
Volume 22(4), 74- 78, 2018 
JOURNAL of Horticulture, Forestry and Biotechnology 

www.journal-hfb.usab-tm.ro 

74 

Quantitative evaluation of bacterial groups involved in 
degradative processes and the nitrogen circuit in a soil 
cultivated with tomatoes 

 
Ciaglîc Ruxandra1, Costea Marinela1, Cătănescu Florentina1, Stoenoiu M.1, Popescu Sorina1, 
Ciulca Adriana1, Borozan Aurica1 

 

1
Banat's University of Agricultural Sciences and Veterinary Medicine “King Michael I of Romania” from 

Timișoara, Faculty of Horticulture and Forestry, Calea Aradului, 119, 300645, Romania 
 
Corresponding Author E-mail: borozan_a@yahoo.com; sorinapopescutm@gmail.com 
 

Abstract       The soil is a complex ecosystem, in which exist favorable 
interactions between the organisms that populate it, such as bacteria and 
actinomycetes, which have an important role in nutrient recycling and plant 
growth, plants being superior organisms that have a positive impact on 
microorganisms.  

Several groups of bacteria (fulfilling various soil functions, 
degradative processes, synthesis of some antibiotics, transformation of 
nitrogen) which were isolated in the autumn season from a garden soil 
cultivated with tomatoes, have been studied in this paper.  

Classical determinations were made according to standard 
methodology and focused on quantitative and qualitative microbial aspects. 
The results we obtained revealed the role of the plant on the abundance of 
bacteria in the analyzed soil. Mesophilic aerobic bacteria, actinomycetes, 
nitrogen-fixing bacteria, aerobic and anaerobic, included in the genus 
Azotobacter and Clostridium, but also nitrifying bacteria dominated in soil 
samples under the influence of tomato plants, compared to the control soil.   

Key words 
 
nitrogen-fixing bacteria, 
Azotobacter, Clostridium, 
actinomycetes, soil 
 

 
The soil is the habitat of a heterogeneous 

bacterial microflora, which fulfills various functions 

and contributes to a greater or lesser extent to 

increasing or maintaining soil fertility [3, 13]. 

Soil microbiota has an essential role in 

recycling nutrients in nature, plant growth and health 

[11, 20]. Bacteria dominate quantitatively compared to 

other microbial groups, being followed by 

actinomycetes and fungi.  The number of 

microorganisms decreases with the depth of the soil 

[12]. According to the same authors, tomatoes 

quantitatively influence the soil microbiota,especially 

in the case of a prolonged monoculture that sensitizes 

bacteria and leads to an increase in the number of fungi 

at the expense of other microorganisms.  Besides the 

plant, the microorganisms were influenced by the 

depth, but also by the interaction between these factors. 

Nitrogen is an essential chemical for the 

growth of microorganisms and plants. Nitrogen reaches 

the ground through natural and anthropic pathways. 

One of the natural ways is the biological fixation of 

nitrogen [18]. Bacteria involved in nitrogen fixation are 

symbiotic, aerobic and anaerobic,both groups possess a 

catalytic enzyme called nitrogenase. These bacteria are 

involved in the conversion of molecular nitrogen to 

ammonia, which is easily assimilated by plants. On the 

other hand, nitrifying bacteria in the soil can turn 

ammonium into nitrites (NO2
-
) and nitrates (NO3

-
) 

[23] which can be used by plants [1]. These sources of 

nitrogen are included in the protein of living creatures, 

which is transferred along the food chain and recycled 

after their death [24]. 

Aerobic nitrogen-fixing bacteria are included 

in several genres, of which Azotobacter is the most 

widespread.   Fixing bacteria living in anaerobic 

conditions are included in the genus Clostridium [14]. 

Both groups are bacylar, heterotrophic, and their 

contribution to the nitrogen fixation process is 

considered insignificant, as they compete for energy 

sources with other microorganisms in the soil. 

However, studies conducted by [19] shows that the 

annual nitrogen intake, fixed by free bacteria, amounts 

to 20 kg/ha, and the number recorded by them in a soil 

evaluated by was between 100-1000 UFC/g sol [15]. 

Oda et al (2014), have followed the influence 

of biologically fixed molecular nitrogen, with the 

condition of a high content of organic substance in the 

C: N ratio, and have noticed a number of benefits that 

this has on the profile of a soil, the production and the 

remediation of soil degraded [9]. 

