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ABSTRACT 

 
The symbiotic nitrogen fixing soil bacterium, Rhizobium leguminosarum bv. 

vicieae, is well known for its ability to interact with the leguminous plant Vicia faba. It 
has, however, not been reported that this species possesses the capability to degrade 
pesticides that are commonly associated with the agricultural processes. In this study 
the ability of R.leuminosarum bv.vicieae and the bioinsecticide B.thuringiensis 

bacteria  to degrade malathion and methomyl was investigated. Some mutants were 
have been isolated. Three mutants of Rhizobia were found to be resistant to 
malathion up to 7000 ppm(RF12 mal

r
, RZ11 mal

r
 and RH11 mal

r
). Bt mutants (Bt3 

mal
r
, Bt7 mal

r
 and Bt8 mal

r
) were also resistant up to 7000 ppm. Methomyl resistant 

mutants (RF12 lan
r
, RZ11 lan

r
 and Bt7 lan

r
) were resistant up to 10.000 ppm. All these 

mutants were able to utilize malathion or methomyl as a sole carbon source. The 
yeast extract was observed to enhance bacterial growth rate in the presence of the 
two pesticides, Whereas, Cfu/ml was reached up to 9.78 x 10

16
 in Rhizohium and 9.84 

x 10
16

 in Bt after 10 days of incubation time. Bacterial mutants did not lose the 
property to grow on media containing 7000 ppm malathion or 10.000 ppm methomyl 
after acridine orange mediated curing. Gene transfer by conjugation mechanism 
showed that degradative gene(s) was able to transfer among not only between strains 
but also between different genera. Transconjugants were able to resist and grow in 
malathion or methomyl containing media. Some transconjugants were found to be 
higher response to these pesticides than their parents. It has been suggested that 
malathion and methomyl degradation gene(s) of Rhizobium leguminosarum bv. 
vicieae and Bacillus thuringiensis are chromosomal harboring not plasmid genes. 
Keywords: Bt, conjugation,mutants, pesticides, Plasmid curing, Rhizobium. 

 
INTRODUCTION 

 
The excessive use of pesticides leads to an accumulation of a huge 

amount of residues in the environment, thereby posing a substantial health 
hazard for the current and future generations due to uptake and accumulate 
of these toxic compounds in the food chain and drinking water. 
Organophosphate pesticides such as malathion, diethyl 
(dimethoxythiophosphorylthio) succinate, are still extensively used world wide 
despite their high toxicity (Kumar et al., 1996 and Zeinat et al., 2008). Too, 
methomyl [S.methyl N.(methylcarbamoyloxy) thioacetimidate] is widely used 
for the control of insects and nematode, although, it is very toxic and 
hazardous pesticides. Methomyl belongs to a class of compounds known as 
oxim carbamates and it is highly soluble in water, so it can easily cause 
contamination of both ground and surface water resources (Mervat, 2009). At 
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the same time, microorganisms are thought to play an important role in the 
removal and detoxification of these toxicants from the environment. 

Many bacteria that are able to degrade malathion and methomyl 
have been isolated from soil around the world, from the rhizosphere of 
different plants and from agricultural waste water (Abou-Shosha et al., 2005; 
Zeinat et al., 2008 and Mervat, 2009).These bacteria including Bacillus sp, 
Bacillus thuringiensis, Pseudomonas sp, Pseudomonas aeruginosa, 
Stenotrophomonas maltophilia and Rhizobium sp. Many pesticide 
degradation genes reside on plasmids (Chung and Ka, 1998; Laemmli et al., 
2000). These plasmids known as catabolic plasmids, which can give the 
organism containing them the ability to degrade certain compounds. 
However, some of these genes are located on the chromosome (Abo-Amer, 
2007 and Ajaz et al., 2009). 

This study aimed to select some of bacterial mutants from R. 
leuminosarum and B. thrunigiensis, to assess their abilities to degrading 
malathion and methomyl and determining the location of these degradative 
genes. Rhizobium leguminosarum is useful for legminous plants in the 
fixation of atmospheric nitrogen in root nodules as well as B. thrunigiensis 
(Bt) was recently used in insects control and for many purposes. 

