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CCELERATED microbial degradation of fenamiphos pesticide 
(nemacur) in liquid culture and uncultivated and cultivated soil 

by the efficient strains of Paenibacillus polymyxa, Pseudomonas 
fluorescens and Streptomyces aureofaciens were investigated.  
Fenamiphos amounts in liquid cultures of the three microorganisms 
decreased with elapsed time when it was used as a sole source of 
carbon and nitrogen. P. polymyxa proved to be able to decompose the 
pesticide at a higher rate than did Ps. fluorescens and S. aureofaciens. 
In pot experiment, soil amended with fenamiphos and inoculated with 
the aforementioned biodegrading strains showed higher values of N2-
ase, dehydrogenase and phosphatase activity than uninoculated soil. 
The mixture of strains gave higher enzyme activities than when each 
strain was inoculated individually. Furthermore, soil cultivated with 
tomato showed higher activities of these enzymes than uncultivated 
soil. Uncultivated soil inoculated with only S. aureofaciens showed the 
most rapid disappearance of fenamiphos compared to soil inoculated 
with P. polymyxa, Ps. fluorescens or the mixture of the three 
organisms. However the rate of fenamiphos decomposition by the 
bacterial strains was higher in cultivated soil than in uncultivated soil, 
and cultivated soil exhibited the most rapid disappearance of 
fenamiphos with the mixture of the three strains. When soil samples 
were analyzed for the fenamiphos biodegradation after 22 days of the 
pesticide addition and 15 days after inoculation with the 
biodegradants, three metabolites of fenamiphos were detected. Results 
show that fenamiphos degradation can be effectively accelerated in 
soil by these microorganisms. 

 
Keywords: Biodegradation, Pesticide, Fenamiphos, Paenibacillus 

polymyxa, Pseudomonas fluorescens, Streptomyces 
aureofaciens, Persistence. 

 
 

Application of pesticides has greatly contributed to crop production. Despite this 
success, harmful side effects of pesticides include toxicity to humans and enviro-
nment pollution (Andrea et al., 2000). Organophosphorus compounds are the most 
widely used insecticides, accounting for an estimated 34% of world-wide 
insecticide sales. These compounds possess high mammalian toxicity and 
therefore it is essential to remove them from the environment (Singh and Walker, 
2006). Fenamiphos (manufactured and marketed under the trade name, Nemacur ®) 
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is an organophosphate insecticide/ nematicide used to control pest nematodes and 
insects in a wide variety of crops.  

  
Biological removal of chemo-pollutants is a method of choice since 

microorganisms can use a variety of xenobiotic compounds, including pesticides, 
for their growth and can mineralize and detoxify them. Kanekar et al. (2004) 
mentioned that when organophosphates are released in the environment, their fate 
is decided by various environmental conditions and microbial degradation. 
Microbial degradation is the major reason for disappearance of these pesticides. 

 
The biological efficacy of fenamiphos has been reported to be significantly 

reduced by enhanced biodegradation (Stiriling et al., 1992). It is oxidized rapidly 
in soil to fenamiphos sulfoxide (FSO) and fenamiphos sulfone (FSO2). Chung 
and Ou (1996) reported that in soils showing enhanced biodegradation of 
fenamiphos, the parent compound is oxidized to FSO, which is then rapidly 
hydrolyzed to FSO-phenol (FSO-OH) which is subsequently mineralized to CO2. 
A number of isolates capable of carrying out some form of degradation of 
fenamiphos have been isolated from soils and several genera of bacteria are 
represented; Pseudomonas, Flavobacterium, Caulobacter, Bacillus and 
Streptomyces (Singh et al., 2003 and Abd El-Rahman, 2004). 

 
The aim of the present study is to test strains of three bacterial species 

(Pseudomonas fluorescens, Paenibacillus polymyxa and Streptomyces 
aureofaciens) for acceleration of fenamiphos pesticide biodegradation in liquid 
culture and cultivated and uncultivated soil. 

 
Material and Methods 

 
Pesticide 

Fenamiphos [Nemacur: ethyl 3-methyl-4-(methylthio) phenyl (1-methylethyl) 
phosphoamidate] is an organophosphorus nematicide used to control soil borne 
nematodes and some insects. 

 
 
 

 
 
 
 
 
 
Chemical formula. C13H22O3NSP 
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Bacterial strains 
Three bacterial strains previously isolated and identified as Paenibacillus 

polymyxa, Pseudomonas fluorescens and Streptomyces aureofaciens which are 
highly efficient in the degradation of organophosphorus pesticides (Abd El-
Rahman, 2004), were used in this work.  

