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Ph.D. Teodor MARUȘCA at 80 years  

 

 

 

Motto: 
 
          ”The plants aren’t asking you to form sentences 
or to solve an equation, they are asking you to know 

them, to be affectionate and caring them constantly .” 
 

Arundhati ROY 

 

Great lover of the mountain vegetation, of the mountain, he is 
incontestable one of the greatest coryphaei of the Romanian grassland science 

and mountainology, his name being closely related with researches in the field 
of herbaceous vegetation from mountains and their use to the own benefit of the 
inhabitants from there. He was born on 17

th
 August 1941 in the locality Zece 

Hotare from the Mountains Pădurea Craiului, this name being as preordained to 

one that has no limit in his desire of knowing grassland vegetation and 
valorising it the interest of the humans.  

At a young age he had moved in Banat where he had attended all the 
levels of the school, graduating the Medium School no. 5 (this being the name 

of the high school at that time) in 1959. He became student of the Agriculture 
Faculty in the autumn of the same year after the admission exam. 

All the colleagues knew him due to his passion for the knowledge of the 
plants, being one of the students highly appreciated by our distinguished botany 

teacher PhD George BUJOREANU. Wherever we went he was looking for 
plants. Our Agrotechnics teacher, the academician Ieremia STAICU, carried us 
everywhere where he had experimental field plots and, of course, was asking us 
if we knew the plants. Teo MARUȘCA knew them all, to our surprise and 

teacher’s delight. 
He was known among colleagues also because he had a very nice voice 

and was sang wonderful, this thing being highly appreciated by us, being 
nationally laureated at students’ artistic festivals. 

At the graduation of the faculty, he was distributed in Banat region 
(according with the territorial organization of the country from that time) to 
GAS Greoni. After the administrative reorganization of the country and state 
farms he reaches at IAS Grădinari in the position of chef engineer where he was 

set two research fields on grasslands. 
In the summer of the year 1966 he takes an examination for a job in 

research. He succeeded this exam and from 13 December 1967 was employed at 
the Agricultural Research Station Măgurele Brașov. 
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It is known his desire for knowledge and implication in scientific 
research by the authorities that’s why he succeeded to obtain a fellowship in 
Swiss (April - December 1969). This period had a decisive influence on his 

future activity, not only from scientific point of view due to the knowledge 
accumulation, but also due to his mentality. He was amazed by the Swiss people 
simplicity and rapidity in solving the current problems, as it results from his 
writings. 

Returned back in country he was appointed scientific secretary (1970 - 
1977) and laboratory coordinator (1974 - 1977) at SCCP Brașov. 

Because he had looked to apply in our country the Swiss principles he 
suffered. His researcher career was affected, being obliged to leave the research 

as a result of the troubles and hardships to which he was subjected because he 
was set up the Mountain Grasslands Research Base Blana – Bucegi (at 1800 m 
a.s.l.) without having the approval of the State Council of Planning from 
Bucharest (so!). During this period, he does a series of researches regarding the 

live weight gain yield in free grazing regime according to the Swiss model, the 
check of the perennial grasses and legumes species in hayfields and pastures 
grazed with sheep and cattle, and the ecology and typology of Nardus stricta 
grasslands. 

Forcing such a researcher to give up to the passion of his life, research 
where he had obtained great results, it makes us think of the truth attributed to 
A. EINSTEIN: ”Two things are infinite: the universe and human stupidity; and 
I'm not sure about the universe.”. 

He also had some research activity during this period of time, but the 17 years of 
full professional maturity in which he was forced to carry out mainly other 
activities was a great loss for the grassland science research from our country. 

He was activated a while at IAS Prejmer, succeeding in 1982 to defend 

his doctoral thesis. In 1987 was employed at SCCCES Perieni Vaslui, in 1991 at 
ICPCC Brașov, in 1993 at IM Cristian Sibiu and finally in 1995 he returned to 
the Institute of Grasslands where during 2009 - 2017 he is general manager and 
where he still works when I write these lines. 

He had returned to where he really belonged, resuming his work 
determined as if to recover the years in which he was forced to have mainly 
other activities. And the results are appropriate, some for the first time, such as: 
outlining of some mountain gradients of grassland productivity, elaboration of a 

guide for grassland management planning, elaboration of a guide of good 
practices on permanent grasslands and pastoralism, first study of agroforestry 
systems in Romania, evaluation of the grasslands yields based on floristic 
surveys and others. 

During the entire research period he is coordinator in five projects in 
value of 5 million lei (RON) and collaborator in 6 international projects. 
Synthesizing he had significantly contributed to: the research ecology of the 
species Nardus stricta and the elaboration of technologies for the for the 

improvement of the grasslands dominated by this species; improvement of the 
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traditional grassland mobile night enclosures system for the grazing animals; 
assessment of the animal live gain weight; introduction if cultivation system and 
inbreeding of the species Phalaris arundinacea; analysis of the behaviour of 

perennial grasses and legumes varieties; researches regarding the behaviour of 
the calves and lams on pasture; researches regarding the biology of the species 
Colchicum autumnale; improvement and management of the subalpine 
grasslands; researches regarding the compatibility of the perennial grasses seeds 

and cereals with chemical fertilizers for the realisation of anti-erosion mixtures; 
grassland inventory; researches regarding the conservation of biodiversity. 

All these activities were synthesized in books, academic books (being 
associated professor at Transilvania University Brașov), 8 brochures, 202 

scientific works (of which 44 published abroad), 60 scientific abstracts, 450 
popularization papers in various agricultural journals. 

These activities brought him a series of academic awards (five) as well 
as recognition, being a full member of ASAS, AOS-R correspondent and in 

many other scientific bodies. 
An important and appreciated activity was that of referring 66 doctoral 

theses, being invited in this position by doctoral supervisors from the 
Universities of Agricultural Sciences, where he was always warmly received 

because he talked to doctoral students and giving them wise advices. 
He travelled a lot abroad and that was very useful. A book with travel 

impressions would be very interesting. 
The job troubles and the immense pains of fate couldn’t win this daring 

man from Bihor, so from now on I wish him to be healthy, to walk through the 
mountains and to fill his heart with the beauties of the landscapes and plants that 
he loves so much. 

Richard OSMAN wrote: “From an age you can do almost anything that 

comes to your mind. Nobody discourages you, except your doctors and your 
children”. 
  

Happy Birthday and good health! 
 

Prof. univ. em. Dr. Eng. Dr. H.c. Alexandru Pavel Moisuc 

 
 
 
 

 
 
 
 

 
 
 
 



Romanian Journal of Grassland and Forage Crops (2021) 23                                                   10 

 
 
 

 
 



Romanian Journal of Grassland and Forage Crops (2021) 23                                                   11 

PhD Prof. Eng. Gheorghe MOTCĂ on the 80
th

 Anniversary 

 

 

          

          Considering that we are both born in the same 
year, month and day and that I have a good knowledge 
of the extraordinary activity of our distinguished 
grassland scientist colleague, my anniversary evocation 

couldn’t be published without one of the same for my 
”cosmic brother” with a destiny so similar to mine.  

 

The eminent researcher and university professor Gheorghe Motcă, was 
born in 17 august 1941 in the Budișteni commune (current name Bogați) from 

Argeș County. After graduating the general and high school in the year 1959, he 
attended the courses of the Faculty of Agriculture from “Nicolae Bălcescu” 
Agronomic Institute, Bucharest, which he graduated in 1964, being awarded 
with the diploma of Agronomic Engineer. He was a distinguished student, 

standing out as a true researcher in permanent grasslands, a field in which he 
prepared and defended his graduation thesis. As a result, after graduation, he 
was hired through competition as a teacher at the institute where he continued 
his researches in the field of grassland science under the guidance of professors 

Costică Bărbulescu and Paul Burcea. In this institute he followed all the stages 
from preparatory to university professor, being titular professor for the academic 
courses “The culture of grasslands and forage plants”, “Orology/The Science of 
Mountains”, “Pratology/Grassland science” and “Biogeography” for students 

following different specialization in agriculture. 
He completed several specializations for 1-6 months in various 

educational and research institutions in the field of grasslands, forage plants and 
general agriculture in Novi Sad - Yugoslavia (1967), Changins - Switzerland 

(1973), Paris - Grignon - France and Gembloux - Belgium (1992-1994).  
In addition to the specific activity carried out at the department which 

basically was focused on the training of specialists with higher specialization in 
the field of grassland, expertise and project evaluation, academic and 

administrative management in education, Prof. Motcă carried out an extensive 
scientific research on the pastoral heritage found in the Argeș Hills, Făgărașului 
Depression, Bran Platform, Iezer - Păpușa Mountains, Romanian Plain and others. 

As a result, he carried out, with outstanding results, 46 educational and 

scientific research projects, in 14 of them being Project director (responsible). 
This remarkable activity developed in education and research was 

disseminated through the publication of 16 books as first or co-author, 13 
university/courses books and over 110 scientific papers published in our country 

and abroad. 
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Among these publications the most distinguished are the first syntheses 
concerning the research on grasslands from our country and there main areas of 
spread, namely: "Romanian meadows (typology and technology)" (1994) as first 

author, "The hilly meadows from Romania" (1987), for which The Romanian 
Academy awarded him the “Ion Ionescu de la Brad” prize (1990) and “The high 
mountain pastures” (1983), co-authored with prof. Costică Bărbulescu. 

The researches on grassland performed by Prof. Motcă covered a wide 

range of scientific concerns from the study of vegetation to the elaboration of 
technologies for improvement, ending with the use of grasslands with grazing 
animals. 

In summary, Prof. Gheorghe Motcă carried out an extensive scientific 

research activity from which we would like to mention: 
- The elaboration of the basic principles specific to grasslands typology 

that substantiated the geo-botanical, ecological and technological system, in 
collaboration with prof. Gheorghe Anghel; 

- The substantiation of knowledge related to the subject of solar energy 
conversion into dry matter yield for perennial grasses found in grasslands; 

- The development of multi-functionality principles for the grassy carpet 
found in permanent grasslands; 

- The improvement of hilly and mountain grasslands through surface 
measures, especially fertilization and over seeding; 

- The standardization of mixtures formed by grasses and perennial 
legumes from grasslands, the economic stage of exploitation, conversion of 

grass into animal production and others. 
Since the year he completed the specialization internship in Switzerland, 

he was elected as a member of the FAO Study Group for Mountain Grasslands 
in Europe. 

An outstanding merit in teaching activity was his nomination as doctoral 
supervisor in the field of “Agronomy”/since 1992, guiding 21 graduate students 
of this form of specialization. 

In the year 2002 he was elected as corresponding member of the Academy 

of Agricultural and Forestry Sciences "Gheorghe Ionescu-Șișești", Bucharest. 
All these special achievements of Prof. Dr. Eng. Gheorghe Motcă in the 

field of education and scientific research motivates us to wish him many healthy 
years from now on and to express our gratitude on behalf of our society and 

scientific journal for his contribution to the development of the Romanian 
pastoral heritage. 
 

Brașov, April 2021 
 

PhD Eng. Teodor Marușca 

Founding member of the Romanian Society for Grasslands  
 

Deputy Director,  

Research-Development Institute for Grassland - Brașov 
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SYNTAXONOMY OF STEPPE SEMI-SAVANOID WITH  
Chrysopogon gryllus (L.) Trin. AND Bothriochloa ischaemum (L.) Keng. 

From The Eurasian Area 
 

Ștefan Lazu
*
, Ghenadie Titica

*
, Aliona Miron

*
, Alexandru Teleuța

*
, 

Ludmila Talmaci
***

, Ana Iulia Guțu
*
, Tatiana Dziuba

** 

 
*Național Botanical Garden (Institute) ”Alexandru Ciubotaru”, 

MD 2002, Republic of Moldova, Chișinău, 18 Pădurii str. 
**Institutul de botanică M.I. Holodnîi, AȘN Ucraina, Kiev  

***Corresponding autor e-mail: talmaci83@mail.ru 

 

Abstract 

Eurasian steppe semi-savanoid with species - golden beard grass Chrysopogon 

gryllus (L.) Trin.) and bartgrass (Bothriochloa ischaemum (L.) Keng.) are well 

investigated floristically and phytocenotically in Europe, but less so in Asia. The 

analysis of the synthetic lists with these dominants showed that their communities are in 

mesoxerophyte stations within the isotherm of t: 5,1-10,5ºC and form stable 
communities with plant species that do not fully fit into the xeric meadows of Festuco-

Brometea Br.-Bl., 1941 class. These steppe semi-savanoid can form separate 

communities of grasses from Chrysopogono-Bothriochloetea n. n. class, which may 

include the vast Eurasian area with cenoses from Chrysopogonetalia n. n. order, and to 

the north - to the xeric meadows of Festuco-Brometea class, Bothriochloetalia n. n. 
order. This may be more convincing as a result of more in-depth floristic and 

phytocenotic investigations on the entire area of semi-savanoid grasses and in Africa, 

Asia, Australia, Oceania. 
 

Keywords: Chrysopogono-Bothriochloetea n. n. class, Bothriochloetalia n. n. order,. 

Chrysopogonetalia n. n. order. 
 

INTRODUCTION  
 

The current meadows in the 
Republic of Moldova are heavily 

anthropized and distorted, so that it 
is difficult to identify the floristic 
composition appropriate to the 
pedoclimateric conditions of the 

stations. Based on the abundance of 
plant species present in the meadows, 
phytocenotic relationships have been 
established, which would correspond 

to the stations and those that have 
appeared over time. 

Braun-Blanquet J. (1964) 
through phytosociological studies of 

plant communities identified the 
character of stable relationships in 

phytocenoses (with the nomination 
of dominant species, codominant, 

differential, occasional, etc.) and 
enumeration of common species to 
elucidate the degree of organization, 
stability, distribution and formation 

of authentic communities in the area 
within the limits of the soil and 
climatic conditions of the habitat.   

It is obvious that the cenoses 

with the dominant Bothriochloa 
ischaemum and Chrysopogon 
gryllus in the current xerophytic 
meadows are outside the climatic 

preferences, but their area includes 
terrestrial stations within the 
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isotherm limit of (t: 5,1-10,5ºC) 
(Sburlino G. et al., 2013) and 
requires a thorough phytocenotic 

study. These are stations conditions, 
which keep the dominant 
communities in competition for 
light, water, nutrients and maintain 

tense vital relationships, in 
competition for living space, and 
they survive and are maintained due 
to priorities (stem height up to 2 m, 

the formation of bushes on large, 
compact areas), which ensures the 
species from the continental 
biogeographical regions, Pannonian 

steppes, Black Sea, Anatolian and 
Mediterranean to form stable 
meadows with the domination of 
Bothriochloa ischaemum or 

Chrysopogon gryllus, which occupy 

separate terrestrial haitats, but form 
also mixed communities, especially 
in their contact area. 

Having a wide distribution 
area, we decided to analyze the 
floristic and phytocenotic 
composition of the steppe semi-

savanoid with natural distribution. 
From west to east we notice that the 
altitude of the spread of these 
species increases from 80-100 m in 

the west to 2000-3000 m in the east 
(Himalayan mountains in western 
India). In the Mediterranean area 
(North Africa, Balkan Mountains, 

Eastern Alps, Apennines), there are 
species with a compact area, 
forming productive meadows, used 
as pastures, often to anthropization 

(Figure 1). 
 

MATERIAL AND METHOD 
 

Based on the bibliographic 
consultation of the synthetic lists 
from various biogeographical 

regions of Europe (with the most 
recent publications), separate 
communities of Bothriochloa 
ischaemum and Chrysopogon 

gryllus with accompanying species 
and with a high degree of fidelity 
were highlighted. These stations 
comprise fairly large areas south of 

the current xeric meadows of cl. 
Festuco-Brometea (Figure 1). 

The chorological study of 
the communities of Bothriochloa 

ischaemum (Lazu Șt. et al., 2018) 
and Chrysopogon gryllus (Lazu Șt. 
et al., 2019) was performed with the 
demonstration of the diversified 

associative character and which 
depends a lot on the stations and the 

biogeographical region, where they 
are present a wide diversity of 
species of hemicryptophyte, 

therophyte, chamephite or 
phanerophyte plants. But the most 
eloquent index of the resort 
conditions is the presence of the 

dominant species (poaceae) and 
codominant (fabaceae), which are 
identified by analyzing the floristic 
composition of several surveys. 

This floristic analysis contributes to 
the identification of the own stations 
conditions, the dominant 
Bothriochloa ischaemum or 

Chrysopogon gryllus. That is why it 
is necessary to find the species, 
which is the most suitable for the 
stations conditions, in order to 

highlight the habitat where it has 
disappeared by anthropization. 
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The current phytocenotic 
studies of meadows with golden 
beard grass and bearded dominance 

in the Republic of Moldova are 
insufficient. We distinguished the 
phytocenotic position of this species 
by analyzing the synthetic tables on 

the vast natural area presented by 
numerous authors, who made 
phytosociological estimates in 
various biogeographic regions. 

Looking at the synthetic lists of 
Chrysopogon gryllus to which we 
had access, it was necessary to 
know more about the chorology and 

availability of coexistence and 
socialization of the dominant 
species with the local representative 
- exponent of the habitat with the 

faithful plant species (according to 
the concept Braun-Blanquet J., 1964).  

Preliminary data in the study 
of the chorology of steppe semi-

savanoid (Bothriochloa ischaemum 
and Chrysopogon gryllus) served 
both the own investigations on these 
communities (Lazu Șt. et al., 2016; 

2017; 2018; 2019), as well as the 
bibliographic ones (Шабанова Г.А., 
2012; 2014), which testify about the 
current xeric vegetation in great 

decline not only ecologically (global 
warming), but also by the great 
anthropogenic disturbances 
(grazing, trawling, mowing, etc.).  

For starters I used the map of 
the biogeographical regions of 
Europe version of the year 2016, in 

shape file format, which I 
downloaded from the official 
website (w.w.w.eea.europa.eu). 

With the help of ArcGis software 
we were able to process the 
downloaded map in shape file 
format and GPS points taken from 

all authors cited in the reference or 
by the area specified by each author 
in the respective works where the 
species of Bothriochloa ischaemum 

and Chrysopogon gryllus were 
mentioned. On this thematic map of 
the biogeographical regions of 
Europe in the ArcGis program we 

indicated according to the GPS 
points established by the authors the 
numbered positions with numbers in 
green square species Bothriochloa 

ischaemum from 1 to 26 points and 
respectively in green circle species 
Chrysopogon gryllus, from 27 to 67 
points. 

The herbaceous plant species 
Bothriochloa ischaemum and 
Chrysopogon gryllus are widespread 
in various biogeographical regions. 

The analysis of the phytosociological 
literature regarding these plant 
species has demonstrated a wide 
diversity, including numerous 

habitats of biogeographic regions: 
Steppic, Continental, Mediterranean, 
Anatolian, Pannonian, Black Sea. 
They prefer climatic zones with 

sufficient heat and humidity, which 
meet it in the thermal limit of 7.4ºC 
and precipitation - 500 mm. 

 

RESULTS AND DISCUSSION  

 
The meadows dominated by 

Bothriochloa ischaemum and 

Chrysopogon gryllus have a 

compact spread in Eurasia, but 
separated from the xeric ones in Cl. 