 
MATERIALS AND METHODS 

 
This study was carried out in Microbial and Moleculer Genetics Lab., 

Genetics Dept., Fac. Agric., Zagazig Univ. 
Bacterial isolates: 

Two different bacterial genera were used in this study to assess their 
efficiency for degrading pesticides. Rhizobium leguminosarum bv. vicieae 
isolates were obtained from Agric. Microbiol. Dept., Fac. Agric., Zagazig Univ. 
These isolates were isolated from different location in Sharkia Governorate 
(Salem et al., 2006). Bacillus thuringiensis (Bt) isolates were obtained from 
stocke Lab.Genetics Dept. Fac. Agric. Zagazig Univ. In addition 
Pseudomonas aeruginosa strain (MAM2) used in this study was obtained 
from M. Day Wales Univ. College of Cardiff, UK.  
Pesticides: 

Two pesticides malathion and methomyl (Lannate) have been 
obtained from Plant Protection Dept., Fac. Agric., Zagazig Univ. 
Growth media: 

Yeast extract mannitol (YEM) agar and YEM broth media were used 
for Rhizobium. Nutrient agar (NA), nutrient broth (NB) and M9 minimal salt 
media were used for Bt. M9 minimal salt medium containing: 0.64% Na2 
HPO4, 0.15% KH2PO4, 0.0 25% NaCl, 0.05% NH4Cl. To 800 ml sterile 
deionized water, 200 ml of M9 salts was add (Zeinat et al., 2008). 
Antibiotic: 

Streptomycin was used as a selective marker in conjugation .The 
concentrations were 5mg/ml for strain RH11 A and 10 mg/ml for strain 
MAM2A. 
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Isolation of malathion and methomyl resistant mutants: 
Different concentrations of the two pesticides (100 – 10000 ppm) 

were added to growth media. One ml from each liquid culture was spreaded 
on plates. The plates were then incubated at 28ºC for 2 5 days. The formed 
colonies on the highest concentration were selected and streaked across the 
plates containing the same concentration of pesticides to ensure from their 
tolerance.  
Growth of bacterial isolates in different media supplemented with pesticides: 

To determine if the bacterial mutants are able to use the pesticide as 
a sole carbon source, the bacterial mutants were allowed to grow on different 
media lacking carbon source and supplied with pesticide. 
Determination of growth rate in different media at different times: 

Bacterial mutants which used the pesticides as a carbon source were 
inoculated in different liquid media (YEM, YEM + pesticide – mannitol and 
YEM + Pesticide – Yeast extract) for Rhizobium, (M9 + Yeast extract, M9 + 
Pesticide and M9 + Yeast extract + Pesticide) for Bt. The cultures were 
incubated at 28ºC. Bacterial growth was estimated based on determination of 
viable cells counted per ml (Cfu/ml) at different times (1, 5, 10, 15, 20, 25, 30 
days).  
Plasmid curing: 

In order to determine the location of pesticide resistance gene(s), the 
experiments were performed using acridine orange, ethidium bromide and 
SDS. As curing agents. The pesticide resistant mutants were grown overnight 
in 5ml liquid media containing 7000 ppm of malathion, 10000 ppm of 
methomyl. Next day, 200 µl of cultures were added in 5 ml liquid media 
containing the same previous concentrations and incubated at 28ºC in 
shaking incubator for 2 hours. 200 µl cultures were added to 2 ml liquid 
media containing (10 mg/ml) acridine orange, (50 µg/ml) ethidium bromide 
(Guha et al., 1997) and (10 mg/ml) SDS (Chin et al., 2005). All the tubes 
incubated in dark at 28ºC for overnight. Next day, 100 µl volumes from these 
tubes were spread over plain YEM agar plates for Rhizobium and NA plates 
for Bt and incubated at 28ºC for overnight. A total of 148 colonies were 
selected, replicated on to complete media and complete media supplied with 
pesticides by replica plate technique (Chin et al., 2005; El-Deeb, 2009 and 
Ajaz et al., 2009).  
Plasmid isolation and agarose gel electrophoresis: 

Plasmid DNA was isolated from bacterial treated with acridine orange 
according to Kado and Liu (1981). All samples were running by agarose gel 
electrophoresis according to the standard procedure of Sambrook et al. 
(1989). Agarose gel electrophoresis through horizontal slab gel of 0.8% 
agarose submersed in TBE (Tris-Hcl, Boric acid, EDTA) running buffer at 70 
V for 30 min. were berformed. DNA bands were stained with ethidium 
bromide and visualized on a UV transilluminator. 
Conjugation gene transfer: 

Overnight cultures of donor and recipient were mixed (0.5 : 0.5 ml) 
and spreading onto plates. Incubated at 28ºC for overnight, after overnight 
growth, the bacteria were suspended in buffer,diluted and plated on selective 
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media for determined donor, recipient and transconjugants (Dutt et al., 2003; 
Amin et al., 2008; El-Deeb, 2009 and Amina and Amin, 2010). 
 
Comparison between parents and transconjugants growth rate in liquid 
media supplemented with pesticides: 

All of donors and transconjugants inoculated in liquid media 
supplemented with pesticides. Cultures were incubated at 28ºC for 24h. 
Serial dilutions were prepared and spreading on plates. The plates were 
incubated, bacterial growth rate was estimated based on determination of 
viable cells counted per ml (Cfu/ml). 

