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Abstract 

The too high ratio between outputs versus inputs from the practical ecosystem 

has over time led to the creation of nutrient-poor soils, a phenomenon called 

oligotrophy. This phenomenon has drastic consequences on the soil as well as the 

edaphic fauna. And another negative aspect encountered in these ecosystems is given 

by the permanence of most practical species. Therefore they will lead to a collapse in 

terms of nutrients in the surrounding area of the rhizosphere. The aim of this paper is 

to highlight the benefits of the fungal component for maintaining the homeostasis of the 

practical ecosystem. We chose two species of grasses that stand out due to the high 

cover in the mountain grassland in Romania. Mycorrhizal fungi are able to promote the 

good development of perennial species and their dominance in ecosystems with a high 

degree of oligotrophy. 
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INTRODUCTION 

 

Grasslands are among the 

most widespread terrestrial 

ecosystems globally (Dickie et al 

2014, Păcurar et al 2020), playing a 

crucial role in the proper conduct of 

life on Earth. Grass vegetation 

(Poaceae) predominates in the 

practical ecosystems; species of the 

families Cyperaceae and Juncaceae 

and variable proportions of 

legumes, such as clover and other 

plants from the spontaneous flora, 

are also found (Gibson 2009). The 

habitats of the practical ecosystems 

in Romania are among the most 

extensive and present a high 

biodiversity at least at the level of 

Europe (Török 2018). They cover 

more than 45,000 km
2
, which 

represents 8% of Europe's 

permanent grassland habitats. Only 

the United Kingdom (17%), France 

(15%), Spain (15%) and Germany 

(9%) have a larger grassland area 

(Huyghe 2014). The general 

agricultural census in Romania, 

conducted in 2010, shows that 

permanent grasslands cover 44,940 

km2, including pastures and 

meadows, which together constitute 

about 33% of the total agricultural 

land used (NSIR 2011). 
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RESULTS AND DISCUSSION 

 

THE NEXUS PLAN - SYMBIONTS DRIVEN BY OLIGOTROPHY 

As in all terrestrial 

ecosystems, population growth has 

left its mark on them as well. It is 

good to know that nature tends to 

balance, and any change, no matter 

how small, will lead to disturbances 

for the entire ecosystem. The 

biggest problem that arises in 

mountain meadows is given by 

insufficient amounts of nutrients 

which results in a selection of the 

soil microbial community. Thus, 

edaphic microorganisms for 

survival have adapted to an 

oligotrophic regime, an idea also 

supported by Leff et al (2015). Most 

practical species are perennial, 

which is a minus in addition to the 

hologotrophy present here. These 

may present areas adjacent to the 

rhizosphere much poorer in 

nutrients, and as an adaptation to 

these two major disadvantages we 

mention the investment in a 

symbiotic partnership with soil 

fungi. We chose soil fungi because 

it has been shown that their 

community is not influenced by the 

bacterial community or soil pH 

(Singh et al 2008). Mycorrhizae 

bring a multitude of benefits and 

even if fungi are absolutely host 

dependent in these ecosystems we 

can also suggest the increased 

interest of the vascularized host 

towards this partnership. Morra 

(2014) quantifies the realization of 

the mycorrhizal symbiont process, 

claiming that globally, the majority 

of terrestrial flora (> 90%) accepts a 

fungal partner.  

The symbiotic mechanism is 

given by the process by which the 

hyphae of the fungus adhere to the 

surface of the plant roots and 

colonize it. Following this process, 

the plant enjoys a greater amount of 

water and nutrients and at the 

opposite pole the fungus receives 

some of the metabolites assimilated 

by the vascular plant through the 

process of photosynthesis. In 

addition to the main role, which is 

widely discussed in the literature, 

that of supplying nutrients to host 

plants (Parihar et Bora 2019, 

Püschel et al 2020, Bhantana et al. 

2021), mycorrhizal fungi intervene 

in the circuit of elements (Stoian et 

al 2015, Saia et al 2019, Kivilin et 

al 2021), in the decomposition of 

organic matter (Qiu et al 2021, 

Zhoua et al 2020), mycorrhizal 

plants are often more resistant to 

diseases such as those caused of 

microbial pathogens present in the 

soil (Schoenherr et al 2019, Pozo de 

la Hoz et al 2021,), induce 

terrestrial plants an improved 

resistance to abiotic factors: water 

(Bernardo et al 2019, Hu and Chen 

2020), temperature (Yan et al2020, 

Mathur and Jajoo 2020), heavy 

metals (Kumar and Pathank 2018, 

Dhalaria et al. 2020, Riaz et al. 