Festuco-Brometea. 
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Лавренко Е. M., Рубцов Н. 
И. (1936) mentioned the spread of 
subtropical steppes with 

Andropogon ischaemum 
(Bothriochloa ischaemum) and 
Chrysopogon gryllus in the 
Caucasus, Central Asia, Crimea, 

Central Asian countries, southern 
areas - Anatolia and sub-
Mediterranean (Afghanistan, Iran). 
In Figs. 4 and 6 demonstrate the 

presence of communities with these 
species worldwide. On the 
American continents they appear as 
plants applied in forage crops. In the 

Caucasus and Middle Asian steppes, 
the bearded cenoses are found both 
at low altitudes and in mountainous 
areas with altitudes between 500-

800 m. calcareous rocks from pre-
mountain and mountainous areas 
below. 

In the Caucasus the bearded 

forms constant communities with 
Festuca sulcata, Stipa capillata, S. 
lessingiana, S. szowitsiana, Kochia 
prostrata. In Central Asia, the local 

ones are added to these species - 
Inula grandis, Psoralea drupacea, 
Parovskia scrophulariifolia, etc. In 
the Caucasus, the authors mention 

that on a not too large sector (in the 
area of bearded steppes) there is a 
cenosis dominated by Chrysopogon 
gryllus, but the other components 

are common with those of the 
phytocenoses with Bothriochloa 
ischaemum. 

According to European 

biodiversity - Biogeographical 
regions and seas - 2002 (hereinafter 
EB-BR-2002) grass vegetation 
constitutes 14%, with decreasing 

tendencies, placed on hilly relief, 

plateaus with different altitudes 
(100-500 m), chernozem type soil 
on clays and loess; they occupy 

more of the central part of Europe. 
By analyzing the lists of 

plants published by T. Săvulescu 
(1927), Гейдеман Т. С. (1959), 

Postcard G. Г., Истратий А. И., 
1991, 1992, Шабанова Г. Г., 2012, 
2014, as well as relatively recent 
lists (Lazu et al. 2015, Lazu et al. 

2016), we can mention that the 
steppes in the Plain of Northern 
Moldova (Balti) with the dominance 
of Bothriochloa ischaemum include 

species that are not found in the 
Bugeac steppe, or they meet with a 
lower abundance-dominance. These 
are:  Achillea millefolium, Artemisia 

austriaca, Berteroa incana, 
Caragana mollis, Carduus thoermeri, 
Centauea diffusa, Eryngium 
campestre, Galium verum, Inula 

britanica, Iris halophila, Potentilla 
impolita, Salvia austriaca, Salvia 
nemorosa, Phleum tuberosus, Nepeta 
parviflora, Plantago lanceolata, 

Verbascum phoeniceum, Bromopsis 
inermis, Campanula sibirica, 
Elytrigia intermedia, Hypericum 
perforatum, Jurinea calcarea, 

Medicago romanica, Melilotus 
officinalis, Potentilla argentea, 
Potentilla recta, Salvia verticilata, 
Thymus marschalianus, Trifolium 

medium. 
The meadows with 

Bothriochloa ischaemum from the 
Bălţului Plain (Figure 1, N 1) (Lazu 

et al., 2016) and the ―Iagorlâc‖ 
Nature Reserve (Figure 1, N 16 
(Рущчук А. О. et al., 2006) have 
many floristic similarities with those 
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of the continental biogeographical region.  
 

 
Figure 1. Distribution of xeric meadows with Bothriochloa ischaemum (L.) Keng. and 

Chrysopogon gryllus (L.) Trin. in the biogeographical regions of Europe 

(w.w.w.eea.europa.eu) 
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The characteristic and 
faithful species associated with 
Bothriochloa ischaemum (V), - 

Asperula cynanchica (IV), and ass 

Asperulo (cynanchica) -
Bothriochloetum ischaemii n.n. 
(Figure 2) were highlighted. 

 

 

 
Figure 2. Bothriochloa ischaemum (Vrănești village, district Sângerei), 

continental biogeographical region. 

Săvulescu T. (1927), in the study of the steppes in Basarabia, 
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distinguishes the northern meadows 
with Bothriochloa ischaemum from 
the southern ones, by the presence 

in Hotin and Bălți of the faithful 
species Asperula cynanchica L., and 
of those from Bugiac - Euphorbia 
seguieriana Neck. In this context, 

Lazu et al. (2018) in the area of the 
continental biogeographical region 
of the Republic of Moldova (Bălți 
plain), bearded meadows form 

communities of ass. Asperulo 
(cynanchica) - Bothriolchloetum 
ischaemum n.n., and in the area the 
biogeographical region of the steppe 

(Bugiac plain) ass. Euphorbio 
seguieriana - Bothriochloetum 
ischaemii n.n. If we analyze the 
synthetic lists of other authors, we 

highlight the presence of the faithful 
species - Asperula cinanchica in the 
natural reservation ―Iagorlâc‖ 
(Рущчук А.Д. et al., 2006); Bălțului 

plain (Lazu Șt. et al., 2016), Banat 
and Brașov (Romania) - (Cristea et 
al., 1979; Oroian S. et al., 2007); 
Dobrogea (Romania) - (Doina Ivan 

et al., 1993); Carpathians (Romania) 
- (Chifu T., 2014); SE and NE 
Balkans (Bulgaria) - Apostolova et 
al., 2006; Sopotleva D. et al., 2014 

(Figure 1, N 2-5, 7, 13, 14). 
In the study of the meadows 

with Bothriochloa ischaemum from 
the Republic of Moldova were used 

the surveys (26), which fixed the 
period 1989-2002 from the Bugeac 
Plain and the Bălţului Plain, as well 
as the data from the specialized 

literature (T. Săvulescu 1927, 
Гейдеман Т. С. 1959, Постолаке 
Г.Г., Истратий А.И., 1991, 1992, 
Рущук А.Д., 2008, Шабанова Г.А., 

2012, 2014, Lazu Şt., 2014-2016) 

(Figure 1 , N2), as well as synthetic 
lists with dominance of 
Bothriochloa ischaemum from 

România (Puşcaru-Soroceanu Evd. 
et col., 1963; Dihoru Gh., Doniţă 
N., 1970 Cristea V., Csűrös Şt., 
1979; Ivan D., Doniţă N. et col., 

1963, Chifu T., 2014; Oroianu S., 
Hiriţiu M., Curticăpian M., 2007); 
Bulgaria (Apostolova I. Meshinev 
T., 2006; Sopotleva D., Apostolova 

I., 2014); Ucraina  (Solomakha 
V.A. 1996; Коротченко И.А., 
Мала Ю.И., Фицайло Т.В., 2009); 
Georgia (Nackhutsrishvili I., 2013); 

Tadjikistan (Сафаров Н.М. 
(2015); Spania (Miquel de Caceres 
Ainsa, 1991-2001); Italia (Florineth 
Florin, 1974; Taffetani F., Zitti S., 

Giannangeli A., 2004; Faggi B., 
Lastrucci L., Gennai M., Viciani D., 
2014); Slovacia (Dubravkova D., 
Hegedusoava Janisova M., Skodova 

I., 2010); Serbia (Mirjana 
Kristivojevic Cuk et col. 2015). 
Thus we have phytocenoses with 
Bothriochloa ischaemum from 5 

biogeographical regions: 
Mediterranean, Black Sea, 
Pannonian, Continental and Steppic 
(Figure 1 N 5-26). 

The phytocenotic assessment 
of Bothriochloa ischaemum 
meadows in the Eurasian area is not 
homogeneous. In the European area, 

the phytocenotic classification is 
made according to the principles of 
the Braun-Blanquet J. floristic 
school, the fidelity of the species are 

applied for definition in the 
phytocenotic nomenclature. 

Currently, communities with 
Bothriochloa ischaemum according 

to the phytosociological 
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classification of xeric grasslands 
(Braun-Blanquet J., 1964) are part 
of the ass. Bothiochloetum ischaemi 

(Kristiansen 1937) I. Pop 1977, al. 
Festucion valesiacae Klika 1931; 
ord. Festucetalia valesiacae Br.-Bl. 
et. R.Tx. 1943 and cl. Festuco-

Brometea Br.-Bl. et. R. Tx. 1943, 
and the faithful species are 
represented by the characteristic 
species of the association (Figure 3). 

In the continental 
biogeographic area of Ukraine, 
Solomaha V.A. (1996) in Podolia, 

Абдулаева Я.П., Дiдух Я.П. 
(1999) presents the meadows 
dominated by Bothriochloa 
ischaemum and Chrysopogon 

gryllus in the National Park 
«Подольский товтру», Дiдух Я. 
П., Коротченко И. А. (2000) - in 
Pocutia (Figure 1 N 2-4). 

 

 
Figure 3. Grassland with Bothriochloa ischaemum (L.) Keng.  

in Bugeac (Lărguța village, district  Cantemir). The steppe biogeographical region.  

 

Абдулаева Я.П., Дiдух 
Я.П. (1999) in the national park 
"Podoliskii tovtru" in the 

Transnistrian Podolia area (Ukraine) 
at an altitude of 180-230 m on the 
Pliocene terraces of the Dniester 

River, slope 10-50º, chernozem 
soils formed on limestones, rainfall 
480-550 mm, moon temperature 

July - 22ºC, grass cover - 40-85%, is 
present ass. Bothriochloetum 
ischaemum. In the synthetic list (14 
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surveys) the meadow is abundantly 
dominated by bearded, and Festuca 
valesiaca is registered only in 4 

surveys with a reduced abundance. 
In the synthetic list presented by the 
author Asperula cynanchica is 
mentioned in all surveys, so it 

would correspond to ass. Asperulo 
(cynanchica) - Bothriochloetum 
ischaemii n.n. (Lazu et al., 2018) 
(Figure 1 N 3). Дiдух Я.П., 

Коротченко И.А. (2000) in the 
phytocenoses of the meadows of 
Pocutia (Ukraine, Jabocruchi 
village, Tlumațc district, Ivano-

Francovsc region) the communities 
of dry meadows with the presence 
of Bothriochloa ischaemum is 
mentioned in ass. Teucrio 

(pannonici) - stipetum cappilatae 
var. Bothriochloa ischaemum in 5 
surveys. 

Such phytocenoses are found 

in the lower and middle part of the 
southern and southwestern slopes of 
fl. Dniester with a slope of 20-40º, 
chernozem soils rich in humus 

(Figure 1 N 2). 
Syntaxonomy of sectors with 

ass. Bothriochloa ischaemum in 
various biogeographical regions is 

diverse. 
In the continental 

biogeographical region the 
phytocenoses with Bothriochloa 

ischaemum include slopes, inclines 
and plateaus with an altitude of 100-
600 m, and the characteristic and 
faithful species of these 

communities is Asperula 
cynanchica L. with various 

abundances, but with a stable 
frequency in all communities. The 
hydrotechnical coefficient is 0.8-1.0 

(Figure 4).  
In the steppe biogeographic 

region (Pușcaru-Soroceanu E. et al., 
1963; Dihoru G. et al., 1970; 

Mirjana Kristivoj Cuk et al., 2015; 
Lazu Șt et al., 2016), and in the east, 
in Ukraine Мала Ю. I. (2016), 
Винокуров Д. С. (2014), 

Конайкова В. О. (2019), 
Kolomiychiuk V., Vinokurov D. 
(2016) in more arid climatic 
conditions the local exponent of 

these communities is Euphorbia 
seguieriana Neck., Which includes 
strongly arid resorts with altitudes 
between 100-250 m and the 

hydrotechnical coefficient of 0.7-0.8 
(Figure 1 N 16-19). 

Мала Ю. I. (2016) presents 
ass. Bothriochloetum ischaemii 

from the space attesting a transition 
from the natural forest-steppe area 
to the steppe itself (Ukraine). Ajuga 
chia (I) and Pilosella officinalis (II) 

are brought as characteristic species, 
where their frequency oscillates, 
including Bothriochloa ischaemum 
(8). The characteristic species of the 

communities with Bothriochloa 
ischaemum in the biogeographical 
region - steppe - Euphorbia 
seguieriana Neck.– 16 out of 20 

surveys (Fig 1 N 19). 
Винокуров Д. С. (2014) 

presents the syntax of the 
xerothermic vegetation from the 

Ingul river valley (Ukraine) 
(Festuco-Brometea class). 
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Native to: Afghanistan, Algeria, Austria, Bulgaria, China North-Central, China South-
Central, China Southeast, Corse, Czechoslovakia, East Himalaya, France, Germany, Greece, 

Hainan, Hungary, India, Inner Mongolia, Iran, Iraq, Italy, Kazakhstan, Kirgizstan, Korea, Krym, 
Lebanon-Syria, Manchuria, Mongolia, Morocco, Nepal, North Caucasus, Oman, Pakistan, 

Poland, Portugal, Qinghai, Romania, South China Sea, South European Russi, Spain, 
Switzerland, Tadzhikistan, Taiwan, Thailand, Tibet, Transcaucasus, Tunisia, Turkey, Turkey-in-
Europe, Turkmenistan, Ukraine, Uzbekistan, West Himalaya, Western  Sahara, Xinjiang, 

Yugoslavia 
Introduced into: Alabama, Argentina Northeast, Arizona, Arkansas, Aruba, Bolivia, 

Brazil Northeast, Brazil Southeast, California, Canary Is., Colombia, Colorado, Costa Rica, 

Cuba, Dominican Republic, Easter Is., Florida, Haiti, Jamaica, Jawa, Kansas, Leeward Is., 
Lesser Sunda Is., Louisiana, Mexico Central, Mexico Northeast, Mexico Northwest, Mexico 

Southeast, Mexico Southwest, Mississippi, Netherlands Antilles, Netherlands Antilles, New 
Guinea, New Mexico, New York, Ogasawara-shoto, Ogasawara-shoto, Oklahoma, Philippines, 
Puerto Rico, South Carolina, Tennessee, Texas, Utah, Venezuela 
 

Figure 4. Distribution of  Bothriochloa ischaemum (L.) Keng. 

in the native space and applied of the world 

(www.plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:1191417-2) 

 
In the central area of the 

Ingul river valley, grass 
communities with Bothriochloa 
ischaemum are found on eroded 

soils, covering 70-90%, moss and 
lichens - 10%. Ass. Artemisio 
marchaliana - Bothriochloetum 
ischaemii. The author presents the 

synthetic table with 30 surveys. 
Diagnostic species - Bothriochloa 
ischaemum and Cleistogenes 
bulgarica. Diagnostic species of the 

habitat of communities in the 
biogeographic region - steppes - 
Euphorbia seguieriana Neck. in 22 
surveys out of 30 (Figure 1 N 16). 

Конайкова В.О. (2019) in 
the phytocenotic groups of the class 
Festuco-Brometea from the nature 
reserve ―Еланецький степ‖, which 

is located in the steppe vegetation 
area, located in the Dniester-
Dnieper interfluve. 6 associations 
were relaxed, where Bothriochloa 

  Native 
   

  Introduced 
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ischaemum is presented as a 
diagnostic species along with 
Euphorbia seguieriana Neck., and 

the dominants of these steppes 
would be Festuca valesiaca, Stipa 
capillata, S. lessingiana. S. 
pulcherima, S. ucrainica (Figure 1 

N 17). 
Kolomiychuk V., Vinokurov 

D. (2016) mentions the 
syntaxonomy of Festuco-Brometea 

class dry meadows on the coastal 
area of the Azov Sea (Ukraine). The 
authors note the discreet presence of 
Bothriochloa ischaemum in the cl. 

Festuco-Brometea, with a 
representation of 3-16% in three 
associations: C2 - Ephedro 
distachyo - Stipetum capillatae; C1 - 

Stipa branneri - Bromopsidetum 
cappadopsidociae n.n.; A1 - 
Goniolimon tauricum - Poetum 
angustifoliae. The authors mention 

the presence of steppes with 
Festuco-Brometea and in the east of 
the Kherson region, everywhere is 
the presence of Euphorbia 

seguieriana Neck. (Fig 1 N 18). 
In the study of meadows 

with Chrysopon gryllus and 
Bothriochloa ischaemum from the 

Republic of Moldova were used 
both the results of floristic 
collections from different periods of 
the century 20th (Săvulescu Tr., 

1927; Zahariadi C., (1932–1934) - 
the steppe hills of the Southern 
Moldavian Plain; Николаева Л. П. 
(1950-1955) - steppe meadows from 

the forests with pubescent oak; 
(1980-1981) reservation of 
medicinal plants - village Minjir, 
Poruceni, Selişte Leu (Nisporeni), 

the edge and meadows of the 

mesophytic forests Kononov V. 
(1956), as well as grass collections 
from the 20th century - mesophytic 

forest edges and meadows from the 
forests with fluffy oak (Hânceşti) - 
Vorniceni, Bucovăţ, Codreanca 
(Străşeni), Sadova (Călăraşi) 

(Шабанова Г. А., 2012, 2014), 
―Ciumai‖ Postolache Gh. s. 
Moscovei, distr. Cahul) Miron Al., 
Titica Gh., Pavliuc A. (2017); in 

Câmpia Bugeacului - Ghendov V., 
Izverscaia T., Şabanova G. (2015); 
Titica Gh., 2017: 2018; Lebedenco 
district Cahul district, Titica Gh 

(2017), Iordanovca district 
Basarabeasca district - Titica Gh. 
(2018), as well as their phytocenotic 
treatments analyzed by Шабанова 

Г. А. (2012). It is obvious that these 
grasslands with Chrysopogon 
gryllus and Bothriochloa 
ischaemum in the Republic of 

Moldova tend to expand (Figure 1 N 
27-29). 

By chorological analysis of 
phytocenoses in the associations 

announced by the authors, as well as 
their position in the resort 
(biogeographic region, altitude, 
climate, soil, substrate, light, heat, 

moisture, mineral nutrition, etc.), as 
well as the degree of fidelity and 
spread of the dominant species in 
relation to the resort conditions, but 

also of the plant species, which have 
a predisposition to coexist with the 
stepoforming species (Chrysopogon 
gryllus or Bothriochloa ischaemum) 

over large areas. Some theorists of 
the phytocenotaxonomy of 
Botriochloetum signal the need for 
their appreciation as communities 

with specified but territorial are 
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seen in the composition of the xeric 
meadows of cl. Festuco-Brometea 
Br.-Bl. and R. Tx. ex Klika et 

Hadač 1944, ord. Festucetalia Br.-
Bl. and R. Tx. ex Br.-Bl. 1949, all. 
Festucion valesiacae Klika 1930 
(Figure 5). 

In contemporary studies, 
there is an increased attention to 
poaceae communities with 
tendencies to expand both 

territorially and associative. Such 

works were highlighted in the 
Balkan Mediterranean area - 
Sburlino G. et al., 2013; Pirini Ch. 

et al., 2014; Romeo Di Pietro et al., 
2015; Fanelli Juliano et al., 2015; 
Terzi M., 2015) we decided to 
analyze the lists of communities 

with semi-savanoid grass 
dominance in order to identify the 
specifics of the floristic components 
and the phytocenotic structure based 

on the habitat conditions. 

 

 
Figure 5. Phytocenosis with Chrysopogon gryllus (L.) Trin.  

(National Botanical Garden „Alexandru Ciubotaru‖, Chișinău city). 

 
Currently, the communities 

of meadows with the dominance of 
semi-savanoid grasses are 
mentioned in cl. Festuco-Brometea 
Br.-Bl. 1941, notwithstanding the 

fact that they are found in different 
biogeographical regions 

(Continental, Steppe, Pannonian, 

Black Sea, Anatolia), Mediterranean 
and manifests a special component 
and structure. If we examine their 
spread around the world, we 

identify the insufficiency of 
phytosociological data in the center 
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and east of the area, which would 
complete the vision on these 

communities (Figure 6). 

