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Abstract The interest in finding microorganisms capable of degrading
plant residues, which is an interesting topic in agriculture and biotechnology,
determined us to first evaluate the activity of cellulosic microorganisms in the
soils occupied by invasive plants which fill larger areas in abandoned
pastures. In addition, cellulose is considered a natural, renewable source of
the biosphere.

For the evaluation of cellulosic activity, soil samples from the
rhizosphere were taken from three invasive species, the nail of the bear
(Carduus acanthoides L), thistle (Carduus nutans L) and wild mint (Menta
spicata var. viridis), developed on the degraded pastures of the Experimental
Didactic Resort, within the University of Agricultural Sciences and Veterinary
Medicine of Banat "King Michael the I*' of Romania" from Timisoara. For the
control and for each plant species 4 samples of soil were harvested. The
standard method used has undergone some modifications by Stefanic and his
cooperators (1994).

The results obtained revealed that the cellulosylium microflora in the plant
rhizosphere is in most cases quantitatively reduced compared to the control
variant, but it gives us the possibility to isolate and identify species that have a
high degradation potential. The reduction of microorganisms can work
together primarily with plants and humidity, but also with other abiotic and
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biotic factors.

In recent years, many abandoned pastures are
covered by invasive plants, considered nutritionally
non-nutritive and in competition with fodder plants. Of
these plants, it is found very often, in degraded
meadows, species like Carduus nutans L. (thistle),
Carduus acanthoides L. (nail of the bear) and Menta
spicata var. viridis (wild mint), either isolated or in the
form of ankles (Radulescu et al. 2013; Daehler, 2003;
Young et al. 2011; Blank and Morgan, 2012;
Chengchou and Stephen, 2014).

Cellulose is the essential structural component
of the cell wall of green plants, algae and oomycetes,
and a renewable, energy-rich source of abundance in
nature (Bikash, 2017/https://www.lap-
publishing.com/.../cellulolytic-microbes-in-.), being
considered the most important carbon source of the
biosphere (Bakare et al., 2005; Feng et al., 2007).

In their studies, Post and collaborators (1982)
report that the soil contains about twice as much carbon
as it is found in the atmosphere, and research on the
decomposition of organic matter in soils and sediments
is essential for controlling climate change and
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atmospheric modeling (Jenkinsun et al., 1991).The
cellulose content of dried plants is 45% and wood is
40-50%. (https://www.merriam-
webster.com/dictionary/cellulolytic).

Degradation of cellulosic material is
accomplished through the interaction of a microbial
community (Vishnivetskaya et al.,, 2012). Cellulosic
microorganisms are represented by bacteria (Lopez-
Mondé¢jar et al., 2016), along with actinomics and
micromycetes (Acharya et al., 2012) aerobic and
anaerobic (Gautam et al., 2012), mesophile and
thermophile (Bagnara et al., 1985), involved in the
biotransformation of organic matter, forestry and
agricultural areas, ecological conservation
(Avellaneda-Torres et al., 2014), the carbon circuit in
nature (Sailendra et al., 2014), but also obtaining
biofuels (Arifoglu and Ogel, 2000). Cellulosic
microorganisms are also used for the production of
enzymes (Mach and Zeilinger, 2003; Haki and Rakshit,
2003), which may be of interest to biotechnologies
(Avellaneda-Torres et al., 2014). Among the cellulosic
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fungi are mentioned in particular Trichoderma sp.,
Penicillium sp and Aspergillus spp.

According to the estimates made by Bakare
and collaborators (2005) annual pulp production
reaches 4.0 x 107 tons. According to some authors,
cellulose wastes from industry and agriculture are not
exploited enough (Kim et al., 2003; Lee et al., 2008).

Cellulosic activity is influenced by two
chemical elements, nitrogen and phosphorus, but also
abiotic and biotic factors.

The enzyme complex that mediates this
process is at a high cost (Olson et al. 2011; Klein et al.
2012), which is why a number of researches in the field
aim to find more efficient cellulosic microorganisms
and capable of synthesizing a large amount of enzymes
Johnvesly et al., 2002; Pattana et al., 2000;
Subramaniyan and Prema, 2000), which adds the desire
to find alternative energy variants, which makes the
study of cellulosic microorganisms have a significant
global position.

