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ABSTRACT : A laboratory experiment was designed to study, the ability of 
the microflora of clover plants rhizosphere (bacteria, actinomycetes and 
fungi) to utilize three pesticides as sources of carbon and nitrogen, namely, 
Deenate (insecticide), Nemacur (nematicide) and Benlate (fungicide). 
Rhizosphere microflora were able to grow on the basal medium at the 
different concentrations of the insecticide Deenate as a sole source of 
carbon and nitrogen at variable degrees, however, they were unable to grow 
with the pesticides "Nemacur" and "Benlate" at their different concentrations 
used. 
In a fot experiment, the effect of such pesticides on rhizosphere microflora of 
the clover plants was examined. Results showed increases in the number of 
clover plant root nodules and total nitrogen content of the plants at the 
different concentrations tested of the insecticide "Deenate" as compared 
with control. The nematicide "Nemacur" and the fungicide "Benlate" had 
inhibitory effects on nodule numbers and total nitrogen content of the clover 
plants. 
Results also showed an increase in the total number of microflora with 
"Deenate" as compared with control, while, the other pesticides, "Nemacur" 
and "Benlate" were inhibiting.  

Key words: Nematicides, Insecticides, Root zone, Leguminous plants, 
Diazotrophy, Rhizobium sp. 

 

INTRODUCTION 
      Pesticides cause many pollution problems in the environment and affect 
the development of soil microorganisms. Degradation of pesticides by soil 
microorganisms is an important factor in reducing their deleterious effect. 
Many investigators have studied the biodegradation of pesticides by soil 
microorganisms (Abdel-Nasser et al., 1981; Forrest et al., 1981; Mahmoud et 
al., 1988; Abo El-Naga, 1989 and Kremer et al., 1996). 
      Some pesticides, had been found to be stimulatory to certain 
microorganisms especially rhizobia after their degradation by soil microbial 
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population (Alexander, 1985; Taha et al., 1972). Salem et al. (1971) showed a 
stimulatory effect of insecticides on nodulation and symbiotic nitrogen 
fixation in some legume plants. Gamal El-Din et al. (1985); Aggarwal et al. 
(1986) and Abou El-Naga (1989) studied the deleterious effect of some 
pesticides on soil microorganisms, nodulation and symbiotic nitrogen 
fixation in some legumes. They found that higher doses of pesticides were 
injurious, to some extent to rhizobia. The utilization of these pesticides by 
the rhizosphere microflora as sources of carbon and/or nitrogen had been 
considered as an indication to the potentiality of microflora in degrading and 
utilizing pesticides. 
      This work was carried out to determine the potency of clover rhizosphere 
microflora in degrading some pesticides in a trial to evaluate their role in 
minimizing environmental pollution and to elucidate the influence of these 
pesticides on development of soil microorganisms and nodulation capacity 
of clover plants. 
 

MATERIALS AND METHODS  
Experiment I    
      Three pesticides were used, namely, insecticide "Deenate" (Methomyl 
diflubenzuron), nematicide "Nemacur" (fenamiphos; ethyl 3-methyl 4-
"methlthio" phenyl) (N-isopropyl phosphoramidate) and fungicide "Benlate" 
(benomyl; methyl 1-"butylcarbamoyl") 2-benzimidazole-carbamate) see Table 
(1). Bunt and Rovira liquid medium was used as the basal culture medium for 
bacteria (Bunt and Rovira, 1955). Czapek's medium was used for 
actinomycetes (pH 6.6) and fungi (pH 6.0). (Page et al. 1982). The three 
pesticides used were supplied to the basal media without sucrose or nitrate 
as a carbon or nitrogen source, respectively, as required. The pesticides 
were supplemented at concentrations 9.0, 12.0 and 15.0 mg/L medium for 
Deenate and Nemacur and at 1000, 3000 and 6000 ppm for Benlate . The 
minimum doses of the applied pesticides were used herein according to the 
recommendations of the Egyption. The required amount of each pesticide 
was dissolved in a 2ml ethyl alcohol and added to the liquid medium after 
sterilization under aseptic conditions. Incubation period used was 10 days at 
25-30 °C. Microbial growth rate was measured by turbidity of the liquid 
media, to determine the utilization of the pesticides by microflora. Microbial 
growth rate was described as: No growth (-), Feeble growth (+), Moderate 
growth (++) and Vigorous growth (+++). 
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Table (1): Pesticides used, their names, structures and formulas.  