 

 
Figure 6. Distribution of Chrysopogon gryllus (L.) Trin. in the native space worldwide 

(https://www.gbif.org/species/5674318) 

 
Chrysopogon gryllus (L.) 

Trin. – species of semi-savanoid 
grasses that form dry (xeric) 
meadows over a fairly large area 

(from southern France to the 
western Himalayas (India), 
Thailand, and Australia). It is 
remarkable that in the west of the 

area the meadows are represented 
by a single species of the genus 
Chrysopogon - Ch. gryllus, and in 
Asia (western Himalayas) besides 

Chrysopogon gryllus are also 
mentioned Chrysopogon montanus, 
Ch. aciculatus, Ch. fulvus, Ch. 
serrulatus. Ganatsas PP et al., 

(2004); Joshi MC, et al., (1964); 
Neamsuvan O. et al., (2009); 
Qureshi IM et al., (1964); Sundrlyal 
RC (1995); Singh Vikaspal et al., 

(2015) In Australia, after Blake ST 
(1944), the genus Chrysopogon is 
present with 10 species widespread 
in the northern grasslands of 

Australia: Chrysopogon aciculatus, 
Ch. elongatus, Ch. pallidus, Ch. 
parviflorus, Ch. setifolius, Ch. 

stipoideus, Ch. sylvaticus and Ch. 
gryllus, which is the most diverse 
comprising two subspecies - 
calcaratus, pallidus and two 

varieties - pallidus and spicigera, 
Dobignard A. et al. (2010) mention 
the presence of C. gryllus, C. 
aucheri (Boies.) Stapf., C. 

plumulosus Hochst. 
Golden beard grass 

(Chrysopogon gryllus) is a geophyte 
50-180 cm high, mainly dominates 

in sunny meadows, xero-, 
xeromesophytes, subtermal, on 
chernozem soils, as well as chestnut 
coloured, on various substrates 

(sand, loess, limestone, river rocks , 
marls, debris, etc.) form stable, 
discrete communities with a specific 
habitat. It is mostly dependent on 

the thermal regime, which extends 
within the isotherm of 7.5-10.5°C 
(Sburlino G. et al., 2013) and 
includes various biogeographic 

regions - Continental, Steppe, 
Pannonian, Black Sea, Anatolian, 
but more commonly found in the 
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Mediterranean region at various 
altitudes. 

Chrysopogon gryllus have a 

compact spatial spread in the 
northern hemisphere stretching from 
Western Europe to East East Asia 
(Pacific Ocean), where they form 

communities with various plant 
species of local flora. It mainly 
prefers resorts with high relief, up to 
400-500 m in Europe. In the 

western Himalayas (India) at high 
altitudes (over 3000 m) have a 
spread of communities of these 
herbs in humid, warm and bright 

conditions (Figure 6). 
The phytocenotic evaluation 

of the meadows with Chrysopogon 
gryllus in the Eurasian space is not 

homogeneous. In the European area, 
the phytocenotic classification is 
represented according to the 
principle of the Braun-Blanquet J. 

(1933, 1964) floristic school, the 
constancy or frequency of the 
species is applied for definition in 
the syntaxonomic nomenclature of 

the association. In the Republic of 
Moldova, the phytocenotic 
classification of golden beard grass 
meadows was carried out according 

to the floristic-ecological principles 
with the delimitation of the group of 
associations. Currently, 
communities with sadina dominance 

according to the phytocenological 
classification (Braun-Blanquet J., 
1964), accepted by most 
phytocenologists, are frequent 

various species of grasses, which 
express local ecological conditions 
specific to the estimated region. 
Moreover, the dominant species 

Chrysopogon gryllus is not 

ubiquitous, but sometimes its range 
is interspersed with Bothriochloa 
ischaemum, which expanded into 

the northern hemisphere with 
warming and arid climate (Lazu Șt., 
2014; Lazu et al., 2016 ; 2017; 
2018).  

In the Republic of Moldova, 
sadina meadows were studied 
phytocenotically by Șabanova G.A., 
2012; 2014, distinguishing the 

group of associations - 
Chrysopogon gryllus, with Festuca 
valesiaca based on 17 surveys from 
the forest meadows with fluffy oak. 

The second group of associations, 
the author distinguishes 
Chrysopogon gryllus with 
Bothriochloa ischaemum based on 

the analysis of 19 surveys on 
continental steppe slopes. These 
groups of associations with sadina 
cannot be analyzed in more detail, 

because the synthetic tables are not 
presented. The analysis of the 
phytocenotic publications from the 
Republic of Moldova (Шабанова 

Г.А. 2012, 2014) regarding the 
communities with Chrysopogon 
gryllus, as well as the authors of the 
above mentioned floristic studies 

from the evaluated resorts, the 
faithful species of these meadows, 
highlighted the thyme Thymus 
marschalianus Wild. (T. pannonicus 

All. Ciocârlan 1990, 1992) as a 
species present in both 
biogeographical regions (continental 
and steppe). To elucidate the 

specificity of the resort and the 
faithful species of Chrysopogon 
gryllus and Bothriochloa 
ischaemum, found in various 

biogeographical regions, we 
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analyzed the composition and 
abundance of floristics in the 
phytocenoses of meadows presented 

by authors in synthetic lists: 
Ukraine - Dubyna D.V. (1996); 
Romania - Puşcaru, Soroceanu Ev. 
et al., 1963; Borza Al., 1963; Csűrös 

St., Nidermaier K., 1966; Dihoru 
Gh., 1970; Doina Ivan, N. Donita et 
al., 1993; Donita N., A. Popescu et 
al., 2005; Oprea A., C. Sârbu, 2005; 

Drăgulescu C., Schumacher B., 
2006; Ștefan N., et al., 2007; Chifu 
T. et al., 2014; Italy - Meyer M., 
1975; Nimis P. L. and G. Fonda, 

1997; Sburlino G. et al., 2013; 
Serbia - Jovanovici Sl. et al., 2017; 
Djodjovici Vl. et al., 2012, 
Djodjovici L. et al., 2013; Acici Sv. 

et al., 2015; Croatia - Bernhardt K-
G. et al, 2006; Ilijanici L. et al., 
1972; Jasprica N. et al., 2007; 
Albania - Fanelli G. et al., 2015; 

Greece - Pirini Chr. B. et al., 2014; 
Bulgaria - Tachev Al. et al., 2010; 
Pedaşenco Hr. Et al., 2013; 
Macedonia - Matevski V. et al., 

2015 (Figure 1 N 29-67).   
Дубина Д. В., Дзюба Т. П. 

(2005), in the biospheric 
reservation Dunaiskii (island 

Djarilgaci, Herson, Ucraina) 
registered phytocenoses from ass. 
Dauco (guttati) – Chrysopogonetum 
grylli Popescu, Sanda et Doltu 1980 

(11 surveys) with the following 
floristic composition – Chrysopogon 
gryllus (V), Plantago lanceolata 
(V), Inula salicina (V), 

Cynanchicum acutum (III), 
Dianthus bessarabicus (III), Linum 
austriacum (III), Tragus racemosus 
(III), Scirpoides holoschoenus (V), 

Gypsophila paniculata (III), 

Koeleria sabuletorum (I), 
Euphorbia seguieriana (I), Daucus 
carota (III), Alopecurus pratensis 

(I), Kochia laniflora (IV), Koeleria 
glauca (IV), Carex colchica (II), 
Calamagrostis epigeios (IV), 
Teucrium scordium (III), Solanum 

nigrum (I), Anisantha sterilis (I), 
Vincetoxicum hirundinaria (II), 
Periploca graeca (I), Verbascum 
banaticum (III), Festuca beckeri (I), 

Apera maritima (IV), Secale 
sylvestris (I) (Figure 1 N 30).  

Давидова А. О. (2019) 
presents the syntaxonomy of 

vegetation in the natural park 
"Djarilgațichii" (Kherson, Ukraine) 
class Festucetea vaginatae where it 
mentions ass. Apero maritimi – 

Chrysopogonetum grylli with 
Festuca beckeri, Apera maritima, 
Bromus squarosus, Secale sylvestre, 
Carex colchica, Euphorbia 

segueriana, Chrysopogon gryllus, 
Stipa borysthenica, Poa bulbosa, 
Scirpoides holoschoenus, Dianthus 
platyodon, Juncus borysthenica, 

Koeleria sabuletorum, Syrenia 
montana, Kochia laniflora, Agrostis 
meotica, Alyssum desertorum, 
Anisantha tectorum, Arenaria 

leptochados, Bromus hordeaceus, 
Calamagrostis epigeios, Cerastium 
glutinosum, Cynanchicum 
glutinosum, Cynodon dactylon, 

Milium vernale, Phragmites 
australis, Sisymbrium 
polymorphum, Rumex acetosa, 
Cladonia foliaceae, Cladonia 

rangiformis, Syntrichia ruralis. 
Davydova (2019) shows two 

subassociations with Chrysopogon 
gryllus: 1. Apero maritimi – 

Chrysopogonetum grylli typicum 
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Davydova (2019) subass. nov. and 
2. Apero maritimi – 
Chrysopogonetum grylli stipetum 

borysthenicae Davydova 2019 
subass. nov. (Figure 1 N 30). 

In the Republic of Moldova, 
meadows with Chrysopogon gryllus, 

as mentioned in the previous 
publication (Lazu Șt. et al., 2019), 
are found in the steppe hills of the 
Southern Moldavian Plain, steppe 

meadows in fluffy oak forests, 
medicinal plant reserves village 
Minjir, Poruceni, Seliște Leu 
(Nisporeni), meadows from the 

mesophytic forests of the central 
area of the Republic of Moldova. 
Chrysopogon gryllus - Bothriochloa 
ischaemum (19 surveys) Both the 

first and second group of species 
have a high frequency of the 
dominant species and form stable 
phytocenoses with Thymus 

marschallianus, which is the 
exponent of sadina grasslands in 
steppe and continental ass. Thymo 
(pannonici) Chrysopogonetum grylli 

Donița et al., 1992 (Figure 1 N 27, 
28). 

Pirini et al. (2014), analyzing 
the vegetation of the meadows 

around Vegoritida and Petron lakes 
in northern Greece, altitude 575-720 
m, distinguished the group 
Chrysopogon gryllus - Bothriochloa 

ischaemum, along with the 3 
ruderalized, but with specified plant 
composition, which the authors 
considers seminatural. The group 

Stipa capillata - Koeleria 
macrantha is also presented, whose 
components are faithful participants 
of the Eurasian steppes. It is 

obvious that Chrysopogon gryllus 

and Bothriochloa ischaemum are in 
full agreement with the Balkan 
habitat, because they are also 

present in the clusters - Artemisia 
campestris - Dasypirum villosum 
and Satureja montana - Artemisia 
alba. These communities are 

attributed by the authors to cl. 
Festuco - Brometea, ord. Astragalus 
- Potentillietalia. The authors 
consider these communities similar 

to steppes, or secondary meadows, 
with some relict species from the 
Tertiary period and secondary 
meadows were formed as a result of 

the degradation of Quercus trojana 
forests, forming open spaces or 
"shibliak" type forests. 

The list of plant species of 

natural grasslands with 
phytocenoses Chrysopogon 
(gryllus) - Bothriochloa ischaemum 
around the lakes Vegoritida and 

Petron (north-central Greece) based 
on the analysis of 245 surveys 
mentions the presence of the 
following species of vascular plants 

(Pirini Ch. B. et al ., 2014): 
Differential taxa Erysimum 
crassistylum (31), Avena sterilis 
(15)

1
, Bromus tectorum (15), 

Micromeria cremnophila (23), 
Marrubium peregrinum (8)

*
, 

Cynodon dactylon (4)
*
, Anthemis 

arvensis ssp. icrassata (4)
*
, Vulpia 

ciliata (4), Bromus cappadocicus 
(19), Fumana scoparia (19), 
Petrorhagia thessalia (12), 
Artemisia alba (23)

*
, Teucrium 

capitatum (69), Koeleria macrantha 
(54), Euphorbia myrsinites (42), 

                                              
*
 - plant species that are also found in 

the flora of the Republic of Moldova. 
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Thymus sibthorpii (85), 
Chrysopogon gryllus (58)

*
, Satureja 

montana ssp. macedonia (42), 

Fumana procumbens (23)
*
, 

Hypericum rumelicum (27), Stachys 
iva (15), Asperula purpurea ssp. 
purpurea (23), Asperula aristata 

(4), Astragalus sericophyllus (15), 
Scabiosa webbiana (15), 
Helianthemum salicifolium (58), 
Eryngium campestre (62)

*
, Crupina 

crupinastrum (73), Helichrysum 
luteoalbum (31), Bothriochloa 
ischaemum (77)

*
, Stipa capillata 

(35)
*
.
 

Differential taxa of Festuco-
Brometea: 

Melica ciliata (19)
*
, Ononis 

pusilla (19), Lomelosia argentea 

(23), Linum tenuifolium (12)
*
, 

Sedum urvillei (12), Sanguisorba 
minor (4), Minuartia glomerata ssp. 
macedonica (8), Helianthemum 

nummularium ssp. nummularium 
(4)

*
, Sedum ochroleucum (4), 

Onobrychis arenaria
*
 ssp. 

lasiostachya (12), Convolvulus 

cantabrica (15)
*
, Alyssum 

montanum ssp. montanum (8), 
Allium sphaerocephalon

*
 ssp. 

sphaerocephalon (4), Chondrilla 

juncea (8)
*
, Astragalus onobrychis 

(8)
*
, Paliurus spina-christi (4)

*
, 

Prunus spinosa (4)
*
, Aurinia 

saxatilis
*
 ssp. orientalis (4), Linaria 

simplex (15), Bromus squarrosus 
(23)

*
, Euphorbia helioscopia (23), 

Geranium rotundifolium (15)
*
, 

Consolida regalis (12)
*
, Coronillla 

scorpioides (23), Lathyrus cicera 
(4), Fumaria officinalis ssp. 
officinalis (4), Echinops 
sphaerocephalus ssp. albidus (17)

*
, 

Leontodon crispus (19)
*
. Acinos 

suaveolens (12), Centaurea 
grisebachii (31), Minuartia verna 
ssp. collina (23), Xeranthemum 

inapertum (46), Poa bulbosa (19)
*
, 

Thesium humile (27), Silene 
radicosa (23). Bromus intermedius 
(23), Silene conica (31)

*
, Medicago 

minima (38)
*
, Hippocrepis ciliata 

(27), Verbascum leucophyllum (31), 
Echinops microcephalus (23), 
Allium guicciardii (4), Valerianella 

rimosa (35)
*
, Potentilla recta (19)

*
, 

Paronychia macedonica (4), 
Arenaria serpyllifolia (31)

*
, 

Sideritis montana ssp. montana 

(12)
*
, Scorzonera mollis ssp. mollis 

(12), Ornithogalum divergens (4), 
Carlina corymbosa (15),  
Petrorhargia illyrica ssp. illyrica 

(4), Brachypodium distachyon (19), 
Orlaya daucoides (8), Cruciata 
pedemontana (15), Arrhenatherum 
palaestimum (15), Crepis sancta 

(19), Avena barbata ssp. barbata 
(23), Calamintha nepeta (4)

*
, 

Alyssum sibiricum (4), Medicago 
monospeliaca (4), Medicago 

tuberculata (4), Trifolium scabrum 
(8), Centaurea salonitana (4), 
Goniolimon heldreichii (19), Tesium 
macedonicum (4), Crucianella 

graeca (15), Psilurus incurvus (8), 
Ranunculus sprunerianus (4), Lens 
nigricans (8), Bupleurum praealtum 
(8), Pilosella bauhini (4), 

Pterocephalus plumosus (4), 
Verbascum graecum (4), Potentilla 
detommasii (4), Catapodium 
rigidum (4), Erodium cicutarium 

(4)
*
, Taraxacum sp. (4)

*
, Medicago 

orbicularis (4), Minuartia hamata 
(8), Clypeola jonthlaspi ssp. 
jonthlaspi (8), Silene graeca (12), 

Hypochaeris cretensis (4), Lathyrus 
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saxatilis (4), Tragopogon 
porrifolius (4), Geranium 
purpureum (4), Ziziphora capitata 

(12), Valerianella carinata (4)
*
, 

Medicago coronata (8), Medicago 
medicaginoides (4), Scandix 
australis (8), Lotus corniculatus 

(4)
*
. 

Phytocenoses with 
Chrysopogon gryllus as well as 
those of Bothriochloa ischaemum 

have in their composition a set of 
species of vascular plants that 
together with the dominant species 
form climax communities, and 

anthropogenic activities (mowing, 
grazing) influence them less 
compared to other grass 
communities. These species have 

acquired a series of adaptations in 
the evolution of biological 
peculiarities and the root system to 
support aridization with numerous 

roots and rhizomes and form bushes 
on large areas, and in the aerial part 
reaches a height of up to 1-1.5 m 
with light. and the heat occupies the 

vegetative and seed propagation to 
the extension of the surfaces with 
this plant, in the living space. That 
is why species of semi-savanoid 

herbs require separate treatment in 
the phytosociological hierarchy, 
especially since we are pressured by 
anthropological activities, and the 

consequences of these activities are 
evident in desert areas of ancient 
civilizations - Mesopotamia, Egypt, 
ancient Greece, Roman Empire.    

 Cl. Chrysopogono-

Bothriochloetea n. n. includes the 
following species widespread in the 
Republic of Moldova and in the 

natural area of steppic communities: 

Chrysopogon gryllus (L.) Trin., 
Bothriochloa ischaemum (L.) 
Keng., Cynodon dactylon (L.) Pers., 

Eryngium campestre L., Melica 
ciliata L., Linum tenuifolium L.. 
Helianthemum nummularium (L.) 
Mill., Onobrychis arenaria (Kit.) 

DC., Convolvulus cantabrica L., 
Allium sphaerocephalum L., 
Astragalus onobrychis L., Paliurus 
spina-christii Mill., Prunus spinosa 

L., Aurinia saxatilis (L.) Desv., 
Echinops sphaerocephalus L., 
Leontodon crispus Vill., Poa 
bulbosa L., Potentilla recta L., 

Scorzonera mollis Bieb., 
Calamintha nepeta (L.) Savi, 
Taraxacum officinale Wigg., Lotus 
corniculatus L., Fumana 

procumbens (Dun.) Gren. et Godr. 
Terzi M. (2015) mentions in 

the Mediterranean meadows of the 
western Balkans (Croatia, Albania, 

Montenegro, Slovenia and Serbia, 
Italy, Kosovo, Bosnia and 
Herzegovina, Bulgaria), the floristic 
composition of the species from the 

group of Chrysopogonetum. Thus, it 
was established  all. Chrysopogono-
Saturejon subspicatae Cernjavski et 
al. 1949, ord. Scorezoneretalia 

villosae, cl. Festuco-Brometea with 
associations: 

1. Ass. Danthonio-

Chrysopogonetum grylli Boscaiu 

1972 (at high altitudes) 

2. Ass. Asphodela 

microcarpi – Chrysopogonetum 

grylli Horvatić  1963 (low altitudes 

in the eastern region)  

3. Ass. Schoeno 

nigricantis - Chrysopogonetum 

grylli Pignatti ex Feoli Chiapella et 
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Poldini 1993 (low altitudes in the 

western Mediterranean regions). 