2021). 
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MYCORRHIZAS - THE MUST HAVE PARTENERS 

Due to the intersection of the 

practical ecosystem with the forest 

one, as well as the high biodiversity 

in the practical ecosystems, we find 

almost all categories of mycorrhizae 

(arbuscular, orchidaceous and 

ectomycorrhizae). According to the 

data from the literature, this 

symbiosis between vascular plants 

and fungi can be expressed as a 

percentage from the point of view of 

mycorrhizal fungus taxa as follows: 

72% represent symbioses with 

arbuscular mycorrhizal fungi; 10% 

represent symbioses with 

mycorrhizal fungi of the 

Orchidaceae type; 8% represent 

species that do not form 

mycorrhizal symbioses; 7% are 

inconsistently mycorrhizal or non-

mycorrhizal; 2% have symbiosis 

with ectomycorrhizal mycorrhizal 

fungi; 1.5% establish symbioses 

with mycorrhizal fungi of ericoid 

type (Brundrett and  Tedersoo, 

2018). And differences in 

morphological features and 

development of mycorrhizal fungi 

have led to the classification into 

seven genera and five families 

(Morton and Redecker, 2001), 

indicating the non-specificity of the 

host fungi. And changes in the 

structure of the fungal community 

could be used as an indicator of the 

health of the plant-soil system. 

Because symbiotic fungi improve 

the ability of host plants to survive 

and thrive in oligotrophic natural 

grasslands. In addition to the 

benefits to host plants, mycorrhizal 

fungi can shape the composition of 

plant communities through the 

uneven distribution of nutrients 

between them. (Matthias et al., 

2006). For example, legumes and 

poaceae, the main categories of taxa 

in meadows, are more dependent on 

the presence of mycorrhizal fungi 

(van der Heijden et al., 2016). Thus 

a more permissive host for 

mycorrhizal fungi will be able to 

develop better, which will lead to a 

change in the dominance of natural 

meadows. The decisive factor in the 

morphology of mycorrhiza is given 

by the differences due to the growth 

and development of the 

characteristic roots and the 

branching pattern (Rewald et al, 

2012). 

 

DIFFERENCES BETWEEN Festuca rubra and Agrostis capillaris IN 

MYCORRHIZAL COLONIZATION  

Festuca rubra (red fescue) is 

found in hill and mountain 

grassland on more acidic soils, but 

has a high adaptability to various 

environments. It forms a mixed 

bush with a height of 40-60 cm, it is 

sensitive to drought but very 

resistant to frost and grazing (Foggi 

and Müller 2009). The creeping root 

system is able to develop in shallow 

soil. Maximum root depth: 30 cm. 

Agrostis capillaris (field grass) is 

found in hill and mountain 

grassland on poor soils, has a height 
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of 40-60 cm, blooms late. 

(Vandenkoornhuyse 2002). 

Agrostis capillaris is much 

more permissive for mycorrhizal 

fungi, which can be confirmed by 

changing the level of amber in the 

meadows of this species under the 

influence of fertilization (Păcurar et 

al. 2011, Vaida et al 2021). 

Another explanation could 

be the higher nutrient requirements 

of Agrostis capillaris (Fosaa and 

Olsen, 2000), which forces it to 

invest in more symbionts, again 

recalling the oligotrophy of the 

ecosystem. Vandenkoornhuyse 

(2003) in his study highlighted a 

statistically significant difference in 

the level of diversity of fungi that 

colonize the neighboring species 

Agrostis capillaris and Festuca 

rubra. In contrast, Pawlowska et al. 

(1997) claim that the genus Festuca 

has an above average root 

colonization, and the roots of the 

species of the genus Agrostis 

showing only 20% root 

colonization.

 
CONCLUSIONS 
    

Mycorrhizal fungi are a 

group of microorganisms among the 

most common in the soil, which 

influence plant productivity, support 

the biodiversity of both plants and 

soil biome and improve the vital 

functions of the soil that have 

consequences on plant growth in 

various ecosystems. These facilitate 

nutrient absorption and resistance to 

abiotic and biotic stress (e.g, 

drought and pathogens). 

Mycorrhizal fungi absorb N, 

P, K, Ca, S, Cu and Zn from the soil 

and translocate them to associated 

plants. However, the most important 

benefit to plants is in the improved 

absorption of immobilizing 

nutrients, especially P, Cu and Zn. 

Mycorrhizas are able to shape the 

presence and dominance of grass 

species in oligotrophic grasslands. 
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