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Abstract 

The researches were carried out in 2012 and 2013 on the haplic luvisol cultivated in two 

variant such as: cropland cultivated in 2012 with wheat and in 2013 with maize. Soil samples were 

collected from plots of an experimental field localized at 10 kilometers from Oradea, Bihor County. 

The quantitative variation of three ecophysiological bacterial groups have been studied: aerobic 

mesophilic heterotrophs, heterotrophic fungi and nitrogen fixing bacteria Azotobacter. The results 

presented in this paper suggest that the changes in a soils microbiological activity are caused by the 

long term use of pesticides and other agricultural chemicals and the number of soil micro-organisms 

depends by quantity and quality of nutrients, different cropping systems and soil management. Also, 

the researches concerning the microbiological properties of haplic luvisol cultivated with maize and 

wheat showed that chemical fertilizers and pesticides treatments promoted certain microorganisms 

while others were inhibited.  
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INTRODUCTION 

 

Research on microbial abundance and diversity of the soil microbial 

populations as well as numerical presence of microbial groups involved in 

the biogeochemical soil circuits shall be entered in the field of agricultural 

research of great interest to our country because the activity of the soil 

microorganisms can be an indicator of soil quality evaluation under the 

influence of various technical and agrochemical processes. 

Currently, there are few researches on microbial activity in the soils of 

ecosystems from Romania and the national strategies of soil quality 

monitoring are based only on measurements of physical and chemical 

parameters.  

The microbiological analyses highlighting the impact on soil micro-

organisms and the biological parameters should be included in the studies of 

environmental impact assessment.  

In our country the soil is under the influence of the strong anthropic 

actions (use of fertilizer and pesticides, etc.) and it is important to establish 

the pollutants effects on soil communities of microorganisms. 
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MATERIAL AND METHODS 

 

The soil samples were collected from an experimental plots field 

localized 10 kilometers from Oradea, on March 2012 and April 2013.  

In the experimental plots field were collected three mixed soil samples 

from the top soil (0-20 cm) and each one was consisting of 5 individual, 

randomly collected sub samples.  

After skeleton material and plant roots were removed, the samples 

were stored at 4
0
C, sieved on Ø2 mm sieve and mixed.  

The quantitative variation of three ecophysiological bacterial groups 

have been studied: aerobic mesophilic heterotrophs, heterotrophic fungi and 

nitrogen fixing bacteria Azotobacter.  

The soil samples (10 g) were suspended in 90 ml distilled water. 

Dilutions (of 10
-6

) were prepared from the soil samples using distilled water 

and these were dispersed with a top drive shaker for 5 min.  

Plate count method  was used to estimate total number of aerobic 

mesophilic heterotrophs on a solid nutrient medium containing meat extract 

(Atlas, 2004), total number of culturable fungi on Sabouraud Agar and total 

number of Azotobacter on Ashby's glucose agar. After incubation the counts 

obtained were multiplied by the dilution factor to obtain the number of 

colony forming unit per gramme of soil.  
 

RESULTS AND DISCUSSION 

 

In order, the quantitative occurence of microorganisms was: aerobic 

mesophilic heterotrophs (10
6
cells×g

-1
dry matter soil) followed by 

heterotrophic fungi (10
3
cells×g

-1
dry matter soil) and nitrogen fixing bacteria 

(10
2
cells×g

-1
 dry matter soil).  

 
Table 1 

Quantity change of the three ecophysiological bacterial groups monitored in the haplic 

luvisol under wheat and maize crop 

Microorganisms groups Crop type Average values of the total 

number of microorganisms 

(cells×g
-1

 dry matter soil) 

Aerobic mesophilic 

heterotrophs 

Wheat crop 28.7X10
6
 

Maize crop 24.8X10
6
 

Heterotrophic fungi Wheat crop 15.01x10
3 

Maize crop 356.5x10
3 

Nitrogen fixing bacteria 

Azotobacter 

Wheat crop 82.5x10
2
 

Maize crop 47.4x10
2
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Fig.1. Bacterial and fungal population size in the haplic luvisol   

 

 

In the haplic luvisol under the wheat crop conditions, the number of 

aerobic mesophilic heterotrophs was higher compared with the number 

found under the maize crop (table 1, fig.1).  