 
RESULTS AND DISCUSSION 

 
Determination tolerance to pesticides: 

The ability of Rhizobium lguminosarum bv. vicieae and Bacillus 
thuringiensis for malathion and methomyl tolerance was investigated. Three 
mutants of Rhizobium were tolerant to malathion up to 7000 ppm, one mutant 
(RH11A) was tolerant up to 1000 ppm, but it was sensitive to the higher 
concentrations. The Bt isolates (Bt3, Bt7, Bt8) were tolerant also up to 7000 
ppm (Table 1). 
 
Table (1): Isolation of malathion tolerant mutants. 

                    Pesticide  
concentration  

(ppm) 
Mutants 

100 500 1000 2000 3000 4000 5000 6000 7000 10000 

RF12 + + + + + + + + + - 

RZ11 + + + + + + + + + - 

RH11 + + + + + + + + + - 

RH11A + + + - - - - - - - 

Bt3 + + + + + + + + + - 

Bt7 + + + + + + + + + - 

Bt8 + + + + + + + + + - 

MAM2A - - - - - - - - - - 

+ = resistances     - = sensitive 

 
For methomyl, the RF12, RZ11, Bt7 were resistant up to 10.000 ppm, 

but RH11A was resistant up to 2000 ppm (Table 2). The Pseudomonas 
aeruginosae strain (MAM2A) was sensitive to all concentrations of both 
pesticides used in this study. 
 
Table (2): Isolation of methomyl tolerant mutants. 

Pesticide 
concentration  

(ppm) 
 Mutants 

100 500 1000 2000 3000 4000 5000 6000 7000 10000 

RF12 + + + + + + + + + + 

RZ11 + + + + + + + + + + 

RH11A + + + + - - - - - - 

Bt7 + + + + + + + + + + 

MAM2A - - - - - - - - - - 
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Growth of these bacterial isolates in the presence of high concentration 
of pesticides suggested that these mutants may degrade these pesticides. 
Ability of bacterial isolates to utilize pesticides as a sole carbon source: 

Data in Tables (3 and 4) showed that mutants can grown in different 
media supplemented with pesticides. Data in Tables (5and 6) indicating that 
pesticides can be  used as a sole source of carbon for Rhizobium and Bt 
mutants.  
 
Table (3): Growth of Rhizobium mutants in different media 

supplemented with malathion or methomyl. 
                   Media 
Mutants 

YEM 
YEM without 

mannitol 
YEM without 

yeast 
YEM without mannitol 

and yeast 

RF12 mal
r 

RF12 lan
r 

RZ11 mal
r 

RZ11 lan
r 

RH11 mal
r
 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

 

Table (4): Growth of B.thuringiensis isolates in different media 
supplemented with malathion or methomyl. 

                           Media 
Mutants 

NA 
NA without 

yeast 
NA with 
peptone 

M9 M9 + yeast 

Bt3 mal
r
 

Bt7 mal
r 

Bt7 lan
r 

Bt8 mal
r
 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

 

Table (5): Growth of Rhizobium pesticide tolerant mutants in different 
liquid media at different times. 

