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Abstract      The study was conducted on two types of soil: chernozem and 
typical gleysol. The results show the positive effect of glyphosate addition on 
microflora, representing an alternative C, N and P source. The rate of daily 
respiration has the highest value in the 4th day after the addition of glyphosate, 
after then, it decreases progressively. The lowest rate of bio-degradation was 
observed in the case of chernozem due to the high humus content, which 
protects herbicide molecules against the microbial attack. 
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 Glyphosate is a total herbicide with post 
emergent application, very frequently used in 
agriculture [2]. That is why we consider important the 
study of the impact of active ingredients on the 
structure and activity of edaphic microflora. To 
glyphosate applied treatments, a part of active agent 
comes in contact with soil surface, adsorbing to soil 
components, while another part remains in soil 
solution. The adsorption to soil compounds represents 
a feat importance conditioning the herbicide presence 
in soil solution and so, its availability to degradation 
and dispersion in the environment [1].  The previous 
studies demonstrate that the humidity of soil has an 
influence over the accessibility of glyphosate 
molecules for the microbial attack. The glyphosate can 
be used as alternative C, N and P source [1,3] even if 
the C-P bound is very resistant to microbial 
degradation and the implied microorganisms must have 
specific adaptive enzymes [4]. The frequent usage of 
glyphosate sustains nutritionally the microbial 
community with the capacity of mineralization of 
gliphosate, being seriously affected by the other 
functional groups. [5,7] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Material and Methods 
 

We studied two types of soil: chernozem and 
typical gleysoil (see the physical and chemical 
properties in Table 1.). The soil probes were collected 
from the first 20 cm of ground and were kept in 
refrigerator until the beginning of the experiment. The 
glyphosate was added as commercial Roundup 
product, spaying the 2 ppm and 4 ppm concentrated 
solution over the soil probes. The soil probes were 
introduces in closed respirometers, assuring all the time 
the oxygen administration, using the Stefanic Gh. 
method [8]. For every variant, we worked in two 
repetitions. The monitoring of released CO2 was 
realized for 10 days. The modification of microbial 
community was realized using cultural method [6] of 
soil dilutions on specific culture media. As dispersing 
medium for dilutions we used sodium pyrophosphate 
0.1%. We used Topping culture medium for eubacteria 
[6], Gause medium [9] for actinomycetes and Martin 
medium for the isolation of micromycetes [6].  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Soil BLACK CHERNOZEM  GLEYOSOL 

Depth 0-25 cm, horizon Ap 0-25 cm, horizon Ap  
 

Dust<0,02 mm 29,2 26,0 
Clay <0,01 mm 41,1 37,1 
Sand 0,2-0,02 mm 29,2 36,7 
Sand 0,2-2mm 0,5 0,2 
pH in H2O 6,45 8,05 
Humic mater (%) 4,09 3,35 
CaCO3 - 0,16 
N total (%) 0,136 0,112 
P ppm 28,8 30,5 
K ppm 138 249 

Table 1. Physical-chemical characteristics of analyzed soils 
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The quantitative determination of cultivable 
microorganisms was realized in the 4th and 10th day of 
the application of the herbicide. The determination of 
the isolated microbial species was realized using the 
establishment of the frequency of apparition on Petri 
dishes. 

The species with high frequency were isolated 
in pure culture, used for the examination of 
morphological characters of the colonies, for 
microscopic examination of cellular morphology, of 
type of grouping and tinctorial properties. 
 
Result and Discussions 

 
a. The biological degradation of glyphosate 
The degradation capacity is influenced by the 

microbiological soil particles and leads to the 
glyphosate primary methabolit formation, 
aminomethyl-phosphonic acide (AMPA), which is a 
low toxicity compound.  Has been determinate the CO2 
free quantity as sequel of glyphosate bio-degradation, 
in soil on alternate days, during 20 days. The 
experimental results regarding the free CO2 quantity 
dismissed after 4 days as follow of microorganisms 
actions on the glyphosate herbicide in the two analysed 
types of soils are given in table 2. 
The CO2 quantity release as sequel of glyphosate bio-
degradation under the microorganisms action is higher 
in all the four analysed soil comparatively with blind 
sample (pure soil), which demonstrates the microbial 
bio-degradation capacity of the herbicide.    
 
 
 
 

 
 

The experimental results show microbial bio-
degradation of glyphosate after 96 hours (4 days) since 
the treatment application, when the released CO2 
quantity is maximum.    