Under the maize crop the soil contained different acids (oxalic and 

paracumaric acid) and these acids and compounds have toxic substances 

wich inhibite the quantities of bacteria. 

Also, because of the pH acid values, the number of heterotrophic 

fungi was found to be higher in the haplic luvisol cultivated with maize. 

Catabolism and detoxification metabolism occur when a soil microorganism 

uses the pesticide as a carbon and energy source.  

These microorganisms have an important role in affecting the 

persistence of pesticides, having the capacity for rapid elimination of highly 

persistent or toxic chemicals.  

Azotobacter is distributed in soils having a pH value of 6.0 or above. 

Azotobacter is able to utilize nitrates, ammonium salts, amino acids and 

peptones as a source of nitrogen, and will only assimilate atmospheric 

nitrogen when nitrogen in a combined form is absent from the substrate.  

The treatments with pesticides and chemical fertilizers have inhibitory 

effect on the development of the Azotobacter because as it can be seen in 

table 1 and fig. 1, these bacteria are present in a small number.  

Incorrect agrotechnical treatments and irrational application of 

fertilization may cause disturbances in the functioning of the whole 

agrosystem and contribute to the development in soil environments of 

different noxious compounds acting unfavourably on soil microorganisms, 

on the cultivated plants as well as on the fertility (K. Styla, 2010).  
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Many studies showed that the number of microorganisms is lower in 

cropland in comparison with the number of microorganisms counted in 

uncultivated soils (pasture).  

Also, the soil of cropland may present a higher number of fungi in 

comparison with the number counted in pasture (K. Styla, 2010). Repeated 

mineral fertilization, particularly with high doses of nitrogen, can cause 

strong acidification of soils and increase the development of fungi (K. Styla, 

2010).  

The results presented in table 1 and fig.1 reveal that combinations 

between fertilizers and treatments with pesticides caused an increase of the 

fungi number. High mineral fertilization, particularly with nitrogen as well 

as the use of pesticides can constitute factors favouring the occurrence of 

toxinogenic fungi.  

Under the influence of the use of great amounts of chemical agents 

and high doses of nitrogen fertilizers, the qualitative composition of 

biocenoses is subject to modification – there follows a recession of bacteria 

and the domination in microbiocenoses is taken over by other species – 

mainly by fungi (K Styla, 2010).  
 

CONCLUSIONS 

 

The treatments with pesticides and chemical fertilizers had inhibitory 

effects on the living conditions of the Azotobacter.  

In the haplic luvisol cultivated with maize and wheat the fertilization 

with mineral nitrogen caused increases of the populations of fungi as a 

result of the improvement of nitrogen availability in the soil.  

The degree to which the soil properties influence the soil microbial 

activity has implications concerning the knowledge of an ecosystem 

structure and of ecosystems resources management.  

The study of microbial populations in a given type of soil could 

outline the profile of the ecophysiological site.  

A strong environmental profile divergence of the site could be an 

indication of changes in the ecosystem, and installing of new microbial 

communities.  

The need to identify and study a series of indicators to assess the soil 

quality and fertility leads to deepening of the concepts relating to microbial 

ecology in the soils of agrocenosis and natural cenosis from our country. 
 

 

 

 

 

 

 



161 

 

ACKNOWLEDGEMENT  

 

This paper has been financially supported within the project entitled 

“Horizon 2020 - Doctoral and Postdoctoral Studies: Promoting the 

National Interest through Excellence, Competitiveness and Responsibility 

in the Field of Romanian Fundamental and Applied Scientific Research”, 

contract number POSDRU/159/1.5/S/140106. This project is co-financed by 

European Social Fund through Sectoral Operational Programme for Human 

Resources Development 2007-2013. Investing in people! 
 

 

REFERENCES 

 

1. Alexander M., 1965, Most probable-number method for microbial populations. In: 

Black, C.A., Evans, D.D., White, J.L., Ensminger, L.E., Clark, F.E. (eds.), “Methods 

of Soil Analysis”, Ed. Am. Soc. Agron., Madison. 

2. Athalye M., J. Lacey, M. Goodfellow, 1981, Selective isolation and enumeration of 

actinomycetes using rifampicin. J.Appl. Bacteriol., 51, 289-297. 

3. Atlas, R. M., 2004, Handbook of Microbiological Media, 3rd edition, CRC Press, 

New York. 

