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Abstract          The Rhizobia are nitrogen fixing soil bacteria with a great 
importance in sustainable agriculture, offering the possibility to replace the 
mineral fertilizers. The objective of our research was to characterize 4 
genotypes of Bradyrhizobium lupinii (designated LP53, LP73, LP78 and 
LP83), from Lupinus albus L. plants cultivated on cambic chernozem in 
2007. We tested the in vitro resistance at antibiotics synthesized by 
edaphic actinomycetes. The strain with the most significant competitive 
capacity was LP83 
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The rhizosphere is a highly dynamic system 
with a vast number of fungi, bacteria and 
actinomycetes interacting simultaneously. 
Nutritionists’ attention and the consumers’ too, 
regarding the use of a balanced diet, rich in essential 
nutrients, emphasizes the importance of the species of 
Leguminosae family. These plants provide a great 
amount of nutritive vegetal proteins, and also have a 
significant agricultural and ecological importance. In 
Europe, sweet lupin is used in alimentation, as a 
substitute for soybeans in production or vegetal milk, 
milk powder and tofu. Narrow-leafed lupin seeds are 
comparatively high in protein (about 40% by weight) 
and fiber (30%) but they are lower in oil than 
soybean[3]. In agriculture, lupins are used as green 
manure and in rotation with wheat because of the 
bacterial symbionts which are capable of fixing 
nitrogen from the atmosphere and converting it to a 
usable form. On the other hand, the use of ecological 
and sustainable agricultural technologies, with low 
inputs is a contemporaneous subject at an international 
scale [4,5] 

For guaranteeing the symbiosis with 
performing strains, it is necessary to isolate and 
characterize the rhizobacteria strains regarding the 
survival capacity in the edaphic microflora, tolerance 
of prescribed pesticides to the Legumes crops, high 
efficiency on nitrogen fixation, high competitiveness in 
nodule formation in the presence of other strains, 
tolerance to high temperature and low soil moisture 
[1]. In any cultural systems for Lupinus sp. such as 
principal  culture, intercropping, crop rotation, allied 
crops through utilization of performant symbiotic 
strains the improvement of total nitrogen content in soil 
is assured and the sequestration of carbon dioxide from 
atmosphere is increased, together with its incorporation 

into soil organic matter, which may be a useful way of 
reducing the greenhouse effect. [2] 

 
Materials and Methods 
 

The objective of our research was to 
characterize 4 genotypes of Bradyrhizobium lupinii, 
designated LP53, LP73, LP78 and LP83, form Lupinus 
albus L. plants cultivated on cambic chernozem.  

For the determination of the stains’ survival 
capacity in soil we use the in vitro determination of 
antibiotic sensitivity test for lyncomycin, neomycin, 
gentamycin, kanamycin, eritromycin, chloramphenicol 
and tetracyclyn. The antibiograma test was used for 
ascertaining the sensitivity levels [7]. This method 
assumed obtaining the stationary cultures through „in 
turf” inoculations and distributing the antibiotic 
ingrained discs on the medium surface after a slight 
dry. Three repetitions were used for each strain. The 
results were read after 48 hours of incubation at 27 0 C, 
measuring the diameter of inhibition area in around of 
the antibiotic disc.  

Because the application of the bacterial 
suspension is directly on the seed, the rizobia are 
exposed to the action of pre-emergent herbicides. One 
of the characteristics of the rizobia we studied was in 
vitro tolerance to herbicides using YMA medium [6] 
and discs imbued with acetochlor and trifluralin. We 
tested different concentrations of herbicides in our 
study, using normal, half, double and quadruple 
concentration used in field. The sensitivity was 
determined by measuring the zone of bacterial growth 
inhibition.  
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Results and Discussion 
 
a. Results regarding the determination of the stains’ 
survival capacity in soil. Regarding the comparison of 
the different bacterial strains, it can be observed that 
the tested Bradyhizobium genotypes do not show 
significant differences in resistance to antibiotics. The 
antibiotics with the most inhibitory effect are 
chloramphenicol (C) and erythromycin (E). The 

bacterial strains we tested are very little sensitive to the 
effect of the antibioticslyncomycin (MY), gentamycin 
(CN) and neomycin (N). The most resistant strains of 
Bradyrhizobium lupinii seemed to be: LP83 and LP73 
to gentamicin,, LP53 to chloramphenicol, LP83 to 
erythromycin, neomycin, lincomycin and kanamycin, 
LP73 to tetracycline. As a result, the strain with the 
most significant competitive capacity was LP83.

 
 
 
 
 
 
 
 

 
 
 
 

 
b. Results regarding the strains’ resistance to 
herbicides 

We compared every mean of the 
concentrations with the mean of the values from the 
normal concentration (1x) of the herbicide of the four 
strains of Bradyrhizobium lupinii. This mean has the 
value 1.63. In order to compare the different bacterial 
strains, we used as control the mean of the variants, 
with the value of 2.19. 