Trade 
name 

Common 
name 

Chemical 
formula 

Chemical structure Class 

Consist of: 

Deenate 
Lannate 

Methomyl C5H10N2O2S S-methyl N-(methyl 
carbamoyloxy) thioacetimide 

Insectieide  

Deenate 
Dimilin 

Diflubenzuron C14H9N2O2F2Cl1 1- (4 chlorophenyly) -3- (2,6 
diflurobenzoyl) urea 

Insect growth 
regulator  

Nemacur Fenamiphos C13H22NO3PS Ethy 4-methtlthio-m-tolyl 
usopropyl phosphoramisate; -
3- methyl -4- (methylthis) 
phenyl 
isopropylphosphoramidate. 

Nematucude 

Benlate Benomyl C14H18N4O3 Methyl 1- (butylearbamoyl) 
benzimidazol -2- ylearbamate. 

Fungicide 

 

Experiment II 
      This experiment was carried out in 25 cm-diameter earthenware pots 
which were packed with 3kg of clay loam soil (having 2.7% organic matter, 
7.4 pH and 1252 ppm total nitrogen). The pesticides were applied to the soil 
at different concentrations which were calculated according to the pot area. 
Each pot was planted with 12 seeds of Egyptian clover (Trifolium 
alexandrinum L.) inoculated with a 3 day-old culture of Rhizobium trifolii .5 
days after planting the seedlings were thinned to 8. Deenate and Nemacur 
were added at rates of 3.5, 4.5 & 5.5 kg/feddan (4200 m2) and Benlate at 1000, 
3000 & 6000 ppm. Each treatment was replicated 4 times. The cultivated pots 
were watered moderately every 2 days. The nodules on every plant root 
system were counted 50 days after planting. Total nitrogen content (by 
kjeldahl tecjrigue) and dry matter weight of the plants were determined 
according to Paga et al. (1982). 

Experiment III 
      The rhizosphere microflora were determined by plate count technique 
using the mentioned media 25 days after planting. Each treatment was 
replicated 4 times. Fata obtained were statistical analized. 
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RESULTS AND DISCUSSION 
Insecticide 
      Data presented in Table (2) "Laboratory Experiment" showed that the 
rhizosphere microflora were able to grow on the basal culture medium with 
the different concentrations of the insecticide "Deenate" as a source of 
carbon and nitrogen at variable degrees. The lower concentration of the 
insecticide (9.0 mg/L) was the most easily utilized by rhizosphere microflora 
followed by the higher doses (12.0 & 15.0 mg/L). Actinomycetes showed a 
vigorous ability to utilize this insecticide. These results are in agreement with 
Hankin and Hill (1978) and Gabr et al., (1998), who reported that the 
decomposition of unusual synthetic compounds as pesticides by bacteria in 
the soil and rhizosphere could be explained by the capacity of these bacteria 
to produce the necessary enzyme systems to react with such substances. 
Matsumura and Benezet (1978) suggested that pesticides might be degraded 
incidentally by non-induced constitutive enzymes of the microbial cell. Many 
genera of fungi had been reported to use pesticides as a substrate, either 
cometabolizing the molecules or using them as nutrients (Kennedy and 
Talder, 1977). Data presented in Table (3) "pot experiment" showed an 
increases in plant root nodules and total nitrogen content at the different 
concentrations of the insecticide "Swwnate" used, as compared with control. 
These results confirm the finding of Abou El-Fadl and Fahmy (1958) and 
Abou El-Naga (1989), who reported that some pesticides were found to be 
stimulant to certain soil microbes especially rhizobia after their 
biodegradation. Results also showed an increase in the number of the 
rhizosphere microflora as compared with control. At "Deenate" concentration 
9.0 mg/L, the total numbers of bacteria, actinomycetes and fungi were 
15.5x108, 5.5x107 and 10.0x104 g/soil while they were 10.5x108 , 2.6x107 and 
4.0x104 g/soil in the control, respectively. This might be due to the ability of 
the insecticide "Deenate" to be readily degraded by rhizosphere microflora 
(Domsch, 1972). 
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Table (2): Utilization of the insecticide "Deenate" by rhizosphere microflora of 
clover plants (Laboratory Experiment). 