 
Biodegradation of fenamiphos in liquid culture 

The three bacterial strains were tested for their ability to degrade fenamiphos 
when it was used as a sole source of carbon and nitrogen in liquid culture. One 
ml of standard inoculum containing 8×106 viable cells (2 days old) for P. 
polymyxa, Ps. fluorescens and 19×105 spores (7 days old) for S. aureofaciens was 
inoculated into basal mineral salt medium supplemented with fenamiphos at a 
rate of 500 ppm and incubated on a rotary shaker (200 rpm) for 30 days at 30°C. 
The basal medium (Smith and Adkins, 1996) contained, per liter, 3.5g K2HPO4; 
1.5g KH2PO4; 0.27g MgSO4.7H2O; 0.03g Fe2(SO4)3.9H2O and 0.03g 
CaCl2.2H2O. Levels of fenamiphos were assayed 0,3,7,15,21 and 30 days. 

 
Biodegradation of fenamiphos in uncultivated and cultivated soil 
A pot experiment was carried out to study the efficiency of the bacterial 

strains on biodegradation of fenamiphos in uncultivated and cultivated soil. The 
study was conducted using clayey loam soil obtained from different fields at 
Faculty of Agriculture, Moshtohor, Qualubia Governorate, Egypt. Pots (30 cm 
diam.) were filled with soil (3 kg/pot). The pots were divided into two groups; 
the first was left without cultivation, while the second group of pots was 
amended with NPK fertilizers and planted with seedlings of tomato c.v. Super 
Strain B. After 15 days of planting each group was divided into two categories. 
One was left as a control (without fenamiphos application) while, the other group 
was mixed with fenamiphos to give a final concentration (50 ppm). After 7 days 
of pesticide application, soil was inoculated with 20 ml/ pot of P. polymyxa, Ps. 
fluorescens and S. aureofaciens individually or mixture of them, each ml 
containing about 12×106 c.f.u., 32×106c.f.u. and 25×105 spores, respectively. 

  
After initial, 3, 7, 15 and 35 days post inoculation, samples were taken to 

determine activity of dehydrogenase (Casida et al., 1964), phosphatase 
(Drobnikova, 1961) and nitrogenase (Diloworth, 1970). Persistence of 
fenamiphos and its metabolites were determined by gas chromatography (GC) 
and GC-mass spectrometry (GCMS) (Finnigan mat SSQ 7000, digital DEC 
3000). Fenamiphos was extracted from liquid culture and soil according to the 
method described by Atmakuru and Muthukrishnan (1999).  

 
Results and Discussion 

  
Rate of fenamiphos loss in liquid culture 

Persistence data of fenamiphos in liquid culture of P. polymyxa, Ps. 
fluorescens and S. aureofaciens were estimated as detectable percentage amounts 
of the initial concentration (500 ppm) and illustrated by Fig. 1. Results showed 
that fenamiphos amounts decreased with elapsed time in both inoculated and 
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uninoculated media. The rate of decrease in inoculated medium was faster than 
that in uninoculated medium, especially 7days after inoculation.  These results 
are in agreement with those obtained by Megharaj et al. (2003) and Singh et al. 
(2003) who reported that fenamiphos fate in the environment is affected by 
microbial activity. At the end of the experiment (30 days), only 35, 40 and 47% 
of the added fenamiphos was detected in inoculated media with P. polymyxa, Ps. 
fluorescens and S. aureofaciens, respectively compared to 84% in the 
uninoculated medium. It can be concluded that the three bacterial strains can 
grow and use fenamiphos as a sole source of carbon and nitrogen. Furthermore, 
P. polymyxa decomposed fenamiphos in liquid culture faster than did the other 
two bacteria. This result is in harmony with those obtained by Abd El-Rahman 
(2004). 
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Fig. 1. Persistence rate of fenamiphos in liquid culture of three bacterial species. 
 