Mutants 
Time                      
(days) and media 

RF12 malr RF12 lanr RZ11 malr RZ11lanr RH11malr 

One day 
YEM only 
YEM-mannitol+Pesticide 
YEM- yeast+pesticide 

 
1.64x10

12 

0.52x10
11

 
0.45x10

7
 

 
5.81x10

11
 

7.36x10
11

 
2.38x10

11
 

 
1.07x10

11
 

3.32x10
11

 
0.31x10

7
 

 
1.54x10

11
 

3.02x10
11

 
0.27x10

11
 

 
6.92x10

11
 

3.64x10
11

 
0.32x10

11
 

5 days 
YEM only 
YEM-mannitol+Pesticide 
YEM- yeast+pesticide 

 
1.28x10

16
 

4.92x10
15

 
0.36x10

6
 

 
4.47x10

15
 

7.25x10
15

 
1.51x10

15
 

 
1.25x10

15
 

1.04x10
16

 
2.2x10

5
 

 
1.7x10

15
 

9.84x10
15

 
0.84x10

15
 

 
1.25x10

15
 

2.16x10
15

 
1.5x10

8
 

10 days 
YEM only 
YEM-mannitol+Pesticide 
YEM- yeast+pesticide 

 
2.41x10

16
 

3.96x10
16

 
- 

 
4.42x10

16
 

4.74x10
16

 
1.92x10

16
 

 
7.97x10

16
 

9.78x10
16

 
- 

 
0.91x10

16
 

3.8x10
16

 
1.1x10

15
 

 
1.92x10

15
 

3.16x10
15

 
2.8x10

6
 

15 days 
YEM only 
YEM-mannitol+Pesticide 
YEM- yeast+pesticide 

 
1.52x10

15
 

0.72x10
15

 
- 

 
2.21x10

15
 

3.98x10
15

 
1.65x10

15
 

 
5.91x10

15
 

6.49x10
15

 
- 

 
0.85x10

15
 

2.9x10
15

 
1.5x10

15
 

 
1.23x10

15
 

1.2x10
15

 
- 

20 days 
YEM only 
YEM-mannitol+Pesticide 
YEM- yeast+pesticide 

 
0.57x10

15
 

0.54x10
15

 
- 

 
2.16x10

15
 

3.21x10
15

 
1.20x10

15
 

 
2.07x10

15
 

5.81x10
15

 
- 

 
0.78x10

15
 

2.51x10
15

 
0.76x10

15
 

 
0.52x10

15
 

0.43x10
15

 
- 

25 days 
YEM only 
YEM-mannitol+Pesticide 
YEM- yeast+pesticide 

 
0.40x10

15
 

0.36x10
15

 
- 

 
0.79x10

15
 

2.19x10
15

 
0.37x10

15
 

 
0.99x10

15
 

3.48x10
15

 
- 

 
0.29x10

15
 

2.11x10
15

 
0.21x10

15
 

 
0.18x10

15
 

0.31x10
15

 
- 

30 days 
YEM only 
YEM-mannitol+Pesticide 
YEM- yeast+pesticide 

 
2.04x10

11
 

0.38x10
11

 
- 

 
0.30x10

11
 

0.78x10
15

 
0.2x10

10
 

 
0.53x10

11
 

0.86x10
15

 
- 

 
0.72x10

11
 

4.0x10
13

 
0.17x10

13
 

 
3.6x10

10
 

9.3x10
10

 
- 
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Table (6): Growth of B.thuringiensis - pesticide tolerant mutants in 
different liquid media at different times. 

Mutants 
Time                                                                   
(days) and media 

Bt3 malr Bt7 malr Bt7 lanr Bt8 malr 

One day 
M9 + Yeast 
M9 + Pesticide 
M9 + Yeast + Pesticide 

 
5.99x10

11
 

4.36x10
11

 
3.42x10

11
 

 
3.93x10

11
 

5.96x10
11

 
2.39x10

11
 

 
5.82x10

11
 

5.68x10
11

 
6.12x10

11
 

 
6.40x10

11
 

4.32x10
11

 
7.68x10

11
 

5 days 
M9 + Yeast 
M9 + Pesticide 
M9 + Yeast + Pesticide 

 
1.71x10

16
 

5.31x10
15

 
1.96x10

16
 

 
1.99x10

16
 

1.91x10
16

 
2.56x10

16
 

 
1.51x10

16
 

1.2x10
16

 
8.62x10

16
 

 
1.95x10

16
 

1.68x10
16

 
2.79x10

16
 

10 days 
M9 + Yeast 
M9 + Pesticide 
M9 + Yeast + Pesticide 

 
1.35x10

16
 

6.47x10
15

 
9.84x10

16
 

 
1.6x10

16
 

3.65x10
16

 
6.97x10

16
 

 
9.82x10

16
 

6.58x10
16

 
9.83x10

16
 

 
6.53x10

16
 

7.2x10
16

 
9.41x10

16
 

15 days 
M9 + Yeast 
M9 + Pesticide 
M9 + Yeast + Pesticide 

 
1.24x10

16
 

1.72x10
15

 
7.36x10

16
 

 
4.89x10

15
 

4.32x10
15

 
6.51x10

15
 

 
1.46x10

16
 

2.73x10
16

 
3.18x10

16
 

 
6.53x10

16
 

6.76x10
16

 
9.19x10

16
 

20 days 
M9 + Yeast 
M9 + Pesticide 
M9 + Yeast + Pesticide 

 
9.39x10

15
 

0.58x10
15

 
3.32x10

16
 

 
1.88x10

15
 

1.11x10
15

 
3.6x10

15
 

 
1.23x10

15
 

1.69x10
15

 
2.15x10

15
 

 
5.98x10

15
 

5.09x10
15

 
8.51x10

15
 

25 days 
M9 + Yeast 
M9 + Pesticide 
M9 + Yeast + Pesticide 

 
1.54x10

15
 

0.21x10
15

 
2.11x10

15
 

 
1.23x10

15
 

0.56x10
15

 
2.68x10

15
 

 
0.33x10

15
 

0.04x10
15

 
1.03x10

15
 

 
0.22x10

15
 

0.19x10
15

 
4.6x10

15
 

30 days 
M9 + Yeast 
M9 + Pesticide 
M9 + Yeast + Pesticide 

 
0.17x10

15
 

0.47x10
11

 
1.63x10

15
 

 
0.26x10

15
 

0.09x10
15

 
1.3x10

15
 

 
9.0x10

13
 

2.0x10
13

 
1.4x10

13
 

 
0.12x10

15
 

0.09x10
15

 
2.06x10

15
 

 

 
As shown from the results, the highest growth was observed at 10 days 

in YEM without mannitol and supplemented with pesticides media. The 
Cfu/ml was 3.96 x 10

16
, 4.74 x 10

16
, 9.78 x 10

16
, 3.8 x 10

16
, 3.16 x 10

15
 for 

RF12 mal
r
, RF12 lan

r
, RZ11 mal

r
, RZ11 lan

r
 and RH11 mal

r
, respectively for 

Rhizobium isolates. Data appered that longer incubation time didn’t increase 
bacterial growth. 