By analyzing 159 surveys, 
Terzi M. (2015) established al. 
Chrysopogono grylli-Saturejion 
subspicata Cernavski et al., 1948 

and ord. Scorzoneretalia (villosae), 
and we took as a basis for 
establishing the provisional 
phytocenotic class - 

Chrysopogonetalia n. n. With the 
component species: Satureja 
montana subsp. variegata (42), 
Bupleurum veronense (40), Salvia 

officinalis (31)
*
, Onosma echioides 

subsp. dalmatica (18), Euphorbia 
fragifera (15), Centaurea cristata 
(15), Carduus nutans subsp. 

micropterus (14), Genista sylvestris 
subsp. dalmatica (11), Centaurea 
spinosociliata (9), Centaurea 
tommasini (9), Astragalus muelleri 

(7), Festuca lapidosa (4), Achillea 
nobilis (4)

*
, Onobrychis arenaria 

subsp. tomasini (3)
*
, Jurinea mollis 

(3), Muscari botryoides (5), 

Edraianthus tenuifolius (5), Crepis 
chondrilloides (1), Bunium alpinum 
subsp. montanum (2), Iris pallida 
subsp. illirica (3), Stachys recta 

subsp. labiosa (1)
*
, Allium 

ericetorum (1), Potentilla pusilla 
(1), Teucrium montanum (38)

*
, 

Koeleria splendens (60), Globularia 
cordifolia (5), Stipa eriocaulis (24), 

Scorzonera austriaca (6)
*
, Seseli 

Kochii (13), Potentilla heptaphylla 
ssp. australis (16), Genista sericea 
(7), Inula ensifolia (2)

*
, Dianthus 

sylvestris ssp. tergestinus (26), 
Genista sylvestris ssp. sylvestris 
(13), Trinia glauca (1), Potentilla 
tommasiniana (9), Stachys recta 

ssp. subcrenata (15)
*
, Ornithogalum 

ortophyllum ssp. Kochii (7),  
Euphrasia illyrica (2), Hyacinthella 
dalmatica (3), Centaurea scabiosa 

ssp. fritschii (2)
*
, Rhinanthus  

alectorolophus ssp. freynii 
(7)

*
, Filipendula vulgaris (1)

*
, 

Plantago media (5)
*
, Ononis 

spinosa (4), Trifolium rubens (1)
*
, 

Hypochaeris maculata (1), 
Scorzonera villosa ssp. villosa (11), 
Knautia illyrica (1), Centaurea 

jacea ssp. weldeniana (4)
*
, 

Dorycnium pentaphyllum ssp. 
herbaceum (8), Ferulago campestris 
(3), Prunella laciniata (4)

*
, Salvia 

pratensis (32)
*
, Eryngium 

amethystinum (69), Chrysopogon 
gryllus (48)

*
, Festuca illyrica + F. 

stricta ssp. sulcata (32), Plantago 

vulneraria ssp. polyphylla (2), 
Stachys officinalis (4)

*
, Scabiosa 

triandra (18), Centaurea jacea ssp. 
gaudinii (1)

*
, Dorrycnium 

pentaphyllum ssp. germanicum (15), 
Festuca valesiaca (43)

*
, Veronica 

barrelieri (8)
*
, Medicago prostrata 

(23), Naccaea praecox (9), 

Leucanthemum platylepis (1), 
Euphorbia nicaeensis (4), Seseli 
montanum ssp. tommasinii (6), 
Bromus erecta s.l. + B. condensata 

(79), Sanguisorba minor (52), 
Carex humilis (17)

*
, Helianthemum 

nummularium ssp. obscurum (21)
*
, 

Brachypodium pinnatum
*
 + B. 

rupestre (11), Thymus langicaulis 
s.l. (58), Galium lucidum (33), 
Teucrium chamaedrys (26)

*
, Galium 

verum (4), Briza media (1)
*
, 

Euphorbia cyparissias (28)
*
, 

Asperula cynanchica (24)
*
, 

Hippocrepis comosa (25), 
Globularia bisnagarica (9), 

Anthericum ramosum (7)
*
, Carex 
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flacca (1), Leontodon crispus (23)
*
, 

Carex caryophylea (8)
*
, Linum 

tenuifolium (20)
*
, Asperula 

purpurea (19), Sedum sexangulare 
(48), Pilosella officinarum (20), 
Carlina acaulis (2), Petrorhagia 
saxifraga (42)

*
, Campanula 

glomerata (1)
*
, Pimpinella 

saxifraga + P. alpina (2)
*
, Allium 

lusitanicum (9), Bothriochloa 
ischaemum (35)

*
, Asperula aristata 

(18), Medicago falcata (1)
*
, 

Centaurea jacea (3)
*
, Fumana 

procumbens + F. ericoides (30)
*
, 

Koeleria macrantha (12), Artemisia 

alba (19), Thymus pulegioides (1), 
Melica ciliata (23)

*
, Medicago 

lupulina (4)
*
, Trifolium campestre 

(11)
*
, Ranunculus bulbosus (1), 

Echinops ritro (4)
*
, Anthyllis 

vulneraria (26), Polygala nicaeensis 
(9), Teucrium capitatum ssp. 
capitatum (36), Galium 

corrudifolium (19), Saturea 
montana (13), Carex hallerana (19), 
Kengia serotina (18), Paronijchia 
kapela (7), Alyssum montanum (14), 

Poa bulbosa (8)
*
, Armeria 

canescens (1), Argyralobium 
zanonii (9), Lactuca viminea (6).  

Based on this list we propose 

the following composition of the 
ord. Chrysopogonetalia grylli n. n. 
with plant species included in the 
Flora of the Republic of Moldova: 

Achillea pannonica Scheele, 
Koeleria cristata (L.) Pers., Carex 
supina Wahlenb., Helichrysum 
arenarium (L.) Moench, Medicago 

romanica Prod., Inula hirta L., 
Elytrigia repens (L.) Nevski, 
Galium campanulatum Vill., 
Securigera varia (L.) Lassen, 

Dianthus membranaceus Borb., 

Adonis vernalis L., Crocus 
reticulatus Stev. ex Adam, 
Arabidopsis thaliana (L.) Heynh., 

Myosotis micrantha Pall. ex Lehm., 
Veronica verna L., Galium verum 
L., Hypericum perforatum L., 
Gagea minima (L.) Ker-Gawl., 

Gagea pusilla (F. W. Schmidt) 
Schult et Schult. fil., Caragana 
mollis (DC.) Bess., Doronicum 
hungaricum Reichenb. fil., 

Pulsatilla grandis Wend., Pulsatilla 
nigricans Störck, Viola ambigua 
Waldst. et Kit., Bromus inermis 
Leyss., Jurinea mollissima Klok., 

Otites moldavica Klok., Stachys 
officinalis (L.) Trevis, Lathyrus 
pannonicus (Jacq.) Garcke, 
Lathyrus pallescens (Bieb.) C. 

Koch, Brachypodium pinnatum (L.) 
Beauv., Calamagrostis epigeios (L.) 
Roth, Dactylis glomerata L., Poa 
angustifolia L.  

 The steppe semi-savanoid 
with bearded domination make up 
ord. Bothriochloetalia ischaemum n. 
n., currently widespread in 

biogeographical regions: 
Continental, Steppe and less in the 
Mediterranean. Based on the list of 
phytocenotic surveys mentioned by 

Doina Ivan, Nicolae Doniță et al., 
1993 through the analysis of 219 
surveys, it included the continental 
and steppe biogeographical regions 

of Romania. 
Doina Ivan, Doniță N. et al., 

1993, (Romania), with ass. 
Bothriochloetum (Andropogonetum) 

ischaemi (Krist. 137) I. Pop 1977, 
proposed as a basis for the 
phytocenotic order the list of plant 
species ord. Bothriochloaetea n. n.: 

Chrysopogon gryllus (I), Festuca 
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valesiaca (IV), Bothriochloa 
ischaemum (V), Poa angustifolia 
(I), Thymus pannonicus (II), 

Medicago lupulina (II), Cynodon 
dactylon (II), Medicago minima (I), 
Stipa ucrainica (I), Carex humilis 
(I), Brachypodium pinnatum (I).  

Al. Festucion rupicolae 
Festuca rupicola (I), 

Polygala major (I), Salvia nutans 
(I), Centaurea orientalis (I), 

Teucrium polium (I), Salvia 
nemorosa ssp. tesquicola (I), 
Potentilla recta (I), Convolvulus 
catabrica (I), Ajuga laxmanii (I), 

Seseli campestre (I), Stipa capillata 
(I), Nonea pulla (I), Cleistogenes 
serotina ssp. bulgarica (I), Trinia 
ramosissima (I), Onosma visianii 

(I), Cephalaria uraliensis (I), Aster 
oleifolius (I), Stipa pulcherima (I), 
Dorycnium herbaceum (II), 
Veronica orchidea (I), Artemisia 

austriaca (II), Astragalus 
dasyanthus (I), Phlomis pungens (I), 
Xeranthemum annuum (I),  
Pulsatilla montana (I), Salvia 

austriaca (I),  Agropyron 
pectinatum (I),  Echium russicum 
(I), Inula germanica (I), Taraxacum 
serotinum (I), Phlomis tuberosa (I), 

Ranunculus illyricus (I), Stipa 
lessingiana (I), Orlaya grandiflora 
(I),  Rumex tuberosus (I), Crupina 
vulgaris (I), Astragalus austriacus 

(I), Reseda lutea (I), Agropyron 
cristatum (I), Achillea clypeolata 
(I), Anchusa barrelieri (I), 
Androsace elongata (I), Artemisia 

absinthium (I), Cardus hamulosus 
(I), Centaurea marschalliana (I), 
Ceratocephala testiculata (I), 
Crambe tataria (I), Dianthus 

capitatus (I), Dianthus leptopetalus 

(I), Herniaria incana (I), 
Hyacynthella leucophaea (I), Iris 
sintenisii ssp. brandzae (I), Lathyrus 

pallescens (I), Linum austriacum 
(I), Linum hirsutum (I),  
Melampyrum arvense (I), Oxytropis 
pilosa (I), Serratula radiata (I), 

Verbascum speciosum (I), 
Astragalus asper (I), Allium fuscum 
(I), Astragalus monspessulanum (I), 
Anchusa officinalis (I), Cruciata 

pedemontana (I), Medicago rigidula 
(I), Bupleurum affine (I), Veronica 
incana (I), Cerastium 
brachypetalum (I), Potentilla 

astracanica (I), Scorzonera lanata 
(I), Fumana procumbens (I), 
Petrorhagia illyrica ssp. 
haynaldiana (I), Achillea 

crithmifolia (I), Silene bupleuroides 
(I), Valerianella pumila (I), Ajuga 
pseudochia (I). 

 Festucetalia valesiacae 

 Asperula cynanchica (II), 
Centaurea biebersteinii (II), 
Achillea setacea (II), Trifolium 
montanum (I), Campanula sibirica 

(II), Stachys recta (I), Coronilla 
varia (II), Onobrychis viciifolia (I), 
Potentilla cinerea (II), Hieracium 
bauhini (II), Leontodon crispus (I), 

Fragaria viridis (II), Poa bulbosa 
(I), Verbascum phoeniceum (I), 
Elytrigia intermedia (I), Scabiosa 
ochroleuca (II), Chondrilla juncea 

(III), Astragalus onobrychis (I), 
Veronica prostrata (I), Onobrychis 
arenaria (I), Iris pumilla (I), 
Muscari tenuifolium (I), Achillea 

nobilis ssp. neilreichii (I), 
Eryssimum diffusum (I), Artemisia 
campestris (I), Silene otites (I), 
Bupleurum falcatum (I), 

Chamaecytisus austriacus (I), 
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Dianthus membranaceus (I), Inula 
hirta (I), Inula salicina (I), Allium 
rotundum (I), Bromus inermis (I), 

Echinops ruthenicum (I), Echium 
italicum (I), Melica ciliata (I), 
Senecio jacobaea (I), Siderites 
montana (I), Jurnea arachnoides 

(I), Linum tenuifolium (I), 
Euphorbia nicaeensis (I), Dianthus 
pallens (I), Achillea pannonica (I), 
Anthemis tinctoria (I), Asperula 

tenella (I), Cephalaria 
transsilvanica (I), Minuartia 
setaceae (I), Tanacetum millefolium 
(I), Erophila verna (I), 

Haplophyllum suaveolens (I), 
Ornithogalum ortophyllum (I), 
Veronica austriaca (I), Anthemis 
ruthenica (I), Aegilops cylindrica 

(I), Asyneuma canescens (I), 
Carthamus lanatus (I), Alyssum 
linifolium (I), Tunica saxifraga (I), 
Vicia lathyroides (I), Centaurea 

tenuiflora (II), Hieracium 
hoppeanum (I), Androsace maxima 
(I), Achillea ochroleuca (I). 

 Festuca-Brometea 

Koeleria macrantha (I), 
Eryngium campestre (IV), Teucrium 
chamaedrys (III), Plantago 
lanceolata (III), Galium verum (II), 

Filipendula vulgaris (I), Potentilla 
argentea (III), Salvia pratensis (I), 
Euphorbia cyparissias (II), 
Sanguisorba minor (II), Trifolium 

alpestre (I), Carex praecox (I), 
Plantago media (I), Dianthus 
carthusianorum (I), Trifolium 
campestre (II), Prunella laciniata 

(I), Phleum phleoides (I), Salvia 
verticillata (I), Anthericum 
ramosum (I), Veronica spicata (I), 
Pimpinella saxifraga (I), Echium 

vulgare (II), Carex humilis (I), 

Thymus glabrescens (I), Achillea 
collina (II), Trifolium arvense (I), 
Carex caryophyllea (I), Hieracium 

pilosella (I), Cardus nutans (I), 
Brachypodium pinnatum (I), Poa 
compressa (I), Centaurea 
jurneifolia (I), Acinos arvensis (II), 

Agremonia eupatoria (II), 
Asparagus officinalis (I), Galium 
glaucum (I), Erodium cicutarium 
(I), Linum genistifolia (I), Thlaspi 

perfoliatum (I), Daucus carota (II), 
Tragopogon dubius (I), Allysum 
alyssoides (II), Arenaria 
serpyllifolia (I), Berteroa incana (I), 

Dasypyrum villosum (I), Ajuga 
chamaepytis (I), Galium octonarium 
(I), Alyssum desertorum (I), 
Anchusa ochroleuca (I), Campanula 

glomerata (I), Cerinthe minor (I), 
Crepis foetida ssp. rhoeadifolia (I), 
Draba nemorosa (I), Erysimum 
odoratum (I), Euphorbia agraria 

(I), Gypsophila paniculata (I), 
Helychrisum arenarium (I), 
Hieracium echioides (I), Holosteum 
umbelatum (I), Lavathera 

thuringiaca (I), Linaria vulgaris (I), 
Marrubium peregrinum (I), Muscari 
comosum (I), Muscari racemosum 
(I), Picris hieracioides (I), 

Rapistrum perenne (I), Salva 
aethiopis (I), Sedum acre (I), 
Stachys germanica (I), Taraxacum 
erythrospermum (I), Thesium 

dollineri (I), Thymaelea passerina 
(I), Verbascum lychnitis (I), 
Verbascum phlomoides (I), 
Xeranthemum cylindraceum (I), 

Tunica prolifera (I), Crucianella 
oxyloba (I), Hierochloa odorata (I), 
Eragrostis minor (I), Myosotis 
stricta (I), Trifolium striatum (I), 
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Marrubium pestalozae (I), Achillea 
coarctata (I).  

Some researchers of 

communities with Bothriochloa 
ischaemum and Chrysopogon 
gryllus Andropogonets Redzic S 
(1999); Sburlino G. et al. (2013); 

Pirini Ch. Et al. (2014); Romeo Di 
Pietro et al. (2015); Fanelli Jul. et al. 
(2015) ; Terzi M. (2015); Matevski 
V. et al. (2015), signals the 

specificity of these communities of 

mesoxerophyte poaceae at the 
border with the steppes belonging to 
the Festuco-Brometea class. It is 

obviously higher, as well as their 
frequency, which is why we believe 
that these mesophilic communities 
should be viewed separately from 

the xeric ones - assigning them the 
highest rank in the hierarchy of 
phytocenotic taxa, as well as a more 
in-depth individual study. 

 

CONCLUSIONS  
 

Eurasian grasslands (golden 
beard grass - Chrysopogon gryllus 
(L.) Trin. and bearded - 

Bothriochloa ischaemum (L.) 
Keng.) are widespread in European 
biogeographical regions - 
Continental, Steppic, Pannonian, 

Black Sea, Anatolia, as well as in 
Central and East Asia. The analysis 
of the synthetic tables with the 
natural vegetation from various 

biogeographical regions of Europe 
highlighted the faithful associative 
character of the local plant species 
with the dominance of the steppe 

semi-savanoid. Meadows with 
Bothriochloa ischaemum in the 
continental and Pannonian 
biogeographical region form stable 

communities with ass. Asperulo 
(cynanchica) - Bothriochloetum 
ischaemii n. n. In steppe, ass. 
Euphorbio (seguieriana) - 

Bothriochloetum n.n., Alpine - ass. 
Glycyrrhizo (glabra) - 
Bothriochloetum ischaemii, in the 
Mediterranean - ass. Melico (ciliata) 

- Bothriochloetum ischaemum n.n. 
and others.   

 Grasslands with 
Chrysopogon gryllus (L.) Trin form 
discrete communities south of those 

with Bothriochloa ischaemum. In 
the continental and steppe 
biogeographic regions, after the 
analysis of the synthetic tables, the 

presence of phytocenoses from ass. 
Thymo (pannonici) - 
Chrysopogonetum grylli Donița et 
al., 1992, and on the Black Sea 

coast - ass. Dauco (guttati) - 
Chrysopogonetum grylli Popescu, 
Sanda, Doltu 1980 and ass. Apero 
maritimi - Chrysopogonetum grylli 

n. n. In the Mediterranean 
biogeographical region, the 
communities of steppe semi-
savanoid are dependent on the 

altitude of the locality. At low 
altitudes (50-100 m) there are 
spread the phytocoenosis ass. Carici 
(humulus) - Chrysopogonetum grylli 

Kojici, 1959; ass. Schoeneto 
(nigricans) - Chrysopogonetum 
grylli Kojic, 1959; ass. Nerieto 
(olcandri) - Chrysopogonetum grylli 

Jasprica et al., 2007; ass. Teucrio 
capitati Chrysopogonetum grylli 
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Sburlino et al., 2008, at medium 
altitudes, 200-500 m high - 
phytocenoses from ass. Globularia 

(elongata) - Chrysopogonetum 
grylli Ilijanici et al .; ass. Bromo 
(erectus) - Chrysopogonetum grylli 
Horvatič 1934; ass. Asphodelo 

(ramosus) - Chrysopogonetum grylli 
Horvatič (1936) 1957; at high 
altitudes (600-1200 m) 
phytocoenosis in ass. Bromo 

(fibrosis) - Chrysopogonetum grylli 
Tatic 1969; ass. Danthonio (alpine) 
- Chrysopogonetum grylli Kojic 
1959; Boșcaiu (1970), 1972; ass. 

Teucrio (capitati) - 
Chrysopogonetum grylli Sburlino et 
al., 2003; ass. Agrostis (capillari) - 
Chrysopogonetum grylli Kojic 

1959; ass. Petrorhagia 
(haynaldianae) - Chrysopogonetum 
grylli Matevski et al., 2015. 