 
Biodegradation of fenamiphos in uncultivated and cultivated soil 

Dehydrogenase activity 
Dehydrogenase activity was periodically determined as an indication of 

respiration rate and total microbial activity in the soil under different treatments. 
Fig. 2 shows that untreated soil gave higher values of dehydrogenase activity 
than soil treated with fenamiphos. A similar trend was obtained with both 
uncultivated and cultivated soil. This may be because pesticide application to the 
soil had adverse effects on microbial populations and consequently the enzyme 
activities decreased (Lan et al., 2006). Also, the lowest values of dehydrogenase 
activities in uncultivated and cultivated soil were obtained when the soil was 
treated with the pesticide and uninoculated with the degrading microorganisms. 
In both uncultivated and cultivated soil, inoculation with the mixture of strains of 
P. polymyxa, Ps. fluorescens and S. aureofaciens showed higher dehydrogenase 
activity than the soil inoculated with any of the strains individually. Furthermore, 
cultivated soil exhibited greater activity of dehydrogenase as compared to 
uncultivated soil. This may be due to the beneficial effect of root exudates and 
root debris which represents nutritional substances for different soil 
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microorganisms. The results were in agreement with those obtained by Zaghloul 
et al. (2007). 

 
Phosphatase activity 
Phosphatase activity was periodically determined for its importance in 

hydrolysis of organic phosphorus compounds included in the pesticide under 
current study. Fig. 3 shows that soil treated with fenamiphos exhibited a slightly 
decrease in phosphatase activity compared to untreated soil after 15 days, 
especially in cultivated soil. This result can be attributed to the hydrolysis and 
biodegradation of the pesticide either by the tested strains or by the native 
microorganisms of the soil (Li et al., 2002). Also, Megharaj et al. (1999) reported 
that fenamiphos showed no negative effect on phosphatase levels in the soil. 
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Fig. 2. Dehydrogenase activity (µl TPF/g dry soil/24h) in uncultivated and cultivated 
soil treated with fenamiphos and inoculated with the degrading bacteria. 
C1: without inoculation or fenamiphos   C2: fenamiphos without inoculation  
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In addition soil treated with fenamiphos and inoculated with the mixture of P. 
polymyxa, Ps. fluorescens and S. aureofaciens showed higher phosphatase 
activity than did the soil inoculated with each strain individually. This may be 
due to a synergistic effect between the degrading strains. Maximum values of 
phosphatase activity were evidently obtained in cultivated soil; this may be 
attributed to the beneficial effect of root exudates on the soil microorganisms. 
Similar results were observed by Lui et al. (2005) and Zaghloul et al. (2007). 

 
 

0

5

10

15

20

25

30

C1 C2

Paenibacillus

Pseudom
onas

Streptom
yces

M
ixture

Ph
os

ph
at

as
e 

ac
tiv

ity Initial

3 days

7 days

15 days

30 days

 
Uncultivated soil 

0
5

10
15
20
25
30
35
40

C1 C2 Paenibacillus
Pseudom

onas
Streptom

yces
M

ixture

Ph
os

ph
at

as
e 

ac
tiv

ity

Initial

3 days

7 days

15 days

30 days

 
Cultivated soil 

Fig. 3. Phosphatase activity (µl inorganic phosphate/g dry soil/24h) in uncultivated 
and cultivated soil treated with fenamiphos and inoculated with the 
degrading bacteria. C1: without inoculation or fenamiphos    C2: fenamiphos 
without inoculation  

 
Nitrogenase activity 
Nitrogenase activity in uncultivated and cultivated soil treated with 

fenamiphos is presented in Fig. 4. Uncultivated or cultivated soil amended with 
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fenamiphos without the degrading strains showed adverse effect on nitrogenase 
activity compared to untreated soil with the pesticide. This result was confirmed 
by Niewiadomska and Klama (2005) who found that the pesticides caused 
decrease in growth rate of nitrogen fixers and nitrogenase activity. Also, addition 
of degrading bacteria to the uncultivated or cultivated soil gave an increase in 
nitrogenase activity compared to the control. Inoculation with P. polymyxa 
individually or in mixture inoculum gave the maximum values of nitrogenase 
activity after 15 days from pesticide addition. This may be attributed to the 
hydrolysis and biodegradation of fenamiphos by either indigenous or introduced 
microorganisms which led to improvement of  microbial growth rate, Abd El-
Rahman (2004). 
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Fig. 4. Nitrogenase activity (µL C2H4/g dry soil/h) in uncultivated and cultivated soil 
treated with fenamiphos and inoculated with the degrading bacteria. C1: 
without inoculation or fenamiphos C2: fenamiphos without inoculation  
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Rate of fenamiphos loss in soil 
Efficiency of P. polymyxa, Ps. fluorescens and S. aureofaciens to accelerate 