For Bt bacteria , growth was increased in the presence of yeast extract 
and pesticides if compared to growth in media containing only yeast extract 
or pesticides. The highest Cfu/ml was observed after 10 days, whereas 
reached 9.84 x 10

16
, 6.97 x 10

16
, 9.83 x 10

16
 and 9.41 x 10

16
 for Bt3 mal

r
, Bt7 

mal
r
, Bt7 lan

r
 and Bt8 mal

r
 respectively. As in Rhizobium, longer incubation 

time didn’t increase bacterial growth. The disappearance of pesticide was 
due to complete utilization by the tested organisms. The results showed that 
the presence of yeast extract in growth media supplemented with pesticides 
enhanced bacterial growth. Also, the highest number of bacterial colonies 
was detected after 10 days. Similar results have been reported, since,  Zeinat 
et al. (2008) found that bacterial growth rate of Bt was increased after 12 
days ,however the presence of yeast extract in culture media supplemented 
with malathion increased the bacterial growth. Kannan and Vanitha (2005) 
found that malathion degradation via Serratia marcescens was high in 
nutrient broth than in mineral salts medium. 
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These results are in agreement with those of Digrak and Ozel (2002) 
and Abou-Shosha et al. (2005). 

Increase in number of colonies in the presence of pesticides may due 
to one or more product(s) upon the degradation of pesticide(s)formed which  
causd high growth rate of bacterial cells as it has been suggested by (Abou-
Shosha et al., 2005). 

Zeinat et al. (2008) noticed that, the growth of Bt in M9 poor media was 
due to the biodegradation of these pesticides by the enzyme machinery that 
already exists inside the cell. These enzymes are largely hydrolytic to such 
compounds and play major role in utilization of these materials as nutrient 
sources. 

Malathion was used as a sole carbon source by Microcossus sp. (Guha 
et al., 1997) and Pseudomonas sp., Pseudomonas Putida, Micrococcus lylae 
(Goda et al., 2010). 

Methomyle was also used as the sole carbon or nitrogen source by 
Paracoccus sp. (Xu, 2009) and by Stenotrophomonas maltophilia M1 
(Mervat, 2009). 

Consistent with these results, different bacteria have shown to grow on 
other pesticides as the sole carbon source: carbaryl (Chapalamadugu and 
Chaudhry, 1991), atrazin (Struthers et al., 1998), parathion (Shimazu et al., 
2001; Zhongli et al., 2001 and Liu et al., 2005), dursban and stomp (Abou-
Shosha et al., 2005), endosulfan (Verma et al., 2006) chloropyrifos (Li and Li 
2007) and diazinon, ethion (Sabdono and Radjasa, 2008). 
Genetic localization of malathion and methomyl degradation genes: 

These experiments were carried out to detect the degradation 
gene(s) of Rhizobium leguminosarum and Bacillus thuringiensis whether are 
plasmid or chromosomal mediated. The isolates were subjected to plasmid 
curing via acridin orange, ethidium brmide and SDS. All selected colonies 
were growth on complete media (CM) and complete media supplemented 
with pesticides (Table 7). 
 
Table (7): Ability of bacterial mutants to grown on media 

supplemented with pesticide after plasmid curing by 
different agents. 
Curing agents and  

number of tested  
colonies 

Mutants 

Acridin orange Ethidium bromide SDS 

CM 
CM + 

Pesticide 
CM 

CM + 
Pesticide 

CM 
CM + 

Pesticide 

Rhizobium 
RF12 mal

r 

RF12 lan
r 

RZ11 mal
r 

RZ11 lan
r 

RH11 mal
r 

Bt 
Bt3 mal

r
 

Bt7 mal
r
 

Bt7 Lan
r
 

Bt8 mal
r
 

 
148 
148 
148 
148 
148 

 
148 
148 
148 
148 

 
148 
148 
148 
148 
148 

 
148 
148 
148 
148 

 
148 
148 
148 
148 
148 

 
148 
148 
148 
148 

 
148 
148 
148 
148 
148 

 
148 
148 
148 
148 

 
148 
148 
148 
148 
148 

 
148 
148 
148 
148 

 
148 
148 
148 
148 
148 

 
148 
148 
148 
148 
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Curing experiment was repeated again via acridine orange to 

comparison between isolates before and after curing. The Cfu/ml of all cured 
isolate was nearly 50% from non cured isolates (Table 8). 
 