In the biogeographical 

regions - the Black Sea and 
Anatolia, synthetic tables mention 
Chrysopogon gryllus as a 
component of communities 

dominated by Quercae and 
Juniperus phanerophytes, less often 
as a component of high-altitude 
Anatolian grasslands. 

Unfortunately, we have not 
identified works with synthetic 
tables of meadows in the north, 
center and east of these poaces of 

Africa. These poaceae, from a 
syntaxonomic point of view, would 

form separate meadows from cl. 
Bothriochlo-Chrysopogonetea n. n. 
and ord. Bothriochloetalia n.n. and 

Chrysopogonetalia n.n. with 
existing alliances and associations. 

In the Republic of Moldova 
communities of grasses from 

Chrysopogono-Bothriochloetea n. n. 
class are obvious and are found in 
two biogeographical regions - 
continental and steppe. In the 

northern area is the continental 
biogeographic region with the 
spread of bearded communities in 
the ass. Asperulo (cynanchica) - 

Bothriochloetum ischaemii n. n. In 
the south of the Republic of 
Moldova where the steppe 
biogeographic region is located, the 

bearded makes stable communities 
of ass. Euphorbio (seguieriana) -
Bothriochloetum n. n. Both 
associations are components of all. 

Bothriochlonion n. n., ord. 
Bothriochloetalia n. n. 
Phytocenoses with Chrysopogon 
gryllus from the Republic of 

Moldova spread in the steppe 
biogeographic region and less in the 
continental one form communities 
of ass. Thymo (pannonici) - 

Chrysopogonetum grylli Donița et 
al., 1992; all. Chrysoponion n. n., 
ord. Chrysopogonetalia n. n., and 
both would form cl. Chrysopogono-

Bothriochloetea n.n. 
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Abstract 

Grasslands are the source of a wide range of public goods and ecosystem 

services, ranging from meat and dairy products to recreational and tourism 

opportunities. In this paper, 5 pasture areal from Tureni, Cluj, Romania was studied. 

Following this study, 3 types of representative grasslands were identified, specific to 
the area of the Transylvanian Plain, where measures were developed for the 

maintenance and improvement of the identified types of grasslands. We recommend that 

maintenance and use measures be carried out on the studied pasture. 

 

Keywords: biodiversity, Tureni, ecological factors, sheep, types of grassland. 
 

INTRODUCTION 

 

Grassland ecosystems hold 
an important part of Europe’s 
biodiversity. They offer ideal 

conditions for a vast diversity of 
habitats and species, and are 
especially important for birds and 
invertebrates, providing vital 

breeding grounds (Owen, 2008).  
UNESCO defines grassland as “land 
covered with herbaceous plants with 
less than 10 percent tree and shrub 

cover.” According to FAO, 
grasslands (sensu lato) are among 
the largest habitat type in the world; 
their area is estimated at 52.5 

million km
2
, or 40.5% of the Earth’s 

landmass (LIFE III). Grasslands are 
very diverse in terms of 
management, yield and biodiversity 

value (Lesschen et al., 2014). 
The area of grasslands in the 

EU declined by 12.8% from 1990 to 
2003 FAO (2006); only a few 

Member States managed to buck 
this trend (LIFE III). 

The presence of grazing 

livestock is often essential for 
maintenance of the grassland 
habitat. Therefore, changes in the 
number and distribution of livestock 

may profoundly affect the 
grasslands and their value for 
wildlife.  

According to FAO (2006), 

the numbers of cattle and sheep in 
EU-25 declined by 10.3% and 
11.4% respectively from 1990 to 
2003. 

It is well documented that 
large herbivore have pronounced 
effects on plant communities in 
grassland ecosystems, and the 

extent and course of their effects 
can largely depend on both plant 
and herbivore characteristics (Liu 
et. al, 2015). A lot of studies 
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highlighted the importance of plant 
productivity in predicting the impact 
of herbivores on grasslands. Yet, 

there has been little consideration of 

how different herbivores affect plant 
communities that, in turn, differ in 
plant diversity (Liu et. al, 2015). 

 

MATERIAL AND METHOD 

 

The floristic studies were 
carried out last year (2020) in the 
perimeter of the Tureni, in the West 
of the Transylvanian Plain. The 

climate of the area is continental, 
and according to the Koppen 
system, it has a formula with 4 
distinct seasons. The average annual 

rainfall recorded at ARDS Turda the 
nearest meteo station in 2020 was 
50.5 mm, the rainiest being June, 
when it falls on average 166.6 mm, 

and the driest was January, when it 
falls on average only 10.4 mm. In 
2020 the annual average 
temperature was 10.5˚C, which 

compared to the average over 60 
years 9.1˚C, represents an increase 
of 1.4˚C, which is not a negligible 
value and shows the global warming 

trend. 
The floristic composition 

was interpreted using an improved 
Braun-Blanquet scale with 

subdivisions (Păcurar and Rotar, 
2014). Sward fodder value was 
calculated based on species quality 
score on a scale from 1 (poor) to 9 

(excellent), after Dierschke and 

Briemle (2002), as modified by 
Păcurar and Rotar (2014). Sward 
fodder value was performed on a 
scale from 1 (poor sward, quality 

dominated by toxic species) to 9 
(excellent) after Păcurar and Rotar 
(2014). Data regarding the share of 
economic groups (Poaceae, 

Cyperaceae-Juncaceae, Fabaceae 
and other botanical families- OBF), 
species number were processed by 
analysis of variance. Plant 

resistance against interference 
mechanical, such as mowing, 
grazing and crushed materialized by 
value indicator (from 1-9) after 

Dierschke and Briemle (2002), and 
the names of appropriate species 
depending on the category 
disturbance were taken after Păcurar 

and Rotar (2014). Based on data 
from spectrum it can be calculate 
the average indicator of a 
phytocenosis. This may be 

unweighted or weighted. Assigning 
a phytocenosis feed is achieved at 
the expense calculated weighted 
average indicator value. 

 
RESULTS AND DISCUSSION 

 
Within Tureni on the 5 

studied places, we identified 3 
representative grassland types as 
follows: Festuca rupicola, Festuca 
rupicola+ Agrostis capillaris type; 

and Lolium perenne. From these 

three types of grassland will be 
presented only Festuca rupicola 
because was identified in more 
location. 
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The type of grassland 
Festuca rupicola was identified on a 
place with a medium slope of 35-

40%, with a V exposure and a 
general coverage of 97.75%.  

The grassland is used for 
grazing with sheep in the last 10 

years. The floristic composition of 
the Festuca rupicola type is 
represented by 47.75% Poaceae, 
9% Fabaceae, and 41% OBF (other 

botanical families, table 1). Among 
the Poaceae, in addition to the 
dominant species, Festuca valesiaca 
and Bromus inermis have a 

participation of 5% coverage. 
Fabaceae are represented by the 
Lotus corniculatus species with 8% 
cover. The plants from other 

botanical families are represented 
by Euphorbia cyparissias 12.5%, 
Achillea millefolium 12.5%, and the 
rest of the species having a 

participation only 0.5%-2.5 % in the 
sward. 

Following the ecological 
spectrum, it is found that the 

phytocenosis of the Festuca 
rupicola grassland type is meso-
xerophilic (Up = 3.90), neutrophilic 
(Rp = 7.60) and oligotrophic (Np = 

4.01). 
Herbivores strongly 

influence plant communities and 
ecosystem processes in a variety of 

habitats, often changing vegetation 
composition, species diversity and 
productivity (Milchunas, Sala and 
Lauenroth 1988; McNaughton et al. 

1989). 
From an agronomic point of 

view, the phytocenosis of the 
Festuca rupicola type is 

environmentally tolerant to mowing 

(Cp = 6.10), grazing (Pp = 5.83) and 
crushing (Sp = 5.87). 

Grazing different animals 

together can have huge benefits in 
terms of grassland management and 
can increase grass utilization 
(https://www.nwfagriculture.co.uk/) 

While cattle use their 
tongues to pull and tear, sheep use 
their teeth to nibble, grazing much 
closer and getting into parts of the 

pasture that cattle either ignore or 
cannot reach. This can increase 
grass tillering and sward 
productivity – meaning animals 

will, long-term, gain more weight 
(https://www.nwfagriculture.co.uk/) 

VF (pastoral value) is 4.79 
which means that the grassland falls 

into the fourth class, the category of 
mediocre meadow and supports a 
load of 0.41-0.60 LU/ha (table 2). 

In the phytocenosis of the 

type of Festuca rupicola there are 2 
toxic species (Euphorbia 
cyparissias, Coronilla varia) with a 
participation of 15%, one species 

harmful to animal products with a 
coverage of 0.5% (Eryngium 
campestre). In the floristic 
composition there is another species 

harmful to the grassland vegetation 
(Filipendula ulmaria) with a 
coverage of 0.5%, 8 species of 
ballast with a significant 

participation of 32,25% in the 
sward. There are also 6 medium 
forage species with a coverage of 
21% (Agrostis capillaris, Galium 

verum etc.), the best forage is 6 with 
17% and the excellent forage is 2 
species (Dactylis glomerata and 
Festuca pratensis. 
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Table 1 
Floristic composition of the type of grassland Festuca rupicola and specific 

requirement on ecological, agronomic, and anthropogenic  (B - BioForm, T - 

temperature, U - humidity, R - soil reaction, N – nutrition, C - tolerance of mowing, P - 

tolerance of grazing, S - tolerance of crushed, VF - fodder value, H - hemeroby, UR - 

urbanophile, SO - sozological category) 
B T U R N C P S VF SO H UR Scientific name  

HT x x x 4 6 5 5 6 n 2 - 4 3 Agrostis capillaris L. 2.5 

HT x x 5 x 7 5 5 4 n 2 - 4 2 Anthoxanthum odoratum L. 

s. str. 

2.5 

H X 4 8 5 4 4 3 7 n 3 - 4 3 Bromus inermis Leyss. 5 

HT 5 5 x 4 7 7 7 7 n 2 - 3 2 Cynosurus cristatus L. 0.5 

HT x 5 x 6 8 4 6 9 n 3 - 4 3 Dactylis glomerata L. 2.5 

HT x 6 x 6 6 4 6 9 n 2 - 4 2 Festuca pratensis Huds. s. 

l. 

5 

H 7 3 8 2 7 7 7 4 n 2 - 3 2 Festuca rupicola Heuff.  22.25 

H 7 2 8 2 7 7 7 4 n 2 - 3 1 Festuca valesiaca Schleich. 

ex. Gaudin s. l. 

5 

TT x 5 x 8 9 9 9 7 n 4 - 6 3 Poa annua L. 2.5 

                        Poaceae 47.75 

HT x 4 7 4 6 4 4 7 n 2 - 4 3 Lotus corniculatus L. 8 

HT x x x 6 7 4 4 8 n 3 - 4 2 Trifolium pratense L. 0.5 

ChRs x x x 6 8 8 8 8 n 3 - 5 3 Trifolium repens L. 0.5 

                        Fabaceae 9 

ChRs x 4 x 5 7 4 5 6 n 2 - 4 3 Achillea millefolium L. 12.5 

HRs 6 4 8 4 3 4 3 3 n 2 - 3 2 Agrimonia eupatoria L. 0.5 

HT x 5 x 5 8 4 4 4 n 3 - 5 3 Cerastium holosteoides Fr. 0.5 

H 5 4 9 3 3 7 - 1 n 2 - 4 2 Coronilla varia L. 2.5 

H 7 3 8 4 2 4 3 2 n 2 - 4 2 Eryngium campestre L. 0.5 

H X 4 8 X 4 8 7 1 n 2 - 4 2 Euphorbia cyparissias L. 12.5 

HRs x 8 x 4 3 2 2 3 n 2 - 4 2 Filipendula ulmaria (L.) 

Maxim. 

0.5 

H X 5 X 6 3 4 4 4 n 2 - 3 2 Fragaria vesca L. 0.5 

HT 5 4 7 3 5 4 4 5 n 2 - 3 2 Galium verum L. s. str. 0.5 

HR x 5 x 5 7 7 7 5 n 3 - 4 3 Leontodon autumnalis L. 2.5 

HR x x x x 7 6 6 6 n 2 - 4 3 Plantago lanceolata L. 2.5 

HS 5 6 x 7 8 9 9 3 n 2 - 6 3 Potentilla anserina L. 0.5 

HS x x 4 x 9 8 8 4 n 3 - 4 2 Prunella vulgaris L. 0.5 

HRs x x x x 6 5 6 4 n 3 - 4 2 Ranunculus acris L. 0.5 

GRs 5 7 7 6 4 2 2 3 n 3 - 5 2 Stachys palustris L. 0.5 

ChLT x 4 5 6 4 4 4 3 n 2 - 3 2 Thymus pulegioides L. s. l. 2.5 

HRs x 5 x 6 4 8 2 5 n 3 - 5 3 Urtica dioica L. s. l. 0.5 

HS x 3 5 6 8 7 7 4 n 3 - 5 2 Veronica serpyllifolia L. 0.5 

                        O BF 41 

 

Păcurar et al. in 2016 shows 
that in 33 locations, Festuca 

rupicola Heuff. type is mostly used 

by grazing. The floristic 
composition of the Festuca rupicola 

grasslands from all 33 studied area 
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was influenced by the local 
conditions and the intensity of the 
exploitation, these surfaces being 

under-exploited. In our case, the 
phytocenosis are exploited untill 
now in proper conditions. 

Sheep populations, over the 

next few years at least, will likely 

continue to decline as a result of the 
post-production–focused 
modifications to the Common 

Agricultural Policy implemented 
in 2005, which favor good 

environmental stewardship over 
production (Albon et al. 

2007). 
 

Table 2 
The ecological and agronomic spectrum of the type of grassland Festuca rupicola  

Ecological  
Indexes 

Ecological spectrum VIMnp 

1 2 3 4 5 6 7 8 9 x VIMp 

Unp 0 1 3 8 7 2 1 1 0 7 4.57 

Up 0 5 23.25 44 9.5 5.5 0.5 0.5 0 9.5 3.90 

Rnp 0 0 0 1 3 0 3 6 1 16 6.93 

Rp 0 0 0 0.5 5.5 0 9 45.75 2.5 34.5 7.60 

Nnp 0 2 2 6 4 9 1 1 0 5 4.92 

Np 0 27.25 3 12.5 20.5 13 0.5 2.5 0 18.5 4.01 

Agronomical Agronomical spectrum VIMpn 

Indexes 1 2 3 4 5 6 7 8 9 x VIMp 

Cnp 0 1 4 5 1 4 8 5 2 0 5.90 

Cp 0 0.5 4 21 0.5 16 48.25 4.5 3 0 6.10 

Pnp 0 2 0 12 3 1 6 4 2 0 5.50 

Pp 0 1 0 38.5 5.5 2.5 33.25 14 3 0 5.83 

Snp 0 3 3 6 3 4 6 2 2 0 5.31 

Sp 0 1.5 6 12.5 17.5 10.5 43.25 1 3 0 5.87 

VFnp 2 1 5 8 3 3 4 2 2 0 4.87 

VFp 15 0.5 4.5 32.25 3.5 17.5 16 1 7.5 0 4.79 

U humidity  C mowing VF Fodder value 

R Soil 
reaction 

P grazing np unweighted (depending on the number of species) 

N nutrition  S crushed p weighted (depending on species coverage) 

CONCLUSIONS 
    

Following the study carried 
out on 5 site which belong to 
Tureni’s pasture, there were 

identified 3 different grassland 
types, each of them having 
particularities and qualitative 
differences. 

Grasslands from Tureni are 

suitable for grazing with sheeps 
where the number of species are 
maintaining through this activity. 

Following this study, we 
recommend combating soil erosion 
(respecting general preventive 
measures) and mowing unconsumed 

waste (after each grazing cycle). 
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Abstract 

Grasslands are versatile ecosystems, generating a diverse range of goods and 

services that are useful to humanity. The species Agrostis capillaris L. occurs mainly in 

most grasslands around the world (native and introduced), as the species can adapt to 

a wide range of habitats, having a high ecological plasticity. The aim of the research 
was to characterize the phytocenosis of Agrostis capillaris semi-natural grasslands 

from the nemoral floor (Monor, Cojocna, Bobalna, Gledin) from an ecological and 

agronomic point of view. The floristic composition was interpreted using an improved 

Braun-Blanquet scale with subdivisions. The type Agrostis capillaris appear in nemoral 

floor, at altitudes between 395 and 575, on exhibitions N until the NV, land with an 
average slope of around 7.13 % with 5.8% woody vegetation cover and 90.3% 

herbaceous vegetation coverage and the phytodiveristy is given by a 57 species. 

 

Keywords: semi-natural grasslands, Agrostis capillaris grasslands, ecological value, 

agronomic value. 
 
INTRODUCTION 

 
An important component of 

the land patrimony of our country is 
the surface of 4.815815 million 
hectares of permanent grasslands 
(https://insse.ro/cms/ National 

Institute of Statistics). For the 
implementation of grassland 
management measures, the related 
issue must also be considered, 

namely: the nature of the property 
(state or private), its clear 
identification and delimitation, their 
inventory Marusca T., et al., 2020, 

Vaida I., et. al., 2021) and the 
identification of sources of 
financing. these activities. 

Grasslands are versatile 

ecosystems, generating a diverse 
range of goods and services that are 

useful to humanity. By using 

pastures as the main source of 
animal feed, grassland offer 
alternatives for making the cheapest 
fodder. This reduces the use of 

arable land and increases the 
amount of food that is directly 
available for human consumption 
from cereals, legumes, etc. 

Grasslands also provide various 
ecosystem services that support the 
environment in which we live. 
These include climate regulation, 

water storage, the circuit of 
elements in nature, pollination and 
biodiversity (Lebrun, M., et. al., 
2021, Guggisberg, S. et. al., 2021). 

The species Agrostis capillaris L. 
occurs mainly in most grasslands 
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around the world (native and 
introduced), as the species can adapt 
to a wide range of habitats, having a 

high ecological plasticity 
(Ludvíková, V., et al., 2014, Rotar, 
I. et al., 2014, Păcurar, F. S. et. al. 
2020). In Romania, the species 

Agrostis capillaris is frequently 
found on luvisols at altitudes of 300 
- 1000 m and at altitudes up to 1400 
m on cambisols, distrambosols 

(Tucra I., et. al., 1984 and Tucra I., 
et. al 1987). Agrostis capillaris is a 
valuable grass with good forage 
value and is often found in 

grasslands from low hills to high 
mountain areas used for both 
grazing and mowing and occupies 
an area of over 700.000 ha 

(Barbulescu C., et al., 1991, Rotar 
I., et. al., 2010).  

The species Agrostis 
capillaris can sometimes invade 

ruderal habitats, disturbed habitats, 
abandoned lands, forests, bushes 
and sand dunes, as well as the area 
of human settlements (Vaida I., et. 

al., 2016). 
Regarding the administration, 

organization, and exploitation of 

permanent meadows in Romania, 
the normative act, stipulates the 
obligation to elaborate the pastoral 
arrangement, according to the 

recommended guide Marusca et. al., 
2014, Pacurar F., et. al., 2020).  The 
main factors influencing the quality 
and production of Agrostis 

capillaris grasslands are: climate, 
positioning of grassland, their use, 
soil nutrient content. The pastoral 
value of Agrostis capillaris 

grasslands is good, reaching a 
production of 9-15 t/ha green mass 
and a grazing capacity of 1.01-1.21 
LU / ha where maintenance and 

improvement works are carried out. 
The largest areas of Agrostis 
capillaris grasslands have medium 
productivity, with an average 

pastoral value of 5.0-7.5 t/ha 
biomass and a grazing capacity of 
0.50-0.80 stocking density (LU)/ha. 