fenamiphos degradation was studied in uncultivated soil and soil cultivated with 
tomato. Residual fenamiphos estimated by GC (Fig. 5), indicates that fenamiphos 
degradation was accelerated in soil inoculated with the tested strains individually 
or in mixture, especially in cultivated soil. These results revealed that all tested 
strains are capable of hydrolyzing fenamiphos and they can use the pesticide as a 
carbon and nitrogen source. Megharaj et al. (1999), Pattison et al. (2000) and 
Abd El-Rahman (2004) similarly found a significant increase in the rate of 
fenamiphos degradation in inoculated soil compared to uninoculated soil.  The 
percentages of residues recovered 30 days in uncultivated soil were 18.2, 15.4, 
8.7 and 9.2% for P. polymyxa, Ps. fluorescens, S. aureofaciens and mixture of 
them, respectively. Whereas in cultivation soil, percentage of fenamiphos 
detected after 30 days of inoculation (37 days from pesticide addition) were 4.5, 
2.8, 3.4 and 1.4% for the aforementioned treatments, respectively. This 
difference in disappearance rate of fenamiphos might be due to the tomato 
exudates, which may promote the proliferation of soil bacteria, both native and 
introduced. Soil inoculation with the mixture of strains exhibited slight increase 
in disappearance rate of fenamiphos as compared to the soil inoculated with any 
of the tested microorganisms alone. 

 

0

20

40

60

80

Initial 3 7 15 30

Days after inoculation

Pe
rs

ist
en

ce
 r

at
e 

(%
) Control

Paenibacillus

Pseudomonas

Streptomyces

Mixture

 
Uncultivated soil 

0
10
20
30
40
50
60
70

Initial 3 7 15 30
Days after inoculation

Pe
rs

is
te

nc
e 

ra
te

 (%
) Control

Paenibacillus
Pseudomonas
Streptomyces
Mixture

 
Cultivated soil 

Fig. 5. Kinetics of fenamiphos loss in uncultivated and cultivated soil. 
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Analysis of samples was achieved by GC after 22 days of fenamiphos treatment 
(15 days after inoculation) to determine products produced from fenamiphos 
degradation in uncultivated and cultivated soil. The data obtained are presented in 
Table 1. Results show that uninoculated soil revealed two compounds which were 
detected in both uncultivated and cultivated soil. Concerning the inoculated soil, it 
is clear that two or three compounds were detected from the extracts of soil 
inoculated with P. polymyxa or S. aureofaciens in uncultivated and cultivation soil, 
respectively. Moreover, inoculation of uncultivated and cultivated soil with Ps. 
fluorescens or a mixture of the bacteria showed in chromatographic analysis three 
compounds. It is worth notice that inoculation with mixture of the tested bacteria or 
Ps. fluorescens were more potent in fenamiphos degradation than inoculation with 
either P. polymyxa or S. aureofaciens. 

  
From the Gas/Mass analysis, it can be noticed that the metabolites produced 

from the biodegradation of fenamiphos by investigated microorganisms have 
molecular weights and m/z values equivalent with the molecular weights of 
fenamiphos and its dominant metabolites which observed and identified by 
Megharaj et al. (2003) and Abd El-Rahman (2004). Therefore, the metabolites 
produced from the biodegradation of fenamiphos were most likely fenamiphos 
phenol (FP), fenamiphos sulfone (FSO2) and fenamiphos sulfoxide phenol 
(FSOP) (Table 2). This results are in harmony with those obtained by Sing et al. 
(2002) who noticed that fenamiphos was rapidly converted into fenamiphos 
sulfoxide which was further oxidized to fenamiphos sulfone. 

 
 

TABLE 1. Identification of fenamiphos and its metabolites in uncultivated and 
cultivated soil by GC. 

Compounds Retention time (min.) 
Control P. polymyxa Ps. fluorescens S. aureofaciens Mixture 

Uncultivated soil 
Fenamiphos 5.9 5.9 5.9 5.9 5.9 
Metabolites 1 - - - 1.63 1.63 
2 - 1.72 1.72 - 1.72 
3 1.86 1.86 1.86 1.86 1.86 
4 1.95 - 1.95 - - 

Cultivated soil 
Metabolites 1 - - - 1.63 - 
2 1.72 1.72 1.72 1.72 1.72 
3 - 1.86 1.86 1.86 1.86 
4 1.95 1.95 1.95 - 1.95 

 
 
TABLE 2. GCMS analysis of fenamiphos and related compounds in soil. 