Table (8): Comparison between counts of mutants before and after 

curing by acridine orange. 

Mutants 
Before curing After curing 

CM CM +Pesticide CM CM+ Pesticide 

RF12 mal
r 

RF12 lan
r 

RZ11 mal
r 

RZ11 lan
r 

RH11 mal
r 

Bt3 mal
r
 

Bt7 mal
r
 

Bt7 lan
r
 

Bt8 mal
r
 

6.94x10
12

 
8.73x10

12
 

8.96x10
12

 
9.78x10

12
 

7.81x10
12

 
9.65x10

12
 

9.84x10
12

 
8.89x10

12
 

6.89x10
12

 

6.27x10
12

 
8.67x10

12
 

8.31x10
12

 
9.52x10

12
 

7.82x10
12

 
9.64x10

12
 

9.76x10
12

 
8.75x10

12
 

6.72x10
12

 

6.19x10
6
 

6.23x10
6
 

7.96x10
6
 

8.87x10
6
 

7.63x10
5
 

5.26x10
5
 

9.36x10
5
 

2.36x10
5
 

2.52x10
5
 

6.17x10
6
 

6.18x10
6
 

7.91x10
6
 

8.82x10
6
 

7.67x10
6
 

5.17x10
6
 

9.27x10
6
 

2.23x10
6
 

1.14x10
6
 

 
All samples (cured and non-cured) were subjected to plasmid 

screening, as shown in Figure (1) . The results obtained from agarose gel 
electrophoresis for Rhizobium mutants appeared that, lane 1, 3, 5, 7, 9: non 
cured mutants (RF12 mal

r
, RF12 lan

r
, RZ11 mal

r
, RZ11 lan

r
 and RH11 mal

r
 

respectively), from these, it was observed that presence of plasmid bands. 
Lane 2, 4, 6, 8, 10 cured isolates at the same previous order, observed the 
absence of plasmid bands. This indicated that acridine orange was able to 
cure plasmid from all isolates. 

 

 
Figure (1): Isolated plasmid from Rhizobium mutants. Lane 1, 3, 5, 7 

and 9 represent the presence of plasmid in non cured 
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isolates. Lane 2, 4, 6, 8, 10 represent plasmid absence in 
cured isolates. 

Figure (2) shows agarose gel electrophoresis of Bt, which appeared  
Similar results. 

 
Figure (2):Isolated plasmid from Bt mutants. Lane 12, 14, 16 and 18 

represent plasmid absence in cured mutants. 
 

It is clear that plasmid could not be extracted from the acridine 
orange treated bacterial isolates, while the plasmids are visible in the uncured 
isolates. Guha et al. (1997) and Ajaz et al. (2009) have also reported the 
absence of plasmid in acridine orange treated strains of Micrococcus sp. and 
Pseudomonas putida MAS-1, respectively.  

This study suggested that the degradation gene(s) of malation and 
methomyl are chromosomal harboring not on the plasmids in these isolates 
might not carry any degradation activity genes of malathion and methomyl. 
So the cured isolates could grow in the presence of pesticides at the same 
efficiency in the absence of it. Corresponding to Jamal et al. (2005) the 
plasmid in Pasteurella multocida was not carrying any virulence gene. 

These results agreed with(Abo-Amer, 2007),who found that the 
degradation gene of malthion in Pseudomonas aeruginosa was chromosomal 
located. Ajaz et al. (2009) found that, another organophosphorous pesticide 
Chloryrifos, degradation gene in Pseudomonas putida MAS-1 was 
accomplished by the combined action of plasmid and chromosomal genes. 
As well as chromosome mediated degradation of polychlorinated biphenyls 
by Pseudomonas pseudoalcaligenes (Furukawa and Miyazaki, 1986). 
In contrast, Guha et al. (1997) suggested that the probability of plasmid 
involvement in malathion degreadation by Micrococcus sp. For methomyl, it 
was referred previously that, degradation of methomyl by R. leguminosarum 
and Bt isolates due to chromosomal not plasmid genes. Mervat (2009) found 
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that, the degrading gene(s) of methomyl in Stenotrophomonas maltophilla 
were plasmid harboring. 

Some studies, on the other hand, were establiched that bacterial 
degradation of some pollutants (aromatic compounds) were attributed to 
clusters of genes located in mobile genetic elements (Transposons) (Diaz, 
2004) which facilitate their mobilization from one site to anther on the 
chromosome, to plasmid or from plasmid to chromosome. 

As well as, Liu et al. (2005) found that Hin-dIII fragment revealed that 
the methyl parathion degrading gene (mph gene) was physically located in a 
typical transposon. 
Transfer of pesticides degrading gene(s) by conjugation: 

Conjugation studies were carried out in attempt to transfer pesticides 
degrading genes. Conjugation was used, between mutants from the same 
species (between Rhizobium isolates), as intraspecific conjugation (Abou-
Shosha et al., 2005) or interspecies conjugation (Amina and Amin, 2010) or 
between different genera (between Rhizobium and Bt), as intergeneric 
conjugation (Dutt et al., 2003). 