 
MATERIAL AND METHOD 

 
The research was conducted 

in the county Bistrița, Cluj Napoca 
(Monor, Bobalna, Jucu, Gledin). 
Stand conditions of phytocenoses 
were described based on the 

following parameters: altitude (m), 
slope (%), exposition, land use, 
general cover (%), wooden 
vegetation cover (%), stubs (%), 

rocks (%), stones (%), fallow 
molehills (%), fresh molehills (%), 
landslides (%), erosion (%), swamps 
(%). The floristic composition was 

interpreted using an improved 

Braun-Blanquet scale with 

subdivisions (Păcurar and Rotar, 
2014). Sward fodder value was 
calculated based on species quality 
score on a scale from 1 (poor) to 9 

(excellent), after Dierschke and 
Briemle (2002), as modified by 
Păcurar and Rotar (2014). Sward 
fodder value was performed on a 

scale from 1 (poor sward, quality 
dominated by toxic species) to 9 
(excellent) after Păcurar and Rotar 
(2014). Data regarding the share of 

economic groups (Poaceae, 
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Cyperaceae - Juncaceae, Fabaceae 
and other botanical families- OFB), 
species number were processed by 

analysis of variance. Plant 
resistance against interference 
mechanical, such as mowing, 
grazing and crushed materialized by 

value indicator (from 1-9) after 
Dierschke and Briemle (2002), and 
the names of appropriate species 
depending on the category 

disturbance were taken after Păcurar 
and Rotar (2014). Based on data 
from spectrum it can be calculate 
the average indicator of a 

phytocenosis. This may be 
unweighted or weighted. Assigning 
a phytocenosis feed is achieved at 
the expense calculated weighted 

average indicator value.  
Using descriptive statistics 

(Cristea et al., 2004) analyzes were 

performed which are divided into 
two categories: central tendency 
parameters and indicators of 

scattering data. In the central 
tendency parameters included those 
processes provide a representative 
value (central) measured for the 

data stream. There are three 
estimators that can be used for this 
purpose: the mean, median and 
module. Species with indicator 

value for HNV systems were taken 
after Indicator species for 
grasslands with High Natural Value 
from the site Ministry of 

Agriculture and Rural Development. 
A total of 57 floristic 

surveys were carried out. A large 
number of them were included in 

pastoral arrangements for the 
communes: Monor, Bobalna, Jucu 
etc. 

 
RESULTS AND DISCUSSION 

 

The type of grasslands 
Agrostis capillaris is part of the 
series Agrostis capillaris, meso- 
xerofile specific habitats, slopes 

gently sloping, south west and north 
exposition (Țucra et al., 1987). In 
our case, the type Agrostis capillaris 
was described in nemoral floor, at 

altitudes between 395 and 575, 
generally starting on exhibitions N, 
N-V until the N (90

o
 - 180

o
), land 

with an average slope of around 

7.13 (table 1). In this type, woody 
vegetation cover has an average of 
5.8% (table 1). Overall, the 
herbaceous vegetation coverage is 

averaging 90.3%. The stub presence 
in most cases is lacking entirely. 
The situation is similar in the case 

of rocks and stones. Fallow 
molehills have a presence, generally 
about 1.25% and fresh molehills is 
0.75%. The Phytodiveristy of this 

grassland type is given by a 66 
species. Poaceae family makes its 
presence felt in the sward with an 
average participation of 57.1%, 

Fabaceae family participates in the 
floristic composition, an average of 
only 4.8%, Cyperaceae & 
Juncaceae with 0.5% and plants 

from other botanical families (OBF) 
are present with 38.48%.  

The floristic nucleus of this 
type of grassland is given for 

edifying species and frequent 
species. Thus, edifying species (K = 
V), for Agrostis capillaris grassland 
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type are: Festuca rupicola (5.75%), 
Trifolium repens (2.75%), Achillea 
millefolium (0.5%), Euphorbia 

cyparissias (0.65%) Plantago 
lanceolata (0.73%). The frequent 
(common) species (K = IV) are: 
Lotus corniculatus (0.73%), 

Fragaria vesca (0.65%), Plantago 
media (0.75%). 

Potential indicator species 
for this studied type of grassland 

are: Anthoxantum odoratum (2.8%), 
Trifolium pretense (0.75%), Carex 
humilis (0.5%), Agrimonia 
eupatoria (0.5%) Centaurea jacea 

(0.55%), Convolvulus arvensis 

(0.50%), Leontodon autumnalis 
(0.67%), Leucanthemum vulgare 
(0.65%). For the correct 

identification of species with 
indicator value, phytocenosis must 
be compared with other types of 
grassland using special methods of 

analysis. (Legendre & Gallagher, 
2001). 

In this phytocoenosis are 20 
accompanying species (K = II), and 

27 random species (K = I; table 1). 
Heightening nature conservation 
value of the grassland is showed by 
increasing rate of accompanying 

species (Penksza et al., 2009). 
 

Table 1 
Floristic composition of the type of grassland Agrostis capillaris and specific 

requirement on ecological, agronomic and anthropogenic  (T - temperature,  

U - humidity, R - soil reaction, N – nutrition, C - tolerance of mowing, P - tolerance of 

grazing, S - tolerance of crushed, VF - fodder value, SO - sozological category) 
Ecological 

index 

Agronomical  

index 

Stand 

conditions  

  Altitude (m) 395-575 

Slope (°) 7.13 

Exposition N, N-V 

Land use grazing 

Grassland type Agrostis 
capillaris 

General cover (%) 90.3 

Wooden vegetation 
cover (%) 

5.8 

Stubs (%) - 

Rocks (%) - 

Stones (%) - 

Fallow molehills (%) 1.25 

Fresh molehills (%) 0.75 

Landslides (%) 3.56 

Erosion (%) 0.2 

Swamps (%) - 

Species 
ADm 
(% ) 

K 
T U R N C P S SO VF 

x x x 4 6 5 5 n 6 Agrostis capillaris 29 V 
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x x 5 x 7 5 5 n 4 Anthoxantum odoratum 2.8 III 

x x x 3 4 4 4 n 5 Briza media 0.5 I 

5 3 8 3 5 4 4 n 6 Bromus erectus 0.5 II 

5 5 x 4 7 7 7 n 7 Cynosurus cristatus 5 II 

x x 3 2 4 4 4 n 4 Danthonia decumbens 0.5 I 

x x 3 2 4 4 4 n 4 Danthonia decumbens 0.5 I 

x 7 x 3 5 7 4 n 3 Deschampsia cespitosa 0.5 I 

x 6 x 6 6 4 6 n 9 Festuca pratensis 2.25 II 

7 3 8 2 7 7 7 n 4 Festuca rupicola 5.75 V 

7 2 8 2 7 7 7 n 4 Festuca valesiaca 2.45 II 

5 4 x 4 6 4 4 n 6 Holcus lanatus 0.5 II 

5 2 8 2 - - - n 6 Phleum phleoides 0.5 I 

x 5 x x 9 8 8 n 8 Poa pratensis 1.15 II 

         POACEAE 57.1 - 

x 4 8 3 4 4 4 n 6 Anthylis vulneraria 0.5 I 

5 4 9 3 3 7 - n 1 Coronilla varia 0.5 I 

5 x 4 2 3 5 4 n 3 Genista tinctoria 0.5 I 

x 4 7 4 6 4 4 n 7 Lotus corniculatus 0.73 IV 

0 0 0 0 0 0 0 0 0 Trifolium arvense 0.5 I 

x x x 6 7 4 4 n 8 Trifolium pratense 0.75 III 

x x x 6 8 8 8 n 8 Trifolium repens 2.75 V 

x 5 x 6 6 1 2 n 6 Vicia sativa 0.5 II 

         FABACEAE 4.8  

- - - - - - - - - Carex humilis 0.5 III 

4 x 4 4 4 5 5 n 4 Carex pallescens 0.5 I 

         
CYPERACEAE 
&JUNCACEAE 

0.5  

x 4 x 5 7 4 5 n 6 Achillea millefolium 0.5 V 

6 4 8 4 3 4 3 n 3 Agrimonia eupatoria 0.5 III 

6 4 x 4 4 2 4 n 4 Betonica officinalis 0.5 I 

5 5 7 4 5 2 2 n 4 Campanula patula 0.5 I 

- - - - - - - - - Centaurea jacea 0.55 III 

4 5 5 3 5 2 2 n 4 Centaurea stoebe 0.75 II 

0 0 0 0 0 0 0 0 0 Centaurium erythrea 0.5 I 

6 x 7 x 4 4 4 n 4 Cerastium holosteoides 0.5 II 

5 6 7 x 5 9 3 n 1 Colchicum autumnale 0.5 I 

6 4 8 5 4 5 5 n 5 Cycorium intybus 0.5 I 

6 x 7 x 4 4 4 n 5 Convolvulus arvensis 0.5 III 

6 4 x 4 6 3 4 n 5 Daucus carota 0.5 I 

6 5 7 5 - - - n 3 Dipsacus fullonum 0.5 I 

x 6 x x 5 7 6 n 1 Equisetum arvense 0.5 I 
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0 0 0 0 0 0 0 0 0 Erigeron annus 0.5 II 

x 5 x 3 5 6 5 n 3 Euphrasia rostkoviana 2.5 II 

x 4 8 x 4 8 7 n 1 Euphorbia cyparissias 0.65 V 

7 4 x 3 4 2 2 n 5 Filipendula hexapetala 1.25 II 

x 5 x 6 3 4 4 n 4 Fragaria vesca 0.65 IV 

5 x 6 8 3 2 1 n 4 Galium aparine 0.5 I 

x 5 x 3 7 3 3 n 4 Galium mollugo 0.5 I 

5 4 7 3 5 4 4 n 5 Galium verum 0.5 II 

0 0 0 0 0 0 0 0 0 Hieracium aurantiacum 2.5 II 

x 6 3 2 3 3 3 n 4 Hypericum perforatum 0.5 I 

0 0 0 0 0 0 0 0 0 Isapis tinctoria 0.5 I 

x 5 x 5 7 7 7 n 5 Leontodon autumnalis 0.67 III 

x 4 x 3 6 3 4 n 5 Leucanthemum vulgare 0.63 III 

x 3 x 2 6 5 5 n 5 Pimpinella saxifraga 0.5 II 

x x x x 7 6 6 n 6 Plantago lanceolata 0.73 V 

x 4 8 3 4 8 8 n 5 Plantago media 0.75 IV 

6 3 8 2 4 4 4 n 4 Polygala comosa 0.5 II 

x 5 3 2 4 4 4 n 4 Polygala vulgaris 0.5 I 

x x 4 x 9 8 8 n 4 Prunella laciniata 0.75 IV 

x x 4 x 9 8 8 n 4 Prunella vulgaris 0.5 IV 

0 0 0 0 0 0 0 0 0 Ranunculus bulbosus 0.5 I 

x x x x 6 4 2 n 4 Rhinanthus minor 0.5 II 

5 4 2 2 7 4 4 n 2 Rumex acetosella 0.5 II 

5 4 8 2 5 3 4 n 4 Scabiosa columbaria 0.5 I 

x 4 4 x 4 5 5 n 1 Stellaria graminea 0.5 I 

x 4 5 6 4 4 4 n 3 Thymus pulegioides 2.5 V 

x 4 2 6 4 4 4 n 4 Veronica officinalis 0.5 II 

x 4 x 6 7 6 6 n 4 Veronica spicata 0.63 II 

         OFB 38.48  

(x-Average, ADm- mean abundance – dominance, K- Constancy) 

 

Following the ecological 
spectrum, it is found that the 
phytocenosis of the Agrostis 
capillaris grassland type is meso-

xerophilic (Up = 4.2), weakly 
acidophilic (Rp = 6.2) and 
oligomezotrophic (Np = 3.6; table 
2). 

From an agronomic point of 
view, the phytocenosis of the 
Agrostis capillaris type is medium 

tolerant to mowing (Cp = 5.7), 
moderate tolerant to grazing (Pp = 
4.7) and crushing (Sp = 4.9). 

VF (pastoral value) is 5.5 

which means that the grasslands 
falls into the five class, the category 
of medium grasslands and supports 
a stocking density of 0.61-0.80 

LU/ha (table 2). 
In the phytocenosis of the 

type Agrostis capillaris there are 5 
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toxic species (Euphorbia 
cyparissias, Coronilla varia, 
Stellaria graminea etc.). In this 

phytocenosis exist one specie 
harmful to animal products - Rumex 
acetosella. The quality of these 
grasslands can be improved by 

combating toxic species, harmful to 
animal products, but also by 
improvement measures 
(fertilization) and maintenance 

works. Gheorghe P., 2018. In the 
floristic composition there is species 
harmful to the grassland vegetation 
(Thymus pulegioides, Prunella 

vulgaris, Scabiosa columbaria, 

Teucrium chamaedrys etc.), 17 
species of lower fodder value (not 
eaten by animals) with a significant 

participation of 49.5% in the sward 
(Festuca valesiaca, Campanula 
patula etc). There are also 17 
medium fodder value species 

(Agrostis capillaris, Holcus lanatus, 
Anthylis vulneraria, Achillea 
millefolium, Plantago lanceolata, 
etc.), and very good fodder value 

species is prezent to the floristic 
compozition with Phleum pretense, 
Festuca pratensis, Dactylis 
glomerata etc. (table 2). 

 

Table 2 
The ecological and agronomic spectrum of the type of grassland Agrostis capillaris  

Ecological 
Indexes 

Ecological spectrum VIMnp 

1 2 3 4 5 6 7 8 9 x VIMp 

Unp 0 1 3 15 8 4 0 0 0 12 4.4 

Up 0 0.5 6 11.5 15.5 11.5 0 0 0 50 4.7 

Rnp 0 0 0 3 2 1 5 7 1 24 6.7 

Rp 0 0 0 1.5 8.5 0.5 4.5 10 0.5 69.5 6.6 

Nnp 0 5 8 7 5 6 0 2 0 10 4.2 

Np 0 7 6 41.5 4.5 18.5 0 1 0 16.5 4.3 

Agronomical 
Indexes 

Agronomical spectrum VIMpn 

1 2 3 4 5 6 7 8 9 x  

Cnp 0 0 5 5 8 9 10 2 2 0 5.7 

Cp 0 0 4.5 4.5 8 42.5 28.5 3 3 0 6.1 

Pnp 0 3 3 12 9 2 4 7 1 0 5.2 

Pp 0 1.5 1.5 21.5 42.5 1 14 11.5 0.5 0 5.4 

Snp 1 2 4 14 6 5 4 4 0 0 4.8 

Sp 0.5 1 2 17 39 12 14 8 0 0 5.4 

VFnp 5 0 5 13 6 7 3 3 1 0 4.6 

VFp 2.5 0 4.5 22.5 5 32 13 7.5 8 0 5.8 

U humidity C mowing VF Fodder value 

R Soil reaction P grazing np 
unweighted (depending on the number of 

species) 

N nutrition S crushed p weighted (depending on species coverage) 
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CONCLUSIONS 
    

The type Agrostis capillaris 
appear in nemoral floor, at altitudes 
between 395 and 575, on 

exhibitions N, NV until the N, land 
with an average slope of around 
7.13 with 5.8% woody vegetation 
cover and 90.3% herbaceous 

vegetation coverage and the 
phytodiveristy is given by a 57 
species. 

The phytocenosis of the 

Agrostis capillaris grassland type is 
meso-xerophilic, weakly 
acidophilic, oligomezotrophic, 

medium tolerant to mowing and 
moderate tolerant to grazing and 
crushing. 

The agronomical category of 

the Agrostis capillaris grassland 
type is medium and supports a 
stocking density of 0.61-0.80 
LU/ha. 

 

 

RECOMANDATION  

 

 removal of woody vegetation; 
 cleansing grasslands; 
 combating molehills; 
 combating toxic species; 

 control of species harmful to 
animal products; 

 fighting forage species with 
lower fodder value and the 
vegetation harmful; 

 the corresponding load stocking 

density; 
 adequate grazing system. 
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Abstract 

From a cenotaxonomic point of view, the grassland vegetation in the study area 

belongs to 5 classes: Molinio-Arrhenatheretea, Festuco-Puccinellietea, Koelerio-

Corynephoretea, Festuco - Brometea and Polygono arenastri-Poëtea annuae, 5 orders, 

9 alliances and 18 associations, being quite diversified. The highest production of 
green mass fodder (GM) is of 11 - 15 t/ha and a pastoral value (PV) of 55 - 90 and was 

evaluated at the associations: Rumici crispi-Agrostietum stoloniferae, Rorippo 

austriacae-Agropyretum repentis and Trifolio repentis-Lolietum perennis. The lowest 

yields, around 0.3 t/ha GM with 3-7 PV were evaluated at the associations Agropyro 

pectinati-Stipetum capillatae, Artemisio austriacae-Poëtum bulbosae and Taraxaco 
serotini-Bothrichloëtum ischaemi. At the level of phytosociological alliance often 

assimilated with grassland habitat, the highest production of 8.6 t/ha GM with 47 PV 

index was evaluated at Potentillion anserinae which allows a load of 0.7 LSU/ha and 

the lowest at Festuco-Mollugion with 0.3 t/ha GM, 5PV and 0.02 LSU/ha. On average, 

at the studied grassland alliances (habitats), 3.25 t/ha GM was evaluated; 23.3 PV and 

an optimal load of 0.27 LSU/ha in a season of 185 days of grazing. The productivity of 
these permanent grasslands is considered to be very low. 

 

Keywords: plain grassland, green mass production, pastoral value, grazing capacity. 

 
INTRODUCTION 

 

In addition to classifying 
the vegetation of permanent 
grasslands, an equally important 
role is played by the knowledge of 

productivity in order to manage 
them. Determining the production in 
protected areas and their feed 
quality through laboratory analyzes 

are more difficult or impossible to 
achieve. 

For the grasslands used by 
grazing with animals, in order to 

solve this problem, a new method of 
evaluating the productivity of 
permanent grasslands based on 

floristic survey was used (Marușca 
T., 2019), with fodder value indices 
(Păcurar F. and Rotar I., 2014). 

Such assessments of 

grassland productivity have been 
carried out especially in the 
mountainous and hilly areas 
(Marușca et al., 2019a, 2019b). 

This paper further evaluates 
the productivity of plain grasslands, 
riversides, salt marshes and sands, 
in different stages of anthropogenic 

degradation and/or restrictive 
trophic soil conditions (reaction, 
texture). 
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MATERIAL AND METHOD 

 

A first case study for the 
plain area with a more arid climate, 
was analized in the doctoral thesis 
entitled “Flora and vegetation from 

the Tecuci Plain and Siret Lower 
Basin”, presented in 1998 by 
biologist Adrian Oprea under the 
guidance of Prof. dr. Dumitru 

Mititelu from the Faculty of 
Biology of the “Alexandru Ioan 
Cuza” University of Iași. 