This study examined the influence of tomato 

plants on microbial groups that perform important soil 

functions such as participation in the degradative 

processes, the biological fixation of the molecular 

nitrogen and the nitrification processes. 
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Material and Methods 
 

 The garden soil we studied is located in the 

Western part of Romania. The harvest of  samples 

happened in October, from the depth of 0-20 cm, from 

a parcel with tomatoes. The soil samples were brought 

to the Microbiology Laboratory within the University 

of Agricultural Sciences and Veterinary Medicine  

―King Michael I of Romania‖ from Timișoara, where 

they were mixed in a medium sample, which was 

prepared for microbiological analysis. In parallel, a 

control sample, not influenced by cultivated 

vegetables, was also studied. The incubation 

temperature of the isolated microorganisms was 28
o
C, 

and the time was variable depending on the bacterial 

group. 

The main microbiological determinations  [17] were: 

- Quantitative estimation of mesophilic aerobic 

bacteria (UFC/g sol), done by the streak plate method 

on nutrient agar medium; 

- Quantitative evaluation of actinomycetes 

(UFC/g sol), done by the streak plate method, on 

Gause medium; 

- Determining the probable number of free 

nitrogen-fixing bacteria, done by the serial dilution 

method, on mineral medium Ashby; 

- Determining the probable number of aerobic 

nitrogen-fixing bacteria of the genus Azotobacter; 

- Determining the probable number of aerobic 

nitrogen-fixing bacteria of the genus Clostridium; 

- Determining the probable number of nitrifying 

bacteria, done by the streak plate method, on mineral 

ammonium nitrate based medium. 

 

Results and Discussions 
 

The soil is a complex, dynamic system, 

considered a determinant of the microbial community 

in the area of plant influence, which has a significant 

effect on microbial taxonomy [4]. The results obtained 

by microbial soil analysis are highlighted in the figures 

1-3.

   

 

 
 

Fig. 1. Evolution of mesophilic aerobic bacteria and actinomycetes (UFC/g sol)  

 

After a 48 hour incubation period (for 

bacteria), respectively 5 days (for actinomycetes), there 

was an increase in the number of bacteria and 

actinomycetes compared to the control sample (fig. 1).
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Fig. 2. Probable number of free nitrogen-fixing and nitrifying bacteria (cells/g soil)  

Legend: 1.Total nitrogen-fixing  bacteria from tomatoes influenced soil; 2. Total nitrogen-fixing bacteria from the 

control soil;   3. Nitrifying bacteria from tomatoes influenced soil; 4. Nitrifying bacteria from control soil 

 

 

 
 

Fig. 3. Probable number of nitrogen-fixing bacteria in genres Azotobacter and Clostridium 

Legenda: 1. Genus Azotobacter /soil with cultivated tomatoes; 2. Genus Azotobacter / control soil; 3. Genus 

Clostridium /soil with cultivated tomatoes; 4. Genul Clostridium / control soil. 

 

Nitrogen-fixing bacteria were found after a 

week of incubation, and the nitrifying ones after 3 

weeks. The differences between the soil samples 

influenced by the plant and the control one are obvious 

in the case of nitrogen-fixing bacteria and less 

noticeable for nitrifying bacteria (fig. 2). If we refer to 

the main types of nitrogen-fixing bacteria, we notice a 

great quantity of Azotobacter, which includes aerobic 

fixers, to the detriment of the genus Clostridium, which 

includes anaerobic fixers(fig. 3).
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Fig. 4 Species of the genus Streptomyces 

 

 

Species of actinomycetes, present in the 

analyzed soil are quantitatively successive, in the 

following order S. violaceus˃S. lavenduleroseus˃S. 

albus˃S. coerulescens˃S. nigrescens. The dominant 

species is S. violaceus, and the species present in the 

lowest number is S. nigrescens. 

The microbial community in the plant-

affected area is more abundant than the one existing in 

the control soil, fact mentioned by [21]. According to 

some studies, an important role in the bacterial groups 

is also the pH of the soil [5, 7] which in this case 

ranges from weak acid to neutral. To this factor we can 

also add the climate [10, 22], the type of soil [2, 6] and 

the availability of nutrients [8]. Also, in the studies 

conducted by Sun and collaborators (2017), a very rich 

bacterial flora was discovered in October and 

September, as evidenced by the studies in this paper 

[16]. 

 

Conclusions 
 

There is a close relationship between 

microorganisms-plants-soil, with positive influences on 

microorganisms, fact observed by the analysis of the 

samples we studied in this paper. 

Thus, the bacterial community in the soil 

samples analyzed is more abundant under the presence 

of tomato plants, compared to the control one. The 

number of bacteria from the genus Azotobacter 

numerically exceed the bacterial cells belonging to the 

anaerobic genus, Clostridium.  

The composition of actinomycetes, which are 

among the microorganisms with an important role in 

the decomposition of hardly biodegradable substances 

and the synthesis of some antibiotics, is reduced to a 

few dominant species (S. violaceus, S. lavenduleroseus 

și S. albus).  
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