Compounds Melecular 
weight m/z Chemical formula 

Fenamiphos 303 303 C13H22O3NPS 
Fenamiphos sulfone 335 335 C13H22O5NPS 
Fenamiphos sulfoxide phenol 154 154 C8H10OS 
Fenamiphos phenol 138 138 C8H10S 
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Fig. 6. Mass spectrum of fenamiphos and its metabolites. 

 
 
Generally, from the results obtained in the current study, it can be concluded 

that fenamiphos degradation can be accelerated and produce some metabolites in 
both liquid culture and uncultivated and cultivated soil by P. polymyxa, Ps. 
fluorescens, S. aureofaciens or a mixture of these bacterial strains. Also, 
fenamiphos was degradable in cultivated soil faster than in uncultivated soil.  

 
 

 
 
 
 
 
 
 



ACCELERATION OF FENAMIPHOS PESTICIDE DEGRADATION … 

Egypt. J. Appl. Agric Res. (NRC), Vol. 2, No. 1 (2009)  

121

References 
 

Abd El-Rahman, H.M.A. (2004) Biodegradation of some pesticides by soil 
microorganisms. M.Sc. Thesis, Fac. of Agric., Benha branch, Zagazig Univ.  

 
Andrea, M.M., Peres, T.B., Luchini, L.C. and Pettinell, A.J. (2000) Impact of long 

term pesticides application on some soil biological parameters. J. Environ. Sci. & 
Health, 35(3), 297-307. 

 
Atmakuru, R. and Muthukrishnan, B. (1999) Kinetics and hydrolysis of fenamiphos, 

fipronil and trifluralin in aqueous buffer solution. J. Agric. Food Chem., 47, 3367-
3371. 

 
Casida, L.E., Klein, D.A. and Santoro, T. (1964) Soil dehydrogenase activity. Soil Sci., 

98, 371-378. 
 
Chung, K.Y. and Ou, L.T. (1996) Degradation of fenamiphos sulfoxide and fenamiphos 

sulfone in soil with history of continuous application of fenamiphos. Arch. Environ. 
Contam. Toxicol., 30, 452-458. 

 
Diloworth, M.J. (1970) The acetylene reduction method for measuring biological 

nitrogen fixation. Rhizobium News Later, 15(7), 155-161. 
 
Drobnikova, V. (1961) Factors influencing the determination of phosphatase in soil. 

Folia. Microbiol., 6, 260 
 
Kanekar, P.P., Bhadbhade, B.J., Deshpande, N.M. and Sarnaik, S.S. (2004) 

Biodegradation of organophosphorus pesticides. Prac. Indian Nat. Sci. Acad., 70(1), 
57-70. 

 
Lan, W.S., Gu, J.D., Zhang, J.L., Shen, B.C., Jiang, H., Mulchandani, A., Chen, W. 

and Qiao, C.L. (2006) Coexpression of two detoxifying pesticide-degrading enzyme 
in a genetically engineered bacterium. International Biodeterioration & Biodegradation, 
58(2), 70-76. 

 
Li, P.C.H., Swanson, E.J. and Gobas, F.A.P.C. (2002) Diazinon and its degradation 

products in agricultural water courses in British Columbia, Canada. Bull. Environ. 
Contam. Toxicol., 69, 59-65. 

 
Lui, A., Huimin, Z. and Jeffrey, P.O. (2005) Recent advances in the bioremediation of 

persistent organic pollutants via biomolecular engineering. Enzyme and Microbial 
Technology, 37(5), 487-496. 

 
Megharaj, M., Singleton, I., Kookana, R.S. and Naidu, R. (1999) Persistence and 

effects of fenamiphos on native algal populations and enzymatic activities in soil. Soil 
Biology and Biochemistry, 31(11), 1549-1553. 

 
Megharaj, M., Singh, N., Kookana, R.S., Naidu, R. and Sethunathan, N. (2003) 

Hydrolysis of fenamiphos and its oxidation products by a soil bacterium in pure 
culture, soil and water. Appl. Microbiol. & Biotech., 61(3), 252-256. 

 



H.E. ABOU-ALY AND I.N. NASR 

Egypt. J. Appl. Agric Res. (NRC), Vol. 2, No. 1 (2009)  

122

Niewiadomska, A. and Klama, J. (2005) Pesticide side effect on the symbiotic efficiency 
and nitrogenase activity of Rhizobiaceae bacteria family. Pol. J. Microbiol., 54 (1), 
43-48. 

 
Pattison, A.B., Stanton, J.M. and Cobon, J.A. (2000) Bioassay for enhanced 

biodegradation of nematicides in soil. Austral. Plant Pathology, 29(1), 52-58. 
 