With reference to the 

vegetation of the permanent 
grasslands, the following 
cenotaxones were determined: 

 
Cl. MOLINIO-ARRHENATHERETEA R. Tx. 1937 
Ord. POTENTILLO-POLYGONETALIA R. Tx. 1947 
Al. Potentillion anserinae R. Tx. 1947 (Syntax. syn. Al. Agrostion stoloniferae 

Görs in Oberd. et al. 1967, Al. Agropyro-Rumicion crispi Nordhagen 1940, Al. 
Agrostion stoloniferae Soó 1971) 

1. As. Rumici crispi-Agrostietum stoloniferae Moor 1958 
2. As. Rorippo austriacae-Agropyretum repentis (Timár 1947) R. Tx. 1950 

3. As. Trifolietum fragiferi Morariu 1969 
4. As. Lythro-Calamagrostietum epigei I. Pop 1968 
5. As. Trifolio repentis-Lolietum perennis Krippelova 1967 
6. As. Agropyro-Rorippetum austriacae (Timar 1947) Tx. 1950 
 

Cl. FESTUCO-PUCCINELLIETEA Soó 1968 (Syntax. syn. Cl. Puccinellio-
Salicornietea Ţopa 1939 p.p.) 

Ord. PUCCINELLIETALIA Soó 1968 
Al. Puccinellion limosae Soó 1933 
7. As. Puccinellietum limosae Magyar ex Soó 1933 
 

Cl. KOELERIO-CORYNEPHORETEA Klika in Klika et Novák 1941 (Syntax. 
syn. Cl. Corynephoretea canescentis Br.-Bl. et R. Tx. 1943) 

Ord. FESTUCETALIA VAGINATAE Soó 1957 

Al. Bassio laniflorae-Bromion tectorum (Soó 1957) Borhidi 1996 
8. As. Bassio laniflorae-Brometum tectorum (Soó 1938) Borhidi 1996 
 

Al. Festucion vaginatae Soó 1929 
9. As. Festucetum polesiacae Mititelu et al. 1973 corr. Oprea 1998 
 

Al. Festuco-Mollugion, Borza 1961 
10. As. Violaeto hymettiae-Cynodontetum, Cîrțu 1973 
 

Cl. FESTUCO-BROMETEA Br.-Bl. et Tx. ex Klika et Hadač 1944 
Ord. FESTUCETALIA VALESIACAE Br.-Bl. et R. Tx. ex Br.-Bl. 1949 
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Al. Jurineo arachnoideae-Euphorbion stepposae (Dobrescu 1971) Coldea et al. 
2012 (Syntax. syn. Al. Jurineo-Euphorbenion stepposae Dobrescu 1971) 

Subal. JURINEO ARACHNOIDEAE-EUPHORBINENION NICAEENSIS 
Dobrescu et Kovacs 1971 corr. Sârbu, Coldea et Chifu 1999 

11. As. Taraxaco serotini-Bothrichloëtum ischaemi (Burduja et al 1956) Sârbu et 
al. 1999 

12. As. Agropyro pectinati-Stipetum capillatae (Burduja et al 1956) Chifu et al. 
1998 

13. As. Taraxaco serotini-Festucetum valesiacae (Burduja et al. 1956) Sârbu et al. 
1999 

 

Al. Chrysopogono-Danthonion Kojic 1957 
14. As. Thymio pannonici-Chrysopogonetum grylli (Bârcă 1973) Doniţă et al. 

1992 
 

Al. Ceratocarpo-Euphorbion stepposae Mititelu 1970 
15. As. Artemisio austriacae-Poëtum bulbosae I. Pop 1970 
 

CL. POLYGONO ARENASTRI-POËTEA ANNUAE Rivas-Martinez 1975 
Corr. Rivas-Martinez et al. 1991 (Syntax. syn. Cl. Plantaginetea majoris R. Tx. 
et Preising 1950) 

Ord. POLYGONO ARENASTRI-POËTALIA ANNUAE R. Tx. in Géhu et al. 
1972 corr. Rivas-Martinez et al. 1991 (Syntax. syn. Ord. Plantaginetalia majoris 
R. Tx. (1947) 1950) 

Al. Matricario matricarioides-Polygonion arenastri Rivas-Martinez 1975 corr. 

Rivas-Martinez et al. 1991 (Syntax. syn. Al. Polygonion avicularis Br.-Bl. em. 
Tx. 1950) 

16. As. Lolio-Plantaginetum majoris (Linkola 1921) Beger 1930 em. Sissingh 
1969 

17. As. Poëtum annuae Felföldy 1942 
18. As. Sclerochloo durae-Polygonetum avicularis Soó ex Kornek 1949 corr. 
Mucina 1993 facies lepidiosum ruderale Spiridon 1970 

 

To evaluate the productivity 
of practical phytosociological 

associations and alliances, a new 
method was used based on a 

floristic survey described in detail in 
issue 19 of this journal (Marușca 

2019). 

 

RESULTS AND DISCUSSION 

 
From the perspective of the 

practical associations in the study 

area, a very wide diversity results, 

mainly caused by the soil conditions 
regarding humidity, salty and sandy 

texture, over which the uncontrolled 
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grazing overlaps. 
Thus, the productivity 

expressed by the production of 
green mass fodder (GM) and the 

quality expressed by the pastoral 
value (PV) is strongly influenced by 
the soil conditions and the system of 
use by grazing with animals (table 

1). 
The highest GM production 

is 15,15 t/ha with the index of 90,8 
PV at As. Trifolio repentis - 

Lolietum perennis and the lowest of 
0,25 t/ha GM and 2,8 PV was 
evaluated at    As. Agropyro 
pectinate - Stipetum capillatae.

Table 1 

Grasslands phytodiversity and productivity in the Tecuci Plain and Siret Lower Basin 

No. Practicultural association 
Nr. of 

species 

Vegetal 

covering 

(%) 
PV 

Green 

mass 

ind. 

Prod. 

GM 

t/ha 
H F 

Al. Potentillion anserinae 

1 Rumici crispi-Agrostietum stoloniferae 46 4 70 55,4 4,13 10,74 

2 Rorippo austriacae-Agropyretum repentis 71 7 68 45,0 4,48 12,10 

3 Trifolietum fragiferi 27 3 78 61,5 2,64 6,07 

4 Lythro-Calamagrostietum epigei 36 43 11 4,2 0,46 0,83 

5 Trifolio repentis-Lolietum perennis 34 2 98 90,8 5,41 15,15 

6 Agropyro-Rorippetum austriacae 31 5 55 25,4 2,80 6,44 

Al. Puccinellion limosae 

7 Puccinellietum limosae 33 4 47 36,1 1,46 2,92 

Al. Bassio laniflorae-Bromion tectorum 

8 Bassio laniflorae-Brometum tectorum 67 16 30 14,9 1,04 2,08 

Al. Festucion vaginatae 

9 Festucetum polesiacae 55 15 34 19,0 0,69 1,31 

Al. Festuco-Mollugion 

10 Violaeto hymettiae-Cynodontetum 39 44 8 5,0 0,16 0,29 
Al. Jurineo arachnoideae-Euphorbion stepposae 

11 
Taraxaco serotini-Bothrichloëtum 

ischaemi 
75 61 5 2,9 0,18 0,33 

12 Agropyro pectinati-Stipetum capillatae 58 69 5 2,8 0,14 0,25 

13 Taraxaco serotini-Festucetum valesiacae 35 7 57 34,0 1,82 3,82 
Al. Chrysopogono-Danthonion 

14 Thymio pannonici-Chrysopogonetum grylli 21 2 44 20,0 3,01 7,22 

Al. Ceratocarpo-Euphorbion stepposae 

15 Artemisio austriacae-Poëtum bulbosae 62 68 11 6,7 0,17 0,31 
Al. Matricario matricarioides-Polygonion arenastri 

16 Lolio-Plantaginetum majoris 33 4 76 45,5 2,62 6,03 

17 Poëtum annuae 20 1 93 71,8 1,91 4,40 

18 
Schlerochloo-Polygonetum avicularis 

facies  lepidiosum ruderale 
46 7 72 41,8 2,26 4,97 

 AVERAGE 44 20 48 32,4 1,97 4,74 

H = Harmful; F = Fourage. 
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The average fodder green 
mass production evaluated for 
phytosociological associations 
reached 4,74 t/ha and the pastoral 

value at 32,4 being quite low. 
The productivity of these 

practicultural associations is 
strongly influenced by the existing 

gaps in the vegetation and 
proportion of the grass carpet's 
forage species. 

On average, the vegetation 

covering at these 18 practicultural 
associations was only 68% (gaps 
32%) and fodder species 48% 
(harmful 20%). 

The lowest vegetation 
covering was found in the 
associations Festucetum polesiacae 
(46%), Thymio pannonici-

Chrysopogonetum grylli (46%) and 
Bassio laniflorae-Brometum tectorum 
(49%), and the highest in Trifolio 
repentis-Lolietum perennis (100%), 

Poëtum annuae (94%) and 
Trifolietum fragiferi (81%). 

From the point of view of 
non-forage (harmful) species, the 

highest proportion in the grass carpet 
was determined by Agropyro 
pectinati-Stipetum capillatae (69%), 
Artemisio austriacae-Poëtum 

bulbosae (68%) and Taraxaco 
serotini-Bothrichloëtum ischaemi 
(61%). 

At the opposite pole, with 

the highest participation of forage 
species, are the phytocenoses 
Trifolio repentis - Lolietum perennis 
(98%), Poëtum annuae (93%) and 

Trifolietum fragiferi (78%). 

Given the heterogeneity of 
the association’s productivity in the 
study area, the averages were made 
at the alliance level, which is closer 

to the current European concept of 
grassland habitats (table 2). 

In this case the Potentillion 
anserinae alliances with 6 

associations (47,1 PV and 8,56 t / ha 
GM) and Matricario matricarioides 
-Polygonion arenastri with 3 
associations (53 PV and 5,13 t/ha 

GM), have the highest productivity, 
having an optimal grazing capacity 
of 0,43 - 0,71 LSU/ha, considered 
low to mediocre. In the other 

alliances with 1-2 associations, in 
general, the optimal animal load is 
0,02 - 0,24 LSU/ha in 185 days 
grazing season, being considered 

degraded to very low in terms of 
productivity. 

On average, at the level of 
alliances (habitats) the pastoral 

value is 23,3, the production of 
green fodder was assessed at 3,25 
t/ha, which allows an optimal load 
of only 0,27 LSU/ha, the grasslands 

being considered very low in 
productivity. 

The main causes of this 
low level of grassland productivity 

in the study area are due to 
overgrazing, sandy texture and the 
alkaline reaction of some soils. 
Rational grazing with optimal load 

and normal duration of grazing 
season would increase the 
productivity and biodiversity of 
these degraded grasslands. 
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Table 2 

Grasslands productivity and optimal animal loading in 185 days of grazing  
at phytosociological alliance level 

Alliance 

Pastoral 

value 

Green 

mass 

production 
t/ha 

Animal 

loading 
LSU/ha 

Assessment 

ind. % 

Potentillion anserinae 47,1 202 8,56 0,71 Mediocre 

Puccinellion limosae 36,1 155 2,92 0,24 Very low 

Bassio laniflorae-Bromion tectorum 14,9 64 2,08 0,17 Degraded 

Festucion vaginatae 19,0 82 1,31 0,11 Degraded 

Festuco-Mollugion 5,0 21 0,29 0,02 Degraded 

Jurineo arachnoideae-Euphorbion 

stepposae 
13,2 57 1,47 0,12 Degraded 

Chrysopogono-Danthonion 20,0 86 7,22 0,60 Mediocre 

Ceratocarpo-Euphorbion stepposae 6,7 29 0,31 0,03 Degraded 

Matricario matricarioides-

Polygonion arenastri 
53,0 227 5,13 0,43 Low 

AVERAGE 23,3 100 3,25 0,27 Very low 

 

CONCLUSIONS 
    

The grasslands in the studied 
area, from the productivity point of 

view are mostly in a very advanced 
stage of degradation; 

The average pastoral value at 
the level of alliances (habitats) is 

23,3 with a minimum of 5 in 
Festuco-Mollugion and 53 in 
Matricario matricarioides-
Polygonion arenastri; 

The average green mass 
production of fodder is 3,25 t/ha, 
from 0,29 t/ha at the same Festuco-

Mollugion to 8,56 t/ha at 
Potentillion anserinae; 

Optimal animal loading is of 
0,27 LSU/ha in a period of 185 days 
with very large differences between 
alliances (0,02 - 0,71); 

The main causes of the very 
low productivity of these grasslands 
are the overgrazing and the soil's 
limiting conditions as texture and 

alkalinity, which need to be 
corrected in the future. 
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Abstract 

Knowing the mineral requirements of the fodder on the grasslands is very 

important, especially during the grazing period when it is the main or even the only 
source of food for the animal. The mineral composition of grasslands fodder depends 

on several factors, among which: the floristic composition and the stage of development 

of the plants, the physico-chemical characteristics of the soil and fertilization. This 

paper aimed at the effect of applying different fertilization methods on the phosphorus 

and potassium content of the fodder obtained on 5 experimental plots, grazed with 
dairy cows.  The study was conducted over a period of three years (2017-2019), in 

August, at the end of the grazing period. The phosphorus content, obtained in the 3 

years, for the studied plots was between 0,221-0,389% (optimal values), except for the 

control plot, which in 2017 registered a slight deficiency in this element (0,197%). 

Regarding the potassium content, in 2017, the highest values were registered, over 2%, 

for the improved plots, while the control plot had a lower value (1,497%). The high 
values of the potassium content in the fodder, in the first year of study, highlighted the 

residual effect of the application of different improvement methods on the experimental 

plots. 

 

Keywords: subalpine grasslands, mineral element, phosphorus, potassium. 

 
INTRODUCTION 
 

In order to ensure ruminants 

an adequate state of health and, 
consequently, productivity, the 
fodder must contain, in addition to 
the qualitative parameters, sufficient 

quantities of mineral elements. 
(Underwood and Suttle, 1999). 

The mineral composition of 
grassland fodder depends on several 

factors, among which: the floristic 
composition (Kuusela, 2006), the 
stage of plant development (Høgh-
Jensen et al., 2006), the physico-

chemical characteristics of the soil 
and fertilization (Soder and Stout, 
2003). 

The application of fertilizers 

can influence the mineral 
composition of the grasslands by 
changing the floristic composition. 
The mineral composition of plants 

is also influenced by climatic 
factors during the growing season. 

Two of the most important 
mineral macroelements essential for 

fodder quality are phosphorus and 
potassium. 

An important element for 
plant nutrition is phosphorus, which 

plays a key role in enzymatic 
reactions, participating in most of 
the complex biochemical activities 
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inside the plant.  
Regarding potassium, its role 

is important as a regulator of plant 

functions, in which it actively 
participates, which explains its high 
concentration in growing young 
tissues, while aging organs are less 

rich in potassium. Potassium 
increases the resistance of plants to 
cryptogrammic diseases and is an 
element of balance and health for 

plants (POP, 2002). 

This paper’s aim was to 
investigate the effect of applying 
different fertilization methods on 

the phosphorus and potassium 
content of the fodder obtained from 
5 experimental plots, grazed with 
dairy cows. The study was 

conducted over a period of three 
years (2017-2019), in August, at the 
end of the grazing period. 

. 

 
MATERIAL AND METHOD 

 
The research was conducted 

at the Research Base for Mountain 

Grasslands - Blana Bucegi, at 1800 
m altitude, on a slightly sloping 
ground with eastern exposure 
located at the base of Blana Peak 

(1875 m).  
The 5 experimental plots A, 

B, C, D, and T were treated 
differently, as follows: 

1.  Plot  A: Natural  
grassland  (Nardus  stricta  
dominant  species)  fertilized with  
chemical fertilizers, as follows: 200 

kg/ha N + 100 kg/ha P2O5 +100 
kg/ha K2O in the year 2000; 150 
kg/ha N + 75 kg/ha P2O5 +75 kg/ha 
K2O in the year 2001; 100 kg/ha N 

+ 50 kg/ha P2O5 + 50 kg/ha K2O in 
the year 2002; 150kg/ha N + 100 
kg/ha P2O5 + 100 kg/ha K2O in the 
year 2010; 100 kg/ha N in the year 

2011; 50 kg/ha N in the year 2012; 
150 kg/ha N + 100 kg/ha P2O5  + 
100 kg/ha K2O in the year 2014; 
100 kg/ha N in the year2015; 50 

kg/ha N in the year 2016. 
2. Plot B: Natural grassland 

(Nardus stricta dominant species) 

chemically fertilized in the period: 
1996-1998 with a rate of 150 kg /ha 

N + 75 kg /ha P2O5 +75 kg/ha 
K2O, then paddocked with dairy 
cows in the years 2004, 2010 and 
2016; Before or immediately after 

paddocking, chemically fertilized by 
superphosphate at a dose of 100 
kg/ha P2O5. 

3. Plot C:  Natural grassland 

(Nardus stricta dominant species), 
limed on 2/3 of Ah in 1995, 
chemically fertilized in the period 
1996-1998 with a dose of 150 kg/ha 

N + 75 kg/ha P2O5 +75 kg/ha K2O, 
then paddocked with dairy cows in 
the years 2003, 2009 and 2015.  

4. Plot D: Seeded and limed 

pasture in 1995 year, chemically 
fertilized with NPK between 1996-
1998 years, identical to plots B and 
C, and paddocked with dairy cows 

in the years 2002, 2008 and 2014. 
For sowing it has been used a 
mixture of perennial grasses and 
forage legumes consisting of: 

Phleum pratense Favorit variety 
(40%), Festuca pratensis Transilvan 
(25%), Lolium perenne Marta (5%), 
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Trifolium hybridum - local 
population of Brasov (15 %), Lotus 
corniculatus Livada variety (15%). 

5. Plot T: Natural grassland 

(Nardus stricta dominant species), 
30 years rationally used, located 
within the experimental field of the 
Mountain Grassland Research Base 

from Bucegi. 
The study was conducted 

over a period of three years (2017-
2019), in August, at the end of the 

grazing period. 
The fodder samples were 

collected in three repetitions, dried 
in an oven at a temperature of 60°C. 

After drying, the samples were 
grounded and mineralized in the 
presence of three acids: sulphuric 
acid (H2SO4), nitric acid (HNO3) 

and perchloric acid (HClO4). 
The determination of 

phosphorus content in fodder was 
performed by spectrocolorimeter 

method. The method is based on the 
formation of a yellow phosphorus 
complex with the vanadomolybdate 
solution, the absorbance being read 

at 436 nm. The equipment used to 
read the absorbents was the Carl 
Zeiss Jena Spectrocolorimeter. 

The determination of the 

potassium content in the fodder was 
performed by the flamphotometer 
method. The equipment used was 
the Sherwood 410 Flamphotometer. 

The study data were 
processed by statistical methods, 
using the MSTATC program for 
statistical processing of 

experimental data. 
The significance of the 

differences between the plots were 
tested by analysis of variance 

(ANOVA) and the differences 
between the mean values were 
compared by Duncan's test at the 
significance level α = 5%. 

 
RESULTS AND DISCUSSION 

 
In 2017, in the first year of 

the study, before the start of the 
research, as well as in 2019 (in the 
last year of research), soil samples 
were taken and analysed to 

determine the phosphorus and 
mobile potassium content and to 
observe the influence of 
experimental factors on these 

indices. 
The agrochemical 

characteristics of the soil, on the 
depth of 0-15 cm, on each 

experimental plot are presented in 
Table 1. 