Rhizosphere 
microflora 

Deenate concentration, mg/L 
9.0 12.0 15.0 

C  N C&N C  N C&N C  N C&N 

Bacteria - + + - + + - + + 
Actinomycetes ++ +++ + + ++ + + + - 
Fungi ++ ++ + + + - + + - 

-  = No growth       ++ = Moderate growth 
+ = Feeble growth    +++ = Vigorous growth   
 
 
Table (3): Effect of the insecticide "Deenate" on nitrogen fixation and 

rhizosphere microflora of clover plants (Pot Experiment). 

Treatment Insecticide 
conc. mg/L 

Total No. 
nodules/ 

plant 

Dry weight 
g/plant 

Nitrogen 
% 

Total 
nitrogen 
mg/plant 

Control - 9.5 1.0 2.9 29.0 
Deenate 9.0 14.1 1.2 3.6 43.2 

 12.0 11.0 1.1 3.2 36.3 
 15.0 11.0 1.1 3.1 34.1 

L.S.D. at 5%  2.5 0.5 3.1 10.5 

Treatment Insecticide 
conc. mg/L 

Numbers of rhizosphere microflora 
Bacteria 
(x108/g 

soil) 

Actinomycetes (x107/g 
soil) 

Fungi 
(x104/g 

soil) 

Control - 10.5 2.6 4.0 
Deenate 9.0 15.5 5.5 10.0 

 12.0 12.6 4.2 6.2 
 15.0 11.3 3.3 6.1 

L.S.D. at 5%  3.1 1.8 3.5 
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Namaticide and fungicide  
      Data presented in Tables (4 and 5) "Laboratory Experiment" showed that 
the rhizosphere microflora were unable to grow on the basal medium with 
both the nematicide "Nemacur" and the fungicide "Benlate" as sole sources 
of carbon and/or nitrogen at their different concentrations. The chemical 
structure of the pesticides molecules plays a role in their degradation 
(Mathur et al., 1980). According to this assumption, in this study pesticides 
are classified into, readily attached molecules. i.e. the insecticide "Deenate" 
and more resistant molecules, i.e. "Nemacur" and "Benlate". Venkateswarlu 
and Sethunatham (1978) found that the source for degradation differed in 
different pesticides depending on whether aerobic or anaerobic conditions 
prevail. 
 
Table (4): Utilization of the nematicide "Nemacur" by rhizosphere microflora 

of clover plants (Laboratory Experiment). 

Rhizosphere 
microflora 

Nemacur concentration, mg/L 
9.0 12.0 15.0 

C  N C&N C  N C&N C  N C&N 
Bacteria - - - - - - - - - 
Actinomycetes + - - + - - + - - 
Fungi - - - - - - - - - 

-  = No growth     + = Feeble growth 
    
Table (5): Effect of the nematicide "Nemacur" on nitrogen fixation and 

rhizosphere microflora of clover plants (Pot Experiment). 

