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Abstract 

 

In this study, we examined the diversity and abundance of microbial communities isolated from chernozem soil type in 

response to crop species and season from southeast region of Moldavia, Romania. Soil types, plant species, season, 

human activities and various land management regimes all have great impact on soil biology, but our knowledge of 

biodiversity of soil microorganisms is still very limited. Therefore, during 2018 we assessed the variation of microbial 

community in chernozem soil and its response to plant species (rapeseed, sunflower, sugar beet, wheat and maize) and 

season (spring, autumn). At each site, five replicate bulk samples were taken, consisting of 10 randomly collected sub-

samples from the surface soil (10-15 cm horizon). The samples were transported to the laboratory, stored overnight at 

4°C, air-dried at room temperature and sieved (2-mm mesh) prior to further use in the experiment. The influence of crop 

species and season on the total number of microorganisms (CFU g-1), relationships between the main groups (bacteria 

and fungi) and the spectrum of filamentous fungi from our experiment were established. The abundance of the 

microbial community from all crop species were ranked as follows: wheat (19.2 x 106 CFU g–1) > sunflower (1.3 x 106 

CFU g–1) > maize (1.1 x 106 CFU g–1) > sugar beet (0.6 x 106 CFU g–1) > rapeseed (0.4 x 106 CFU g–1). In case of 

yearly seasons, the microbial abundance decreased from spring to autumn. Occurrence and distribution of filamentous 

fungi isolated from soil samples provide new insights into ecology and niche specialization of several soil-borne 

species. Overall, genera composition of filamentous fungi from chernozem soil cultivated with different crop species 

was not very heterogeneous and most fungal genera were common to all location. Our results suggest that crop species 

and yearly seasons have a significant impact on microbial richness and diversity. Extensive use of xenobiotic 

compounds in agriculture will degrade soil microbial communities, because they affect directly microbial abundance 

and composition, and indirectly soil texture and fertility. 
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Soil represents a habitat for many and 

various microorganisms that are important in 

recycling of plant nutrients, maintenance of soil 

structure, toxin removal, promoting plant growth, 

and suppressing soilborne plant diseases (Doran 

J.W. et al, 1996; Giller K.E. et al, 1998; Filip Z., 

2002). Soil fertility is determined by its 

composition and properties (morphological, 

physical, chemical and biological), which have a 

strong impact on a range of processes influencing 

crop yield, including microbial diversity.  

Microbial diversity (community structure) 

has been recommended as a biological indicator of 

soil quality, and describes the number of different 

genera/species and their relative abundance in a 

given community in a given habitat (Garbeva P. et 

al, 2008). The number and diversity of microbial 

communities in soil ecosystems have a complex 

relationship with the intensity of human 

intervention and are influenced by environmental, 

edaphic and management factors (Ulea E. et al, 

2017). Lan G.Y. et al (2017) showed that seasonal 

changes explained the largest part (31.9%) of the 

total variance of bacterial community composition 

in soils from tropical region of Hainan (China). 

Soil bacteria were more sensitive than fungi to the 

fertilization practices (Ai C. et al, 2018). Their 

results suggest that different response patterns of 

soil bacteria and fungi to agricultural practices 

might have consequences for ecosystem function. 

Microbial community responses to alternative 

management may be indicative of soil quality 

change (Schutler M. et al, 2001). It is known that 

agricultural practices cause a loss to microbial 

biodiversity, and can lead to dramatic changes in 

bacterial compositions over a relatively short time 

period (Lan G.Y. et al, 2017). Once applied, 

agricultural chemicals influence directly or 

indirectly the agroecosystem structure and function 

(Joergensen R.G and Emmerling C., 2006; Lo C.C, 


