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Abstract 

 

Soil microbial diversity is important to sustainable agriculture because microbes mediate many processes that support 

agricultural production. During four growing seasons of the winter wheat crop (2019-2022), the microbiota of the soil 

was analyzed, following its evolution during this period of time. Each year, soil samples were taken at two key times for 

the wheat crop: the beginning of stem elongation (BBCH 32–34) and the end of flowering (BBCH 68–70). The aim of 

this study was to determine and compare communities of bacteria and fungi occurring in the rhizosphere of winter 

wheat. The analyzed parameters included: abundance of Gram-positive and Gram-negative bacteria, abundance and 

genera composition of filamentous fungi. The frequency and composition of soil microbiota were examined in 4-years 

cultivation of winter wheat. The total number of Gram-negative bacteria was significantly higher compared to the total 

number of Gram-positive bacteria and filamentous fungi. The dominant groups of fungi were the genera Penicillium 

and Aspergillus, which accounted for more than 50% of the total number of fungal colonies identified. 
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Winter wheat (Triticum aestivum L.) is a 

high-yielding hexaploid grass of the Poaceae 

family and is one of the world's staple foods 

(Asplung L. et al, 2010). 

Wheat has accompanied human for over 10 

thousand years and evolved to its present form 

through continuous selection and breeding, being 

one of the oldest cultivated plants, and its 

"domestication" is closely associated with the 

emergence of agriculture, having since then a 

major importance for human consumption. The 

domestication of wheat revolutionized the 

evolution of human culture and is responsible for 

the advances made by human civilization. 

The latest statistical data show that 

worldwide wheat is cultivated on an area of over 

220 million hectares, being the most cultivated 

cereal crop. In Romania, the area cultivated with 

wheat is approximately 2.2 million ha, being the 

second most important cultivated crop after maize. 

The wheat crop is also important due to the 

influence it has on the soil microbiota, since the 

cultivation technology applied to winter wheat 

influences the soil microbiota (Kornillowicz-

Kowalska T. et al, 2020; Harris J.A., 2003). 

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 (Marschner P. et 

al, 2004, 2003). Soil microorganisms play essential 

roles in the amelioration of soil structure, 

regulation of organic matter decomposition, 

nutrient cycling, and degradation of hazardous 

substances (Dobrovol’skaya T.G., et al, 2015; 

Harris J.A, 2009). 

The main purpose of the present research 

was to evaluate the influence winter wheat crop on 

soil microbiota abundance and composition. 

 
MATERIAL AND METHOD 

 
Soils in this study were sampled from 

northeast region of Moldavia, Romania.  
Soil samples were collected from chernozem 

soil type cultivated with winter wheat under 
conventional agricultural conditions (synthetic 
pesticides and fertilizers were used).  

The soil samples were taken from a depth 
interval of 7 – 10 cm from around the roots and 
then samples were processed by grinding and 
homogenization in a sterile mortar. Soil dilutions 
were prepared according to the method of 
successive dilutions and plating was done in Petri 
plates, by the incorporation in medium. 
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For an easy identification of colonies, we 
have used different culture mediums, specific to 
each systematic group. Thus, for determining the 
total number of microorganisms, we have used the 
simple PDA (potato-dextrose-agar) medium, for 
determining the number of Gram-positive bacteria 
(G+), we have used the PDA with streptomycin (35 
mg·L-1) medium and for determining the number of 
filamentous fungi, we have used the PDA with 
rose-bengal (35 mg·L-1) medium (Lipșa F.D. et al, 
2020, 2018, Ulea E. et al, 2017). 

The number of bacterial colonies was 
determined at 24 hours after incorporation in 
medium and the fungus colonies at 5 days. The 
experiment was conducted with a threefold 

repetition for each microbiological determination 
and the counts obtained were averaged. 

Fungi were identified to genus level based 
on morphological and physiological characteristics 
following the works provided by Ellis M.B. (1985), 
Barnet H.L. and Hunter B.B. (1972). 

 

RESULTS AND DISCUSSIONS  

 

After comparing the sets of results obtained 

in the period 2019-2022, variations in the 

abundance and dynamics of Gram-positive and 

Gram-negative bacteria are observed (figure 1). 

The group of bacteria best represented during the 

research period was Gram negative bacteria.  

 

 
a] Gram-negative bacteria 

 
b] Gram-positive bacteria 

 
c] Filamentous fungi 

Figure 1 Dynamics of soil microbiota (Gram-negative bacteria, Gram-positive bacteria, Filamentous fungi) 
in winter wheat crop soil during 2019-2022 
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Analyzing the abundance of micro- 

organisms in the soil at each of the two sampling 

times, it can be seen that in the case of bacteria, 

the values recorded were higher at the first 

sampling (BBCH 32-34), compared to the values 

recorded at the second sampling (BBCH 68-70). 

This can be explained by the presence of 

substances secreted by wheat roots in the first 

phases of vegetation that attract bacteria to the 

rhizosphere area. 

Analyzing the numerical density of the 

bacterial population during the 4 years, it can be 

seen that some differences were recorded, but the 

values obtained show that the technology applied 

to the wheat crop did not produce major changes 

at the level of microbial communities in the soil.  

The same situation, as in bacteria, was also 

observed in the case of filamentous fungi isolated 

from the soil. 

 

 
Figure 2 Frequency of filamentous fungi isolated from winter wheat crop soil during 2019-2022 
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In the case of filamentous fungi growing on 

the synthetic culture medium, ten distinct genera of 

fungi were identified during the studied period, to 

which are also added some unknown species 

(figures 2). 

Of the fungi identified, more than half were 

represented by species of the genera Aspergillus 

and Penicillium. In addition to these, species of the 

genus Fusarium, Alternaria and Chaetomium were 

frequently identified. 

In some samples, the genera Mucor, 

Rhizopus, Trichoderma, Verticillium, and 

Thielaviopsis were also identified. In some cases, a 

few species could not be correctly identified based 

on morphological characteristics, which is why 

they were grouped in the Other spp. category. 

 

CONCLUSIONS 

 

The analysis of the results obtained during 

the experimental period shows that the biological 

activity of the main groups of microorganisms in 

the soil (Gram-negative bacteria, Gram-positive 

bacteria, Filamentous fungi) does not undergo 

important changes over time if the culture 

technology applied is well established and applied 

to the wheat crop. 

The highest biological activity was recorded 

at the first sampling, when the wheat crop was in 

the BBCH 32-34 phenophase. 

The observations made showed a very good 

activity of Gram-negative bacteria, which 

represented about 55-65% of the total 

microorganisms identified. Gram-positive bacteria 

represented about 15-20%, and filamentous fungi 

represented about 20-25% of the microorganisms 

identified. 

These results show us that the conscious 

application of agricultural practices can support the 

balance of soil microbiota. 
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