Treatment Nematicide 
conc. mg/L 

Total No. 
nodules/ 

plant 

Dry weight 
g/plant 

Nitrogen 
% 

Total 
nitrogen 
mg/plant 

Control - 9.5 1.0 2.9 29.0 
Nemecur 9.0 5.3 0.8 2.1 17.0 

 12.0 3.5 0.6 1.7 10.0 
 15.0 2.1 0.6 1.3 8.0 

L.S.D. at 5%  3.9 0.5  8.3 
  Numbers of rhizosphere microflora 

Treatment Nematicide 
conc. mg/L 

Bacteria 
(x108/g soil) 

Actinomycetes  
(x107/g soil) 

Fungi 
(x104/g soil) 

Control - 10.5 2.6 4.1 
Nemecur 9.0 7.4 1.6 3.7 

 12.0 6.0 1.4 2.1 
 15.0 4.4 1.0 1.6 

L.S.D. at 5%  3.5 0.5 1.5 
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 Data presented in Tables (6 and 7) "pot experiment" indicated that 
both pesticides, "Nemacur "and Benlate" had inhibitory effects at all 
concentrations used on root nodule numbers, dry weight of plant and its 
total nitrogen content. These results are in agreement with many 
investigators who had studied the deleterious effect of some pesticides on 
nodulation and symbiotic nitrogen fixation by rhizobia in some legumes 
(Aggarwal et al., 1986; Siddiqui et al., 1998 and Singh et al., 1999). They came 
to the conclusion that application of higher doses of pesticides was 
injurious, to some extent, to rhizobia. Tables (5 and 7) "Field experiment", 
also showed the influence of "Nemacur" and "Benlate" pesticides on 
rhizosphere microflora of clover plants. Results revealed decreases in the 
number of rhizosphere microflora at their different concentrations, as 
compared with control. Some of the sensitive rhizosphere microflora showed 
decreases or no growth in the presence of such pesticides. Kojic et al. (1987) 
showed that the applied pesticide inhibited the intensity of soil respiration, 
which is one of the most reliable parameters for measuring the biological 
activities. Decreasing numbers of microflora in the presence of "Nemacur" 
and "Benlate" may be due to that both pesticides are more resistant to the 
attack by microflora than "Deenate" (Mathur et al., 1980) and/or to their 
toxicity to the assigned organisms (Cooper et al., 1978). Khalil et al. (1993); 
Gabr et al. (1998) and Abd El-Maksoud et al. (2003) found that fungicides 
completely inhibited the linear growth and sporulation of microorganisms. 
The inhibitory or stimulatory effect observed by previous investigators could 
not be generalized on using different pesticides and for all different groups 
of microflora. It depends on the chemical formula, concentration, and mode 
of action, on one hand and on sensitivity of rhizobia and rhizosphere 
microflora to these materials, on the other. Aggarwal et al. (1986) reported 
that the sensitivity to pesticides depends upon the species of rhizobia and 
also the type of pesticides. 
 
Table (6): Utilization of the fungicide "Benlate" by rhizosphere microflora of 

clover plants (Laboratory Experiment). 

Rhizosphere 
microflora 

Benlate concentration, mg/L 
9.0 12.0 15.0 

C  N C&N C  N C&N C  N C&N 
Bacteria + - - + - - + - - 
Actinomycetes - - - - - - - - - 
Fungi - - - - - - - - - 

-  = No growth     + = Feeble growth 
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Table (7): Effect of the fungicide "Benlate" on nitrogen fixation and 
rhizosphere microflora of clover plants (Pot Experiment). 

Treatment Fungicide 
conc., ppm 

Total No. 
nodules/ 

plant 

Dry weight 
g/plant 

Nitrogen 
% 

Total 
nitrogen 
mg/plant 

Control - 9.5 1.0 2.9 29.0 
Benlate 1000 7.1 0.9 2.5 25.0 

 3000 5.7 0.8 2.0 22.0 
 6000 5.0 0.8 1.8 20.1 

L.S.D. at 5%  3.1 0.2  5.5 

Treatment Fungicide 
conc., ppm 

Numbers of rhizosphere microflora 

Bacteria 
(x108/g soil) 

Actinomycetes  
(x107/g soil) 

Fungi 
(x104/g soil) 

