The 

pH levels at 0, 400, and 800 ppm of cyfluthrin were 6.71, 6.31, and 6.61 for isolate S.MC.6, 

6.37, 6.15, and 6.59 for isolate S.M3+M3, and 6.7, 6.71, and 6.61 for isolate S.Z.14, 

respectively. Additionally, the results showed that for isolate codes S.MC.6, S.M3+M3, and 

S.Z.14, the reduction in cell dry weight after growth in the presence of cyfluthrin at 400 ppm 

was 54.30, 17.65, and 40.00%, while at 800 ppm it was 58.06, 43.79, and 41.82%, 

respectively, as compared to control. The results presented suggest that isolate S.M3+M3 

was more tolerant of the insecticide cyfluthrin than the other tested isolates, as evidenced by 

the isolate's highly significant reduction in cell dry weight at 400 and 800 ppm. 

 

Fig. (6): pH, cell dry weight, and reduction percentage of selected bacterial isolates for 

cyfluthrin (10% w/v) degradation using a shake flask at 30ºC after 15 days at different 

concentrations in broth medium 
•

a,b
 values with small letters in the same column  having different superscripts indicate a significant difference ( 

at p ≤ 0.05) and the same letter does not significantly differ from each other, according to Duncan’s at 5% 

level. 
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Aziz et al. ( 2014) & Jilani (2013) revealed that the chosen bacterial isolates were 

grown in the presence of malathion insecticide at concentrations of 6841, 14253, 28506, and 

42759 ppm. The decomposition rates were 62.9%, 75.6%, 70.6%, and 81.6%, for the 

microbe Pseudomonas aeruginosa and were 8.5%, 82.9%, 95.3%, and 42.6% for Bacillus 

subtilis, respectively. The rate of biodegradation has slowed down as malathion 

concentrations have increased. The results suggested that the increasing organic load might 

lower the concentration of dissolved oxygen, which may be the result of the harsh and 

stressful conditions the bacterial culture is exposed to. Alternatively, it could be the low 

availability of dissolved oxygen (Jilani 2004; Kumari et al. 2012; Singh et al. 2013). 

Moreover, Pankaj et al. (2016) found that at 125 ppm of the insecticides cypermethrin, the 

degradation was 83% for the strains Pseudomonas spp. and Bacillus spp. Gangola et al. 

(2018) revealed that the selected microbial isolates were cultured with the insecticide 

cypermethrin according to the concentration (450 ppm), and the degradation rate was 95% 

for Bacillus subtilis microbe, which used the insecticide cypermethrin as the only source of 

carbon to grow.  

 

CONCLUSION 

The study demonstrated the effectiveness (ability) of bacteria isolated from sandy soil 

cultivated by mango plants (Qalyubia Governorate) to the biodegradation of malathion and 

cyfluthrin under laboratory conditions. This might shed light on the isolation of bacterial 

strains capable of biodegradation of the insecticides in the soil to reduce adverse 

environmental by insecticides pollution. 
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 سيف لوثرينالللمالاثيون و   الحيويالتحلل    ىالبكتيريا المعزولة من التربة علتقييم بعض  
  

  (3)خديجة أحمد أحمد أبو طالب -(2) قدري وشاحي محمود -(1) دعاء أحمد سميمان محمد
 (1) آمال ثابت ثابت -(1) سارة محمد محمود عبد الفتاح

( قسم وقاية 2 ية، جامعة عين شمس، القاهرة، مصرت العميا والبحوث البيئ( قسم العموم الزراعية البيئية، كمية الدراسا1
جامعة  الزراعة،( قسم الميكروبيولوجيا الزراعية، كمية 3 عة، جامعة عين شمس، القاهرة، مصرالنبات، كمية الزرا

 مصر. القاهرة، شمس،عين 
 

 المستخلص
تقييم دور إلى هذه الدراسة  هدفت عمى المكونات البيئية.أدى الاستخدام المكثف لممبيدات الحشرية إلى آثار خطيرة 

)الملاثيون والسيفموثرين(. في هذه الدراسة تم عزل مائتين المبيدات الحشرية البكتيريا المعزولة من التربة في تحمل 
 آجار مغذي،سط عمى و الحشرية المختمفة وذلك  ثة بالمبيداتمو  وثلاثين عزلة من مصادر مختمفة من التربة المصرية الم  

تسعة وثلاثون وجد جزء في المميون من الملاثيون والسيفموثرين.  111بتركيز حشرية المبيدات العزلات بوجود النمت 
في وجود مبيد حشري  سائلثلاثة عشر نمت بسرعة في وسط وكان أكثرها تحمل  عزلة بكتيرية تحممت المبيدات المختبرة

 S.MC.2 التالية عزلات بالرموز ا تم قياسها بالكثافة الضوئية. تم اختيار ثلاثعزلات بسرعة كم ستتم اختباره. نمت 
 S.MC.6و  S.M3+M3التالية لتحمل الملاثيون، وتم اختيار ثلاث عزلات بالرموز  S.MC.16و  S.MC.12و
 & 555ثيون )عالية من الملاالتركيزات العمى تحمل  تهاقدر  ةالمختار  العزلات أظهرتلتحمل السيفموثرين.  S.Z.14و

كانت العزلات  ،العينة الضابطةبالمقارنة مع و جزء في المميون(.  511 & 411جزء في المميون( وسيفموثرين ) 1425
والتي كان لديها أقل نسبة من انخفاض الوزن الجاف لمخلايا بعد النمو  ،S.M3+M3و  S.MC.16الأكثر كفاءة هي 

بالعينة جزء في المميون( مقارنة  511 & 411المميون( وسيفموثرين ) جزء في 1425 & 555في وجود الملاثيون )عند 
 عمى التوالي. الضابطة

 .الحيوي، التحمل البكتيريا، الملاثيون، السيفموثرين البكتيرية، العزلات الكممات المفتاحية:
 
 

https://doi.org/10.1007