Starting from the importance of cellulolytic
activity and interest in finding microorganisms of
interest for agriculture and biotechnology, this paper
proposes as a first step the evaluation of the activity of
cellulosic microorganisms in quantitative terms from
the soils covered with invasive plants.

Materials and Methods

Soil samples were taken from the rhizosphere
of the bear's nail species (Carduus acanthoides),
thistle(Carduus nutans) and wild mint (Menta spicata
var. viridis), developed on the pastures of the

Experimental Didactic Resort, within the University of
Agricultural Sciences and Veterinary Medicine of
Banat "King Michael the I of Romania" from
Timisoara. For the control variant and for each plant
species 4 samples of soil were harvested. The harvest
depth was between 0-20 cm.

After soil processing in the Microbiology
Laboratory, the humidity of each sample was
determined and the experiments for the cellulosic
capacity determination were determined, according to
the method of Vostrov and Petrova (1961), with the
modifications introduced by Stefanic et al. (1994),
(Borozan, 2001; Borozan, 2003). The incubation period
was 3 weeks, during which periodic humidity checks
were performed. The optimum incubation temperature
was 28 °C. For the calculation of this biotic activity the
humidity coefficient was taken into account (Stefanic,
20006).

Results

The results on cellulosynthetic activity are
intense in the control samples. In contrast, in soil
samples from parcels covered with the three invasive
crops, cellulosic activity is lower.

From the studies conducted by Cojocariu et al.
(2017), it was observed that microorganisms in the
rhizosphere from species Carduus nutans L dominated
the control version.

Cellulosic  microorganisms with intense
degradative capacity are aerobic, and only a small
percentage  is  representated by  anaerobic
microorganisms (5-10%). (Ehhalt, 1976; Vogels 1979).
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Fig. 1. Cellulosic activity in rhizosphere of spiked mint plants (1,2,3,4) and the witness samples (other)
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Fig. 2 Cellulosis activity in plant rhizosphere Carduus nutans L (Sb) and the witness samples (control)

By evaluating cellulosic activity in control
samples and those influenced by wild mint roots, there
was a similar evolution of cellulose in a control sample
as determined in one of the rhizospheric samples.
Otherwise, the degrading activity was more intense in
the control samples against the soil under the influence
of wild mint plants (figure 1).

One of the things that should be mentioned
here is that the plant influences the micromedium in the

root area, and thus the plant reserves the selection of a
specific microbiota (Dennis et al, 2010; Marschner et
al., 2011; Pasca et al., 2012; Pasca et al., 2012; Pasca et
al., 2013; Pasca et al., 2012; Pasca et al.,, 2012,
Borozan et al., 2014), which may have happened in the
case of these invasive plants.

The cellulosic activity in the control samples
is close to that determined in the soil influenced by the
roots of the thistle plants (figure  2).
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Fig, 3 Cellulosis activity in plant rhizosphere Carduus acanthoides (Ss) and the witness samples (control)

According to figure 3, the cellulosylitic
activity is reduced in the plant rhizosphere Carduus
acanthoides L., compared to the blank. Values from the
4 soil samples taken from the rhizosphere area of the
species Carduus acanthoides L. are almost similar.
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However, studies on the cellulosylitic activity
in the soils covered with the three invasive plant
species have not been carried out so far, which is why
it is not possible to report data obtained by other
authors, it can still be taken considering the fact that



the differences in the growth of microorganisms, the
ascending or descending evolution of this biotic
activity in the plant rhizosphere depends on a multitude
of factors among which are mentioned: temperature,
humidity, pH, carbon sources, macronutrients and
micronutrients, incubation time (Ahamed and
Vermette, 2008; Arifoglu and Ogel, 2000; Grigorevski
de Lima et al., 2005; Hanif et al., 2004; Ogel et al.,
2001).

Conclusions

Degrading processes in the soil can be a way
of recycling organic matter and a nutrient base for soil
and plant organisms, and studies can help find species
with a high degradation capacity, which can serve
humans in their activities agricultural and
biotechnology.

In our research it was noticed that in general
the cellulosylitic activity in the rhizosphere of the three
invasive plants is reduced in value compared to the
control variant, being mentioned in many bibliographic
references that the microorganisms in the rhizosphere
are influenced by the root exudates, to which are added
other factors abiotic and biotic, which is certainly true
in this case.
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