4. Benerjee A., A. K. Banerjee, 1991, Effect of the Fungicides Trimedorph and 

Vinclozolin on soil microorganisms and Nitrogen Metabolism. Folia Microbiol.  

5. Bradshaw J. L., Laboratory Microbiology. NewYork, 1992, Fourth.Saunders Colege 

Publishing,436. 

6. Chen S. K., S. Subler, C.A. Edwards, 2001, Effects of the fungicides benomyl, captan 

and chlorothalonil on soil microbial activity and nitrogen dynamics. Soil Biol. 

Biochem., 331971-80.  

7. Christian Mulder, Joel E. Cohen, Heikki Seta, Jaap Bloemand Anton M. Breur1,  2005, 

Bacterial traits, organism mass, and numerical abundance in the detrital soil food web 

of Dutch agricultural grasslands, Ecology Letters. 

8. Digrak M., F. Kazanici, 1999, Effect of Some Organophosphorus Insecticides on Soil 

Microorganisms, Turkey, Faculty of ArtsScience, Department of Microbiology. 

9. Drăgan-Bularda M., S. Kiss, 1986, Soil Microbiology, Univ. Babeş-Bolyai, Cluj-

Napoca.  

10. Köteles Nandor,  Ana Cornelia Pereş, 2010, Air’s temperature at surface of the soil 

(level 0 m), in the area of Oradea City, Analele Universităţii din Oradea, Fascicula 

Protecţia Mediului, Vol. XV, Anul 15, Editura Universităţii din Oradea, 2010, ISSN 

1224-6255, pag. 661-667 

11. Kreytzer W. A., 1963, Selective toxicity o chemicals to soil microorganisms. Ann. 

Rev. Phytopathol., 1101-126.  

12. Lou Y., X. Zhou, 2006, Soil Respiration and the Environment. Academic Press and 

Elsevier Inc., Burlington.  

13. Matsumura F., 1988, Degradation of pesticides in the environment by microorganisms 

and sunlight. In Matsumura F., Krishna Murti CR, (eds), Biodegradation of pesticides, 

New York, Academic Press, 67-87. 

14. Moza (Pereş) Ana Cornelia, 2008, Noţiuni teoretice şi practice de poluare 

micotoxicologică, Editura Universităţii din Oradea, ISBN 978-973-759-519-5, 154 p. 

http://protmed.uoradea.ro/facultate/anale/protectia_mediului/2010/im/21.%20Koteles%20Nandor%202.pdf
http://protmed.uoradea.ro/facultate/anale/protectia_mediului/2010/im/21.%20Koteles%20Nandor%202.pdf


162 

 

15. Nemeth T., 1996, Environment friendly fertilizer recommendation for sustainable 

agriculture, In: Environmental Pollution, Ed. B. Nath et All ECRP, Queen Mary and 

Westfield, college, London 99-105. 

16. Onet C., A. Onet, Cr. Domuta, A. Vuscan, 2012, Research regarding the effect of 

some pesticides on soil microorganism. A Bihar-hegység és a Nyirség talajvédelmi 

stratégiájának kidolgozása az EU direktivák alapján. Konferenciakötet, Debrecen.  

17. Oneţ A., 2010, Research on the influence of fertilizers and pesticides pollution on 

biological activity and other properties of soil in the plains Crisuri. PhD Thesis, 

University of Transilvania Brasov. 

18. Oneţ A., C. Oneţ, 2010, Study of biological activity of haplic luvisol. Natural 

Resources and Sustainable Development, University of Oradea Publishing House. 

19. Oneţ A., C. Oneţ, 2011, Numerical variation of the main groups of microorganisms 

monitored in haplic luvisol. University of Oradea Annals, Environmental Protection 

Section, vol. XVI, Year 16, University of  Oradea Publishing House. 

20. Pereş Ana Cornelia, 2012, Meteorologie şi climatologie, Editura Universităţii din 

Oradea, ISBN 978-606-10-0962-6, 253 p. 

21. Simon, S.G. and J.C. Fournier, 1979, Effects of pesticides on the soil microflora. Adv. 

Agron., 311-92.   

22. Styla K., 2010, Microbiological activity of soil against the background of 

differentiated irrigation and fertilization in apple (Malus domestica) orchard after 

replantation. 