Control - 10.5 2.6 4.1 
Benlate 1000 8.3 2.0 3.9 

 3000 6.1 1.7 3.0 
 6000 5.2 1.2 2.3 

L.S.D. at 5%  3.5 0.3 1.3 

  
      From the above-mentioned results, it can be concluded that application of 
the insecticide "Deenate", which was utilized by soil microbial population, led 
to positive effects on symbiosis and rhizosphere microflora of clover plants. 
While, the nematicide "Nemacur" and the fungicide "Benlate", soil 
microorganisms in general . 
      The present study also indicated that some of rhizosphere microflora of 
clover plants play an important role in the detoxification of pesticides via 
their degradation. On the other hand, pesticides should be applied to soil 
with care to avoid any probable harmful effect on inoculated rhizobia and soil 
rhizosphere microflora. 
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التحلل الحیوى لبعض مبیدات الآفات وتأثیرها على ظروف التكافل واعداد 
 المیكروبات المحیطة بجذور نبات البرسیم

 صلاح على أبو النجا
 قسم علوم الأراضى ـ كلیة الزراعة ـ جامعة المنوفیة ـ شبین الكوم

 المخلص العربى

بجـــذور نبـــات البرســـیم تـــم إجـــراء تجربـــة معملیـــة لتحدیـــد مقـــدرة المیكروفلـــورا المحیطـــة  
ون أو س والفطــر) للإســفادة مــن بعــض مبیــدات الآفــات كمصــادر للكربــت(البكتریــا ، والأكیتنومیســی
 فى الأرضالمیكروبى ، للوقوف على مدى قابلیة هذه المركبات للتحلل النیتروجین أو كلیهما معاً 

لات" . نفطـرى "بـوقد استخدم مبید حشرى "دینـات" ، ومبیـد نیمـاتودى "نیمـاكور" ، وثالـث  
وأظهــرت النتــائج أن میكروبــات الریزوســفیر یمكنهــا أن تنمــو علــى البیئــة المحتویــة علــى تركیــزات 

رجات متفاوتـة معـا بـدكلیهمـا كمصـدر للكربـون أو النیتـروجین  "دینـات" مختلفة من المبید الحشـرى
مــن كــلا مــن  ات مختلفــةبینمــا لا یمكــن أن تنمــو علــى البیئــة المحتویــة علــى تركیــز  . ومختلفــة مــن النمــو

. واتضـح المبیدین النیماتودى والفطرى ، حیـث لـم تسـتطیع الاسـتفادة منهمـا كمصـدر لأى مـن العنصـرین 
 أن التركیز الأقل من المبید الحشرى أكثر سهولة لإستفادة المیكروبات عن التركیز الأعلى .

البرســیم  اتباتــوفــى تجربــة أصــص تــم دراســة تــأثیر هــذه المبیــدات الــثلاث علــى مقــدرة ن 
الملقحة بذوره بالریزوبیا علـى تكـوین العقـد الجذریـة وتثبیـت النیتـروجین الجـوى تكافلیـاً . وأظهـرت 
النتائج أن المبید الحشـرى "دینـات" أدى إلـى زیـادة فـى عـدد العقـد الجذریـة والمحتـوى النیتروجینـى 

بط علــى عــدد هــذین القیاســیین تــأثیر مثــبینمــا ظهــر للنبــات بتركیزاتــه المختلفــة مقارنــة بــالكنترول. 
 لات".نالمعاملة بكلا من المبیدین النیماتودى "نیماكور" والفطرى "بلدى الحیویین 

تم دراسة تأثیر هذه المبیدات الثلاثـة علـى أعـداد المیكروفلـورا الأصص كذلك وفى تجربة  
ن المبیـد الحشـرى س والفطـر) وقـد وجـد أبتنومیسـیالمحیطة بجذور نبات البرسیم (البكتریـا ، والأكت

"دینات" أیضا أدى إلـى زیـادة أعـداد هـذه المیكروبـات ، بینمـا المبیـدین النیمـاتودى والفطـرى أظهـرا 
 تأثیراً مثبطاً على أعداد هذه المیكروبات مقارنة بالكنترول .
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Biodegradation of pesticides and their effect on root nodulation…… 
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