Singh, B.K. and Walker, A. (2006) Microbial degradation of organophosphorus 

compounds. FEMS Microbiology Reviews, 30(3), 428-471. 
 
Singh, B.K., Walker, A. and Wright, J. (2002) Persistence of chloropyrifos, fenamiphos, 

chlorothaloni and pendimethalin in soil and their effects on soil microbial 
characteristics. Environ. Contamin. & Toxicol., 69, 181-188.  

 
Singh, B.K., Walker, A., Morgan, J.A.W. and Wright, D.J. (2003) Role of soil pH in 

the development of enhanced biodegradation of fenamiphos. Appl. & Environ. 
Microb., 69(12), 7035-7043.  

 
Smith, G.L.L. and Adkins, A. (1996) Development and duration of accelerated 

degradation of nematicides in different soils. Soil Biol. Biochem., 28, 1757-1765. 
 
Stiriling, A.M., Stiriling, G.R. and Macrae, I.C. (1992) Microbial degradation of 

fenamiphos after repeated application to a tomato-growing soil. Nematologica, 38, 
245-254 

 
Zaghloul, R.A., Rahal, A.G.H. Ehsan A. Hanafy, and El-Housseiny, T.M. (2007) 

Efficiency of some soil microorganisms in degradation of diazinon pesticide. 12th 
Conference of Microbiology, Cairo, Egypt, March 18-20.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
  



ACCELERATION OF FENAMIPHOS PESTICIDE DEGRADATION … 

Egypt. J. Appl. Agric Res. (NRC), Vol. 2, No. 1 (2009)  

123

إسراع تحلل مبيد الفيناميفوس فى المزرعة السائلة والتربة 
  باستخدام بعض الميكروبات

  
 **و إسلام نعمان نصر *حامد السيد أبوعلى

المعمل المركزى  **و بنها -اجامعة بنه -كلية الزراعة –قسم النبات الزراعى *
  .مصر - القاهرة –مركز البحوث الزراعية  -  للمبيدات

  
  

 Pseudomonasو  Paenibacillus polymyxaلات فعالة من تم استخدام سلا
fluorescens  وStreptomyces aureofaciens  فى إسراع تحلل المبید

فى كل من المزرعة السائلة والتربة غیر المنزرعة ) نیماكور(فینامیفوس 
  . والمنزرعة

  
ة بكل وقد أوضحت النتائج أن كمية المبيد المتبقى فى المزرعة السائلة الملقح

. سلالة قد انخفض تدريجيا عند استخدامه كمصدر وحيد للكربون والنتروجين
أعطى معدل أسرع لتحلل المبيد  P. polymyxaكذلك تبين أن التلقيح بميكروب 
  .بالمقارنة بالميكروبات الأخرى

  
وفى تجربة الأصص أوضحت النتائج أن التربة المضاف إليها الفيناميفوس 

ات السابقة أعطت زيادة فى نشاط إنزيمات الديهيدروجينيز والملقحة بالميكروب
. والنيتروجينيز والفوسفاتيز مقارنة بالتربة المضاف إليها المبيد وغير الملقحة

وكان اعلى نشاط إنزيمى عند تلقيح التربة بخليط من الميكروبات الثلاثة مقارنة 
لطماطم والمضاف لها علاوة على ذلك أعطت التربة المنزرعة با. بالتلقيح الفردى

  .المبيد والملقحة بالميكروبات أعلى نشاط انزيمى مقارنة بالتربة الغير منزرعة
  

 S. aureofaciensوكان معدل اختفاء المبيد أسرع عند التلقيح بالسلالة 
مقارنة بالتلقيح الفردى أو مخلوط السلالات الثلاثة فى التربة غير المنزرعة أما 

قد كان لمخلوط الميكروبات الثلاثة أكبر الأثر فى معدل فى التربة المنزرعة ف
وعند تحليل عينات التربة للمركبات الناتجة . اختفاء المبيد مقارنة بالتلقيح الفردى

يوم من اضافة ٢٢(يوم من التلقيح  ١٥من التحلل الحيوى لمبيد الفيناميفوس بعد 
نت التربة المنزرعة وكا. ، أظهرت النتائج وجود ثلاثة مركبات وسطية )المبيد

والنتائج المتحصل . أفضل فى معدل تحلل المبيد مقارنة بالتربة غير المنزرعة
عليها توضح مدى كفاءة الميكروبات الثلاثة المستخدمة فى إسراع تحلل مبيد 

  . الفيناميفوس
  