Data showed that, the number of transconjugants in interspecies 
conjugation was higher than in intergeneric. Transconjugants in Rhizobium 
were ranged from 2.0 x 10

3
 to 1.73 x 10

7
, 1.37 x 10

3
 to 2.11 x 10

7
 in Bt (Table 

9).The highest frequency of conjugation was 10
-6

, these results agreed with 
Liu et al. (2005). This indicated that horizontal gene transfer enables the 
microorganisms to show a rapid adaptation to pollutant environments (Diaz, 
2004). 
 
Table (9): Ability of pesticides degrading gene(s)to transfer by 

conjugation mechanism. 

Parental mutants Cfu/ml after 24 h. Conjugation 

Frequency Donor Recipient Donor Recipient Transconjugants 

RF12 mal
r 

RF12 lan
r 

RZ11 mal
r 

RZ11 lan
r 

RH11 mal
r 

RF12 mal
r 

RF12 lan
r 

RZ11 mal
r 

RZ11 lan
r 

RH11 mal
r 

Bt3 mal
r
 

Bt7 mal
r
 

Bt7 lan
r
 

Bt8 mal
r
 

RH11A 

RH11A 

RH11A 

RH11A 

RH11A 

MAM2A 

MAM2A 

MAM2A 

MAM2A 

MAM2A 

MAM2A 

MAM2A 

MAM2A 

MAM2A 

9.6x10
7
 

7.63x10
7
 

1.69x10
5
 

8.52x10
7
 

9.84x10
7
 

5.6x10
3
 

6.84x10
7
 

9.85x10
7
 

8.69x10
7
 

8.5x10
5
 

2.23x10
7
 

7.2x10
7
 

8.62x10
7
 

8.8x10
7
 

3.21x10
7
 

7.68x10
7
 

3.50x10
5
 

1.37x10
5
 

3.15x10
5
 

3.96x10
3
 

7.66x10
5
 

3.98x10
7
 

5.91x10
7
 

1.21x10
7
 

9.76x10
7
 

6.75x10
7
 

5.61x10
7
 

1.96x10
7
 

1.54x10
7
 

2.0x10
3
 

2.1x10
5
 

9.0x10
5
 

1.73x10
7
 

2.15x10
3
 

1.51x10
7
 

1.29x10
3
 

2.15x10
5
 

2.3x10
3
 

2.11x10
7
 

3.6x10
5
 

1.37x10
3
 

1.23x10
5
 

6.6x10
-6
 

8.6x10
-10

 

9.05x10
-8
 

3.9x10
-8
 

7.4x10
-6
 

9.5x10
-10

 

6.7x10
-6
 

5.7x10
-10

 

9.5x10
-8
 

1.02x10
-9
 

9.3x10
-6
 

1.6x10
-7
 

6.08x10
-10

 

5.6x10
-8
 

Cfu/ml of RH11A at zero time = 2.32x10
12

  
Cfu/ml of MAM2A at zero time = 2.25x10

12
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Comparison between parental strain and their transconjugants for the 
degradation of pesticides: 

Transconjugants were selected randomly to determine their response 
to use pesticides as nutrients compared with their parental strain. The 
obtained results in Table (10) revealed that all transconjugants were tolerant 
to pesticides. Six transconjugants (RH11A1, RH11A3, RH11A5, MAM2A2, 
MAM2A6 and MAM2A7) were higher than their parents to utilize pesticides 
during growth. Therefore, these transconjugants were able to degrade the 
used pesticide. These recombinants may be received one or more of 
degradative gene(s) from the donor parent. This gene(s) were responsible to 
degrade the pesticides to its precursors or primary substrates. These 
substrates can be utilized by new transconjugants, enhanced their growth 
and given large number of bacterial cells. 

Consitent with these results, Liu et al. (2005) found that 
transconjugants were capable of utilizing methyl parathion and p-nitrophenol 
as a sole source of carbon and nitrogen. Abo-Shosha et al. (2005 and 2007) 
found that transconjugants and transformants were able to degraded 
herbicide stomp and insecticide malathion as their donor parent. 
 