Regarding the different bacterial strains, it can 
be observed that the genotypes don’t show any 
significant difference at the appliance of the acetochlor. 
Analyzing the influence of the different concentrations 
of acetochlor, the results for the half and the double of 
the normal concentration are not significantly different 
from those of the normal concentration and those for 
the quadruple concentration are distinct significantly 

sensitive to the acetochlor. For the analysis of the 
effect of trifluralin concentrations, we compared each 
concentration with the mean of all the variants from the 
normal concentration of herbicide, the control’s value 
being 1.13. 

 For the comparison of the different bacterial 
strains, as control we used the mean of the variants, 
with the value 1.41. It can be observed, that the most 
resistant to the effect of trifluralin is the strain LP78. 

Regarding the comparison of the different 
concentrations of trifluralin, the strains are 
significantly 
more resistant to the half of the normal concentration, 
there isn’t any significant difference between the 
doubled concentration and the normal one, and the 
strains we tested are very significantly more sensible to 
the four times higher concentration.  

Antibiotics  Rhizobium 
 CN C E TE N MY K 

Strains 
mean 
(mm) 

Relative  
diameter  
(100%) 

Difference 
(mm) 

Significances 

LP53 8.5 24.5 25 13.5 9.5 4.5 18 14.78 96.47 -0.54 - 

LP73 7.5 34 24.5 13 10.5 1.5 19.5 15.78 103.00 0.46 - 

LP78 10.5 30.5 25 14 12 2.5 19.5 16.28 106.27 0.96 - 

LP83 7 31,5 24 13.5 9 0 16.2 14.46 94.39 -0.86 - 

Antib mean (mm) 8.37 30.12 24.6 13.5 10.25 2.12 18.30 

  Relative diameter 
(%) 

54.63 196.60 160.7
0 

88.12 66.91 13.84 119.45 

 Difference  -6.95 14.8 9.3 -1.82 -5.07 -13.2 2.98 

Signification 000 *** *** - 00 000 - 

DL5%= 3.22, DL1%= 4.35, DL0.1%= 5.79 

DL5%=1.95, DL1%= 2.63, DL0.1%= 3.50 

Tab 1. The influence of different types of antibiotics on Bradyhizobium lupinii strains, diameter of growth zone 
inhibition (mm) 
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In conclusion, the normal, double, and half of 
the acetochlor and trifluralin dozes do not inhibit 
considerably the development of the Bradyrhizobium 
strains we tested. An enhanced inhibition appears when 
a higher doze of herbicide is applied, for example a 
four times more concentrated doze than the normal 

one. However, the diameter of the in vitro inhibition 
zone is a few millimeter large, due to the capacity of 
the bacteria to metabolize these substances, and the 
volatilization of the active components of these 
preemergernt herbicides. 

  
 

 
 
 

 
 
 

Tab 3. The influence of different concentrations of trifluralin on Bradyhizobium lupinii strains 
 

 
 
 

 
 
 
 
 

Concentrations of acetochlor  Rhizobium 

0,5 x 1 x 2 x 4 x 

Strains 
mean 
(mm) 

Relative 
diameter 
 (100%) 

Dif. 
(mm) 

Signif  

LP53 0.5 2 3.5 7 3.25 148.40 1.06 - 
LP73 0.5 0.5 2 4.5 1.88 85.84 -0.31 - 
LP78 0 1.5 1 3 1.37 62.56 -0.82 - 
LP83 0 2.5 2.5 4 2.25 102.74 0.06 - 

Mean of 
conc(mm) 

0.25 1.63 2.25 4.63 

Relative diameter 
(%) 

15.34 100 138.04 284.05 

Difference  -1.38 - 0.62 3 

 
Signification 

- Control - ** 

Concentrations of trifluralin  Rhizobium 

0.5 x 1 x 2 x 4 x 

Strains 
mean 
(mm) 

Relative  
diameter 
 (100%) 

Dif. 
(mm) 

Signif. 

LP53 0.5 2 1.5 2.5 1.63 115.60 0.22 - 
LP73 0 2 2 4 2 141.84 0.59 - 
LP78 0 0,5 0.5 1.5 0.62 43.97 -0.79 0 
LP83 0.5 0 2 3 1.38 97.87 -0.03 - 

Conc mean (mm) 0.25 1,13 1.5 2.75 

Relative diametre 
(%) 

22.12 100 132.74 243.36 

Difference  -0.88 - 0.37 1.62 
Signif. 0 Control  - *** 

Tab 2. The influence of acetochlor concentrations on Bradyhizobium lupinii strains 
 

DL5%=1.60, DL1%= 2.21, DL0.1%= 3.05 

DL5%=0.68, DL1%= 0.94, DL0.1%= 1.30 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Conclusions 
 

o Regarding the competitive capacity, the 
Rhizobia genotipes are negatively influenced by 
the presence of the edaphic actinomycetes 
Streptpmyces venezuelae and Sreptomyces 
erytheus  

o The results indicate proper tolerance of the 
bacterial strains at the acetochlor and trifluralin 
herbicides, a negative effect appearing only at a 
high concentration (4 times the normal doze). 
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