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ABSTRACT

Romania is included among European countries where Allium ursinum species is present. This species has
aroused the interest of the research team, because of the many positive aspects it shows, starting from the medical
field to the food sector. One of the objectives we have set and managed to capture in this paper refers to soil
microorganisms, the environment from which the plant takes the water and nutrients and whose fertility is
provided by microbial processes.

The biological material was represented by soil and Allium ursinum plants corresponding to each soil sample.
Source area of soil and garlic plant is the west part of Romania. Bacterial population was isolated from screened
soil samples (without plant debris) but also unscreened (plant residues were not removed), on culture media: soil
extract with added nutritive gelose.

Bacterial population abundance studies were performed after 24 and 48 hours of incubation, at the optimum
temperature for mesophilic microorganisms.

Although there were no differences in the nutrient substrate used for the study of culture "in vitro", the results
highlight that in the first 24 hours of incubation the bacterial population clearly dominate in the screened soil
sample, compared with the unscreened sample. In the next 24 hours, the existing quantitative bacterial differences
between the two samples were significantly reduced.
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INTRODUCTION

Allium ursinum species is widespread throughout Europe, especially in the eastern part of the
continent. It develops in forest areas (GRIME ET AL., 1988), in shady deciduous forests (beech,
oak, hornbeam) with wet soils, slightly acidic and rich in humus. It is a perennial plant of the
Alliaceae family, which blooms in April-June.

The herbaceous part and bulbs of A. ursinum are used in homeopathic medicine because of the
germicide antiparasitic and antiseptic properties, (CAROTENUTO ET AL., 1996 CHYBOWSKI,
1997). It is also used as a condiment or in different food preparations (BOSS-TEICHMANN,
2009).

One of the important factors for this species is humidity (KovAcs, 2007). KESIK ET AL. (2011)
revealed that optimal conditions for A. ursinum are ensured by mulching the soil with pine
bark and moderate nitrogen fertilization.
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Forest litter covering the soil has a protective role against thermal fluctuations, prevents water
loss and positively influences soil aggregation state (BALEWICZ-W0Zz NIAKI AND KESIK, 2010;
KESIK ET AL., 2006).

Weight gain and elongation of this species leaves is influenced by nitrogen nutrition
(MAIRAPETYAN ET AL., 1999; DZIDA AND PITURA, 2008). A. ursinum leaves are rich in nitrates.
According to the literature there is a close temporal connection between photosynthetic
process that involves the vegetation and activities that occur in forest soil (HOGBERG ET AL.,
2008). According to those authors, half of the biological activities occurring in forest soil are
supported by photosynthetic process conducted by trees, but there are no studies on carbon
flux from canopy to soil microorganisms.

The knowledge on the influence of plant roots on soil degradation processes are limited, but
are required for evidence of soil carbon dynamics (CESARZ ET AL., 2013). The degradation of
vegetal residues on the soil is initiated by their associated flora, especially by fungi. First are
degraded the low molecular weight compounds by bacteria and fungi. Among fungi, an
essential role in the degradation of plant structural components is held by basidiomycetes. This
process is continued for additional saprophytic flora, represented by bacteria, fungi and by
saprophagous fauna. Soil fauna and macroflora determine the soil structure and architecture
(LAVELLE, 2002).

Mezofauna accelerates fragmentation of litter and creates favorable conditions for the
development of microflora and consequently the mineralization process, leading to
improvement of soil nutrient reserves. Decomposition is accompanied by the synthesis of soil
organic matter (LAVELLE AND SPAIN, 2001; SCHAEFER, 2009).

In this work the evolution of bacterial microflora in forest soil under the direct influence of the
Allium ursinum species root exudates, was studied.

MATERIAL AND METHOD

The biological material was represented by ten soil samples accompanied by corresponding
plants from a deciduous forest, located in the western part of Romania. Sampling was
conducted in the fall season, from the depth of 0-20 cm. The processing of soil samples was
conducted under laboratory conditions.

Isolation and quantitative determination of bacterial populations in soil was done from
processed soil, screened and without plant debris, and also from the unprocessed soil,
unscreened, with plant debris that have been not removed. The nutrient medium used for
bacterial seeding was represented by a mixture: soil extract and nutritive gelose (STEFANIC,
2006). The bacterial inoculum was prepared following dilution method. Inoculation was
performed at a 1:6 dilution. Bacterial cultures were incubated at 28°C for 24 and 48 hours,
their abundance being measured and statistically interpreted.

For statistical interpretation of data the statistical software package PAST 2.14, was used
(HAMMERET AL., 2001).
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RESULTS

Results regarding bacterial abundance and also distribution from Allium ursinum species
rhizosphere in the two types of samples after 24 and 48 hours of incubation are emphasized in
Figures 1 and 2.
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Figure 1. Evolution of bacterial population depending on time interval
(24 hours: E;- screened ground, E,- unscreened ground, 48 hours: E - screened ground, E,- unscreened ground)

In Fig. 1 it can be noticed an evolution of CUF/g soil in 0-48 hours time interval in both types
of samples.

Bacteria from the screened sample, free of plant debris dominated numerically compared with
raw sample in which plant residues were not removed. The large number of CUF/g from
screened soil sample was kept high after 24 hours and also after 48 hours compared the
unscreened soil sample.

After CESARZ ET AL (2013), soil processes are controlled by rootlet exudates and are
differentiated by the plant type (for wood species Fagus sylvatica L. and Fraxinus excelsior L.
studied by the mentioned authors). Of the two woody plants, Fagus sylvaticus has a greater
impact on processes in the soil. Changes in soil layer are associated with microflora from
plants rhizosphere and carbon dynamics.

Besides reducing rhizosphere microbial activity is not always accompanied by changes in
microbial community composition. Sometimes the presence of groups of organisms (e.g.
arbuscular mycorrhizal fungi) can stimulate or inhibit some bacterial groups (VESTERGARD ET
AL., 2008).
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Figure 2. Distribution of bacterial populations in the two types of samples after 24 and 48

hours of incubation
(E.a- screened ground, 24 hours incubation and Eb- unscreened ground, 24 hours of incubation, E,a- screened ground, 48
hours incubation and E,b-unscreened ground, 24 hours of incubation)

Although CUF/g soil values were maintained in larger numbers in screened sample, even
after 48 hours, quantitative bacterial growth is significant in the 24-48 hours interval for
unscreened soil sample compared with screened sample, in which there is an insignificant
increase in this period. In Figure 2, it is shown that at the end of the incubation interval, very
small quantitative differences between the two types of samples are unnoticed.

CONCUSIONS

There was an increase in CUF/g soil in both soil samples with increasing the incubation
interval.

Although in 0-24 hours time interval CUF/g from unscreened soil sample were numerically
reduced, after another 24 hours of incubation a quantum leap is observed, close to that present
in the sieved soil sample.

After 48 hours of incubation, bacterial microflora shows no significant differences in terms of
quantity, even if the sample preparation protocol is different.
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Influence of rootlet exudates on soil microflora has been reported by many authors, some of
whom are mentioned in the pages of this work (e.g. CESARZ ET AL., 2013, RANGEL-CASTRO.ET
AL., 2005).
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