In the first 2 days it was detected a low 
growth of CO2 quantity released comparing with the 
blind variant, because of the metabolic adaptability, of 

the soil micro-organisms, the purpose being glyphosate 
substratum degradation, added.  

The quantity of released CO2 grows until day 
six, than it reaches a constant level regarding the 
glyphosate degradation, and the mineralization speed 
decrease.  

Regarding the herbicide quantity added, it 
discovers that the free glyphosate from soil is directly 
and rapidly degraded by microorganisms and not affect 
the microbiological activity, even at the high 
concentrations applied, double comparing with the 
quantity used in field.  

The soil proprieties influence the degradation 
capacity of the glyphosate in the presence of 
microorganisms. The increasing of the humus and clay 
content in the soil structure leads to glyphosate 
adsorbtion on the soil elements, decreasing the free 
glyphosate fraction and available for microorganisms.  

The biodegradation capacity of the glyphosate 
decreases in this order: Gleysol, and Black Chernozem. 
The Black Chernozem characterized through high 
humus and clay content (4,09% respectively clay 
39,1%) presents the lower biodegradation rate.   

b. The structure of microbial community in 
biodegaradtion of glyphosate 

As we can observe from figures 1 and 2, the 
structure and the size of the edaphic microfloral 
community varies according to the soil types. After 3 
days since the glyphosate was applied on the 
chernozem the highest number of  the microorganisms 
was estimated to be in the actyinomycetes’ case, about 
42.6 mill. UFC/g dry soil, while on the gleysols the 
raised number of the microorganisms was determinated  

 
 

 
 

 
in the eubacterias case, on Topping, about 90,89 mil/gr 
soil. 

Regarding the micromycetes, in the third 
day after the application of glyphosat, their number 
was reduces on chernozen, 569 thousand UFC/g dry 
soil, while on gleysoil, their number is higher, having a 

Sample HCl 0,1 N quantity used 
to titration of control 

sample  
(ml) 

 HCl 0,1 N quantity 
used to titration of  

sample for analysis (ml) 

CO2  
(mg/100 g sol) 

Chernozem  blind sample 38,6 37,55 11,55 

Chernozem + Gly 2 ppm 38,6 38,20 4,40 

Chernozem + Gly 4 ppm 38,6 38,30 3,30 

Gleysol blind sample 38,6 35,70 31,90 

Gleysol + Gly 2 ppm 38,6 37,10 16.50 

Gleysol + Gly 4 ppm 38,6 37,10 16.50 

Table 2. The quantity of free CO2 after 4 days as follow of microorganisms actions on the glyphosate 
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value of 9.5 mill/g soil. After 10 days from the 
treatment, there were changes in number and structure 
of edaphic microflora. In case of chernozem there was 
registeres the highest value for eubacteria, 53.9 mill/g 
dry soil, followed by the actinomycetes with a value of 
38.6 mill/g soil. On gleysol, all the categories of 
isolated microorganisms are lower in number than in 
previous determination.  
 
 

 
 
 

 
 

 
 
 

In the case of humus rich chernozem, with the 
predominant microflora of actinomycetes, the supply 
of glyphosate stimulates the growth of edaphic 
microorganisms’ number. Being great producers of 
antibiotics, the actinomycetes have an inhibitory effect 
on the growth of eubacteria and micromycetes, proved 
by the low number of these microorganisms (Fig. 1). 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig 1. The number of culturable edaphic microflora in the black chernozen soil 

Fig. 2 The number of  culturable edaphic microflora in the gleyosol 



 263 

After 10 days, the reducing of glyphosate 
content determines a reduction of the number of active 
actinomycetes, producing an amplification of the 
bacterial population. 

In the case of gleysol, with a neutral pH, the 
indigenous microflora is represented by the eubacteria, 
and the addition of glyphosate determines a growth of 
these microorganisms and of micromycetes in 
proportion. 
 
Conclusions  
 

- Even if the respiration capacity of the soil 
grows proportionally with the application of glyphosate 
treatments, showing his bio-degradation capacity under 
the action of microorganisms, CO2 fraction released is 
still reduced, because of the high adsorption capacity 
of glyphosate on the soil elements, which diminish the 
free glyphosate fraction and available for micro-
organisms. 

- The structure of glyphosate degrading 
microbial community depends on the structure of 
autochthon microflora, specific for the soil we studied. 

- The bio-degradation of glyphosate on 
chernozem is realized by the actinomycetes. 

- On neutral soils or on those whith a slightly 
basic pH, the bio-degradation of glyphosate is realized 
by eubacteria. 
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