Table (10): Comparison between transconjugants and their parents 

grown in liquid media supplemented with pesticides. 
Donor Transconjugants 

mutants Cfu/ml Strain Cfu/ml 

RF12 mal
r
 

RF12 lan
r
 

RZ11 mal
r
 

RZ11 lan
r
 

RH11 mal
r
 

 
 
 
 
 
Bt3 mal

r
 

Bt7 mal
r
 

Bt7 lan
r
 

Bt8 mal
r
 

6.91x10
11

 
9.96x10

11
 

8.21x10
9
 

1.08x10
11

 
1.6x10

10
 

 
 
 
 
 

8.69x10
11

 
7.64x10

11
 

1.20x10
12

 
1.32x10

12
 

RH11A1 
RH11A2 
RH11A3 
RH11A4 
RH11A5 
MAM2A1 
MAM2A2 
MAM2A3 
MAM2A4 
MAM2A5 
MAM2A6 
MAM2A7 
MAM2A8 
MAM2A9 

1.38x10
12

 
9.84x10

11
 

2.2x10
10

 
1.10x10

11
 

1.39x10
12

 
7.0x10

7
 

1.20x10
12

 
1.1x10

10
 

9.76x10
11

 
6.5x10

8
 

1.24x10
12

 
1.59x10

12
 

1.13x10
12

 
9.82x10

12
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 Rhizobium leguminosarum andتوصيف عزلات بكتيرية من بكتيريا 
Bacillus thuringiensis  لقددددد رتىا عسدددددي تك دددددير مبيددددد  ت  لمدددددالا يون

 و لمي ومايل
 أمينة أحم  ح ن

 جامعة  لزقازيق -كسية  لزر عة –ق م  لور  ة 
 

 .Rhizobium leguminosarum bvبكتيريااا ترترباام ترة بتاام رجييتاارفليا تكا جيااا  
Vicieae  فركااا راا   –ترناافا تربجاار   -يعاارع هي ااا لياارت ة ااررت ا هجاام ترتناهااا ةاال تريبااا  ترب اافرم

 يلاحظ أا هذت تريفع يةتجك تر ررة هجم تكسير ترةبيرت  ترتم يشيل ترتباط ا بارعةجيا  ترزرتهيم.
 Rhizobiumف  Bacillus thuringiensi ااام هاااذا ترررتسااام تااا  ت تباااار  اااررة

leguminosarum bv. Vicieae  هجام ة افةام ةبيارت  ترةاان يفا فترةي فةاياا   كةاا تا  هازا
 بعض ترطنرت  ترة افةم ةي ةا . 
  فهاام ppm 7000كاياا  ة افةاام رجةااان يفا حتاام  Rhizobiumتاا  هاازا  االات طناارت  ةااا 

RF12malr,RZ11malr,RH11malr  أيضاااااا تااااا  هااااازا  ااااالات طنااااارت  ةاااااا  Bt  فهااااام
Bt3malr,Bt7malr,Btmalr  700كايا  ة افةام حتام فppm  ترطنارت  ترة افةام رجةي فةاياا .

 .ppm 10000فترتم كاي  ة افةم حتم   RFlanr, RZ11lanr, Bt7lanrةا ترليسيا هم 
كااا هاااذا ترطنااارت  كايااا   ااااررة هجاام تسااات رت  ترةاااان يفا فترةي فةاياااا كة ااارر فحيااار 
رجكربفا  ف ر رفحظ أا فلفر ةست جص تر ةيرة يزير ةا ةعارا تريةاف تربكتيار   ام تربيلام ترةفلافر 

 Bt ام  Rhizobium   9.84X1016 ام  9.78X1016إرام  Cfu/mlب ا ترةبيرت  حتام ف اا 
ضاايا   كةاا رافحظ أا ترطااا رت  تربكتيريام راا  تن ار  انم تريةااف  ام بيلاام أيااا  ةاا ترتح 01بعار فذراك 

ةي فةاياا فذراك بعار ترةعاةجام بادكرياريا  ppm 10000ةاان يفا أف  7000ppmةحتفيام هجام 
 تربرت ارم.

أا لايا أف ليياا  ترتكساير ر اا تر اررة   Conjugationأفضح  ةيكاييكيم تري ا ترلييم 
لان  يناق ترياافع فركاا أيضاا بايا ألياااق ة تجنامةا تربكترياا   كةااا هجام تنيت ااا رايق   ااط بايا سا

تستطاه  تر لايا ترةفرنم أا ت اف  فتيةاف هجام تربيلام ترةحتفيام هجام ترةبيارت    ف كااا ترابعض ةي اا 
 أك ر تستلابم رجةبير ةا تلآباء.

ا تف ااج  تريتااالم ترةتح ااا هجي ااا ةااا هااذا ترررتساام أا لاايا أف لييااا  تكسااير ترةااان يف
 Rhizobium leguminosarum bv. Vicieae, Bacillusفترةي فةاياااا  ااام 
thuringiensis .هم لييا  كرفةفسفةيم فريس  بلازةيريم 

 
 قام بتحكيم  لبحث

 

 

 جامعة  لمنصورة –كسية  لزر عة  خسيفه عب   لمقصو  ز ي أ.  / 
  لزقازيق جامعة –كسية  لزر عة  مم وح كامل عسيأ.  / 