Analysing the pH value, it 

remained almost constant for all 
experimental plots, being between 
4,5 and 4,9 in 2017, and in 2019 the 
values were between 4,2 and 4,8, 

which indicates a strong acid soil. 
In 2017, the mobile 

potassium content in the soil, 
recorded high values > 200 ppm in 

all improved experimental plots, 
which characterizes a very well 
supplied soil in this element. In the 
following year (2018), there is a 

decrease in the mobile potassium 
content in the improved plots A and 
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D, as well as in the control plot T. 
In the last experimental year (2019), 
the highest mobile potassium 
content (304 ppm) was obtained on 

plot D, which was amended, sown, 
fertilized and treated by dairy cows 
paddocking. 

Regarding the mobile 
phosphorus content in the soil, in 
the first year of study (2017), on 
plot T (control), without applied 

treatments, the value was 18,5 ppm, 
which indicates a moderately 
supplied soil. 

Table 1 
Agrochemical characteristics of the soil 

PLOT YEAR 
pH Mobile phosphorus (P) Mobile potassium (K) 

ind ppm ppm 

Plot A 

2017 4,5 20,2 370 

2018 4,5 36,5 123 

2019 4,4 42,8 173 

Plot B 

2017 4,5 52,0 364 

2018 4,6 56,0 218 

2019 4,2 39,0 168 

Plot C 

2017 4,8 50,0 237 

2018 4,8 81,0 218 

2019 4,6 36,5 202 

Plot D 

2017 4,9 29,0 229 

2018 4,8 96,0 160 

2019 4,8 41,5 304 

Plot T 

2017 4,5 18,5 198 

2018 4,5 32,5 177 

2019 4,45 17,0 206 

 

A well-supplied soil in 
mobile phosphorus was obtained on 
plots B (fertilized) and C (amended 
and fertilized), respectively 52 ppm 

and 50 ppm, in 2017. In 2018, there 
is an increase in mobile phosphorus 
in the soil on all plots experimental. 
The value of mobile phosphorus 

content in the soil was 36.5 ppm on 
plot A, 56,0 ppm on plot B, 81,0 
ppm on plot C, 96,0 ppm on plot D, 
these values indicating a well-

supplied soil in phosphorus, with 
positive implications on fodder 
production. In 2019, the value of the 
mobile phosphorus content in the 

soil decreases slightly on the 

improved plots, but the values 
remain within the limits of a well-
supplied phosphorus soil, except for 
the control plot T (17,0 ppm). 

The mineral composition of 
grasslands fodder depends on 
several factors, among which: soil 
physico-chemical characteristics, 

botanical composition and plant 
stage of development. 

The botanical composition 
influences the mineral composition 

because between the three main 
groups of plants in grasslands 
(grasses, legumes and various 
plants) there are differences in the 

content in macro and micro 
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minerals (Foster, 1988; Wilman and 
Derrick, 1994; Fisher et al., 1996; 
Whitehead, 2000; Sanderson et al., 
2003; 2004). 

Figure 1, 2 and 3 show 

species percentages of participation 
in the botanical composition of the 
grassland on the 5 experimental 
plots. 

  

 
Figure 1. Percentage of participation of species from botanical composition of 

subalpine grasslands, 2017 
 

 
Figure 2. Percentage of participation of species from botanical composition of 

subalpine grasslands, 2018 
 

 
Figure 3. Percentage of participation of species from botanical composition of 

subalpine grasslands, 2019 
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The phosphorus 
concentrations , identified in the 
analysed fodder samples, on the five 

experimental plots, are presented in 
Table 2. 

In the first year of study 
(2017), according to the Duncan 

test, between the experimental plots 
there were significant differences, 
thus, the highest phosphorus content 
(0,389%) was obtained in the fodder 

harvested from plot B, differing 
significantly from the value 
obtained on the control plot T, 
which registered a slight deficiency 

(0,197%). 
Phosphorus deficiency in 

fodder is one of the most 
widespread and damaging diseases 

caused by a low content in this 
macro element. 

In the second year of the 
study (2018), the highest value of 

the phosphorus content was 
obtained on plot C (0,367%) and 
plot D (0,334%) significantly 

significant compared to the values 
obtained on plots A and T (control). 
The high phosphorus content on 
these two plots was also due to the 

higher percentage of participation of 
various plants in grassland 
composition (Figure 2), knowing 
that they have a higher phosphorus 

content (Constantinide and 
Cardașol, 1978). 
In the last year of the study (2019), 
the high values of mobile 

phosphorus in the soil had positive 
implications on the phosphorus 
content in the fodder, which 
recorded the highest values on plot 

A (0,353%) and plot D (0,350%), 
with distinctly significant 
differences from the values on the 
other experimental plots. 

Table 2 

Phosphorus concentrations (%) of fodder obtained on experimental plots  

Plot 
Year 

2017 2018 2019 

Plot A 0,263
bc

 0,273
bc

 0,353
a
 

Plot B 0,389
a
 0,330

ab
 0,288

ab
 

Plot C 0,338
ab

 0,367
a
 0,250

b
 

Plot D 0,311
abc

 0,334
a
 0,350

a
 

Plot T 0,197
c
 0,221

c
 0,240

b
 

DL 5% 0,12% 0,06% 0,08% 
a - c value with different subscript letters differ at DL 5% (DL – different limit) 

 

It is observed that compared 

to the control plot T, the different 
improvement methods applied on 
plots, had positive effects, generally 

significant or distinctly significant, 

on the increase of the phosphorus 
content of the harvested fodder, in 
the three years of study, Figure 4. 
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Figure 4. Average phosphorus concentrations (%) in fodder during 

the three years (2017-2019) 
 

The potassium 
concentrations  identified in the 
fodder samples are shown in Table 

3. 
In the fodder samples 

collected from the experimental 
plots, the potassium content, in 

2017, registered the highest values, 
over 2%, in all the improved plots. 
The highest value was registered on 

plot B (2,160%), distinctly 
significant compared to the control 
plot T (1,497%). 

 

Table 3 

Potassium concentrations (%) of fodder  

obtained on experimental plots in the three years 

Plot 
Year 

2017 2018 2019 

Plot A 2,047
ab

 1,593
ab 

1,710
b
 

Plot B 2,160
a
 2,063

a
 1,793

b
 

Plot C 2,053
ab

 1,987
a
 2,317

ab
 

Plot D 2,050
ab

 1,710
ab 

2,467
a
 

Plot T 1,497
b 

1,237
b 

2,083
ab

 

DL 5% 0,66% 0,56% 0,62% 
a-c value with different subscript lett ers differ at DL 5% (DL – different limit) 

 

The high values of the 

potassium content in the fodder, 
highlight the remaining effect of the 
application of different methods of 
improvement on the experimental 

plots. 

It is observed that at plots B 

and C in 2018, the mobile 
potassium content of the soil (Table 
1) had positive implications on the 
assimilation of this mineral element 

by the species in the vegetation of 
the studied plots. The fodder 
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harvested from these two plots 
recorded distinctly higher values 

than the potassium concentration 
obtained on the control plot T. 

 

 
Figure 5. Average potassium concentrations (%) in fodder during 

the three years (2017-2019) 
 

The positive effect on the 
potassium content is more 
pronounced on these plots, which 
were plowed: plot B in 2016, one 

year before the start of the study, 
and plot C, in 2015. 

In the last year of the study, 
the potassium content decreases, 

compared to the control plot T 
(2,083%), especially on plot A 
(1,710%), chemically fertilized and 
plot B (1,793%), chemically and 

organically fertilized. 
The requirement of plants on 

natural grasslands in potassium is 
high, but this element, unlike 

nitrogen, is very mobile. Potassium 
is not fixed in the remains of dead 
roots, but is washed and re-enters 
the plant circuit. 

This differentiated behavior 
is a consequence of the different 
assimilation of potassium by forage 

plant species present in different 
proportions, depending on the 
fertilization applied. 

Regarding plot D, it stands 

out significantly compared to the 
other plots, with a high potassium 
content (2,467%), optimal for plants 
(ȘUMĂLAN, 2006), also explained 

by the fact that the plot had a high 
potassium content. mobile in soil 
(BORLAN and HERA, 1984) 
(Table 1). 

Compared to the control plot 
T, the different improvement 
methods applied had positive 
effects, statistically significant, on 

the potassium content of the 
harvested fodder, in the three years 
of study. The only plot that obtained 
a statistically insignificant 

difference was plot A (chemically 
fertilized) (Table 4). The values of 
potassium concentrations were 
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between 1,783 - 2,119% for the 
fodder obtained on the improved 

plots, and for the unimproved 
control plot it was 1,606%. 

 

CONCLUSIONS 
    

The highest phosphorus 
content (0,389%) was obtained in 
the fodder harvested from plot B 

chemically and organically 
fertilized, in the first year of study, 
in 2017, and the lowest value was 
obtained on the control plot T, 

registering a slight deficiency 
(0,197%). 

The high values of mobile 
phosphorus in the soil had positive 

implications on the phosphorus 
content in the fodder, which 
recorded the highest values in the 
chemically fertilized plot A 

(0,353%) and the sown plot D 
(0,350%). 

The high values of the 
potassium content in the fodder, in 
the first year of study, highlighted 

the residual effect of the application 
of different improvement methods 
on the experimental plots. 

The positive effect on the 

potassium content is more 
pronounced on plot B, which was 
planted in 2016, one year before the 
start of the study. 

Plot D was highlighted, 
having a high content of potassium 
(2,467%), optimal for plants, 
explained by the fact that the plot 

had a high content of mobile 
potassium in the soil. 
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Abstract 

The paper presents the potential of several reliable geo-information tools and 

datasets that can provide supplemental information to support grassland studies for 

assessing and monitoring the multifunctional utilization value of the grasslands and 
improving the grassland management adapted to climate change issues. Fundata 

village from Brasov county, Romania, was considered as an example to illustrate the 

capabilities of the geo-information applications integrating remote sensing products, 

GPS-retrieved data, climate datasets and GIS layers. Grasslands from Fundata village 

are rich in biodiversity providing a broad variety of ecosystem services and related 
economic benefits, but the anthropic impact is rising with the rapid urbanization of the 

area. It is important to apply adequate geo-information tools to evaluate the impact and 

to substantiate proper measures of grassland conservation and monitoring. The 

Climate Data Store service can provide complementary applications and datasets that 

can support analytical approaches for grassland evaluation. 
 

Keywords: grasslands, Climate Data Store, Growing Degree Days, remote sensing, 

LAI, evapotranspiration, GIS analysis.  

INTRODUCTION 

 

In the recent years, the geo-
information technologies have been 

developed increasingly and the 
technical progress is evident. The 
number of applications and fields of 
research has increased as well and 

thus, it is important to funnel the 
key information regarding the 
particularities and benefits of 
geographic information systems 

(GIS), global positioning systems 

(GPS), remote sensing (RS), and 

new geospatial technologies for 

analysis (GT) in view of improving 

the studies of grasslands.  
Photogrammetry and photo-

interpretation of aerial images has 
been previously used for surveying 

grasslands especially in remote and 
mountain areas. New instruments 
such as multi- and hyper-spectral 
detection sensors have been placed 

on satellites and on aerial platforms 
including UAVs increasing the 
spatio-temporal performance for 
acquiring ground data from 

terrestrial ecosystems including 
grasslands. Data is freely available 
to the users, most of the space 
missions for Earth observation 

being accessible on dedicated 
websites requiring logging using an 
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account (e.g., European Space 
Agency /ESA - 
https://scihub.copernicus.eu/dhus/#/

home; NASA Landsat scenes -
https://glovis.usgs.gov/; Moderate 
Resolution Imaging 
Spectroradiometer -MODIS 

products - https://lpdaac.usgs.gov, 
various USGS spatial datasets - 
https://earthexplorer.usgs.gov/). 
Together with the spatial 

technology, a rapid improvement of 
the computing power and software 
capabilities of GIS has led to a 
significant number of users of such 

tools for both research and 
management of various ecosystems. 
Some successful GIS Companies 
are ESRI (makers of ArcINFO, 

ArcView, ArcGIS, etc. 
http://www.esri.com), Intergraph 
(makers of GeoMedia 
http://imgs.intergraph.com), PCI 

Geomatics (makers of CATALYST, 
http://www.pcigeomatics.com), 
AUTODESK (makers of  AutoCAD 
including Map 3D toolset, 

https://www.autodesk.com/products
/autocad/included-toolsets/autocad-
map-3d), etc. On the other hand, the 
open GIS has become very 

successful in the last period due to 
the large community of users 
(https://www.gislounge.com/open-
source-gis-applications/). Popular 

open source GIS software 
applications include GRASS 
(Geographic Resources Analysis 
Support System) that is the public 

domain GIS software application 
originally developed by the US 
Government, and QGIS project 
(known as Quantum GIS - 

https://qgis.org/ro/site/). Overall, a 

GIS has 6 functions i.e.  Capture 
data, Store data, Query data, 
Analyze data, Display data, and 

Produce outputs. In a GIS, there are 
several types of data that can be 
included e.g., cadastral information, 
raster datasets, images, land uses or 

land cover, inventory of natural 
resources, market analysis and 
trends, planning schemes, analytical 
models and simulations, risk 

analyses, etc. Broadly speaking, any 
information with a spatial 
component can be represented in 
GIS, and then the information can 

be linked to an object, such as point, 
line or polygons. Consequently, 
information can be calculated from 
the topography of the object or 

information can be attached to the 
object and stored as attributes in a 
separate table. A GIS application 
has the ability to apply symbology 

to various land parcels according to 
ranges of specified variables 
resulting in useful thematic maps 
that makes easier the identification 

of spatial relations within the 
dataset. For grassland studies, such 
capabilities are very useful for 
analyzing the modifications of 

floristic composition and associated 
pastoral values of the grasslands. 
GIS can help the planning of 
grazing rationalization, the 

providing of water sources and 
access roads in the productive 
grasslands (VÎNTU et al., 2004). A 
functional forage system requires 

the technical support of a multi-
criteria geo-information system with 
geospatial analysis of satellite 
images (DUNEA et al., 2014). Such 

analysis tool requires associated 

https://scihub.copernicus.eu/dhus/#/home
https://scihub.copernicus.eu/dhus/#/home
https://glovis.usgs.gov/app?fullscreen=0
https://lpdaac.usgs.gov/
https://earthexplorer.usgs.gov/
http://www.esri.com/
http://imgs.intergraph.com/
http://www.pcigeomatics.com/
https://www.autodesk.com/products/autocad/included-toolsets/autocad-map-3d
https://www.autodesk.com/products/autocad/included-toolsets/autocad-map-3d
https://www.autodesk.com/products/autocad/included-toolsets/autocad-map-3d
https://www.gislounge.com/open-source-gis-applications/
https://www.gislounge.com/open-source-gis-applications/
https://qgis.org/ro/site/
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databases including information on 
topography, soils, geology, 
hydrology, precipitation regime, 

surface temperature, land cover, 
vegetation, hydrology, population, 
livestock, nature conservation, and 
environment (Casadei et al., 2021; 

Mihalache et al., 2015). 
Consequently, the reliability of the 
analysis is clearly related to the 
availably and the correctness of the 

required datasets (Neagoe et al. 
2020; Dunea et al., 2020). While 
some of the information can be 
retrieved from remote sensing 

products, several key data (floristic 
composition, grazing patterns, 
pasture degradation, etc.) must be 
collected from field inventories 

based on continuous well-
established monitoring programs 
coordinated by adequate institutions 
at the national level (Vîntu et al., 

2010; Samuil et al., 2018).     
The utilization of GPS 

receivers with increasing accuracy 
in floristic composition inventories 

has clear operational benefits by 
geo-positioning of the collected 
information in view of detailed 
maps drawing (fig. 1). 

Topographical UAVs can provide 
excellent details especially if they 
carry new sensing systems such as 
miniature LiDAR (e.g., Qube 240 

LiDAR - 
https://www.cadsolutions.ro/docum
ents/201210_TF90_LIDAR_Qube2
40_V001.pdf).  

Integrating remote sensing 
products, GPS-retrieved data, and 
GIS layers, can provide new 
perspectives for continuously 

assessing and monitoring grassland 

vegetation and habitat conditions.  
Simulating the climate risks is 

also important for long-term 

grassland management. Seeing 
climate projections mapped in GIS 
lets planners understand the 
financial effects of the land changes 

and operational decisions in the 
managed grasslands.  

 

 

Figure 1. GPS positioning of the 

information collected in the grasslands 

of Fundata village using Garmin 

Oregon receivers. 

As the Earth continues to 
warm, it is expected that changes in 
aridity will occur affecting 

grassland ecosystems as well.  
Terrestrial aridity will affect 

floristic composition and 

agricultural practices requiring 

adaptation measures in grassland 

management and other mitigation 

measures to reduce this process 

(Vîntu et al., 2020). Thus, it is 

https://www.cadsolutions.ro/documents/201210_TF90_LIDAR_Qube240_V001.pdf
https://www.cadsolutions.ro/documents/201210_TF90_LIDAR_Qube240_V001.pdf
https://www.cadsolutions.ro/documents/201210_TF90_LIDAR_Qube240_V001.pdf
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necessary to explore potential 

changes in surface temperature 

trend to assess its impact (Mihaescu 

et al., 2021). 

The European Commission 
adopted a Communication and an 

Action Plan on the 
EU Strategy for the Alpine Region 
(EUSALP) in July 2015 addressing 
environmental objectives including 

the improvement of risk 
management of climate change 
referring also to the prevention of 
major natural disasters. The 

grasslands (28 habitats) negatively 
affected by climate change in at 
least one EU Member State were 
7% under pressure, 15% under 

threat (EEA, 2017). 
The forecasts provided by 

reliable climate models show that in 
some areas of southern Europe, 

higher temperatures and the 
increasing drought risk will reduce 
livestock production through 
negative impacts on both grassland 

productivity, and animal health 
(EEA, 2017). 

The foothill grasslands and 
mountain summer pastures are 

expected to increase their biomass 
production in spring (maximum 
production period) and autumn, and 
to lengthen their production period, 

which will increase their exploitation 
possibilities (hay or pasture) (Brisson 
and Levrault, 2012). 

The Copernicus Climate 

Change Service (C3S) supports 

society by providing information 
about past, present and future 
climate at global and European scales 

(https://climate.copernicus.eu/). The 
User Learning Services has an 
important role in increasing the 
skills of users for operating with 

climate data based on freely 
available online training resources 
(https://uls.climate.copernicus.eu/).  

The Climate Data Store (CDS) 

and its components 
(https://cds.climate.copernicus.eu/#!
/home)support the understanding of 
the fundamentals of climate data 

sources and processing. Such 
resources can provide useful 
information regarding the past and 
future of grassland ecosystems in a 

particular area. 
In this context, the aim of 

this study was to present the 
potential of several reliable geo-

information tools that can provide 
supplemental information for 
grassland studies in Romania to 
assess and monitor the 

multifunctional utilization value of 
the grasslands and to improve the 
grassland management adapted to 
climate change issues. Fundata 

village (Brasov county, Romania - 
WGS-84 coordinates: 45,95 N and 
26,05 E - 1100-1350 m altitude; ) 
was considered as case study to 

exemplify the utility of the selected 
applications that can leverage GIS 
to meet the projected climate goals. 

 
MATERIAL AND METHOD 

 
The characterization of the 

Fundata area was previously 
described (Dunea et al., 2019) 
together with the methodological 

https://climate.copernicus.eu/
https://uls.climate.copernicus.eu/
https://cds.climate.copernicus.eu/#!/home
https://cds.climate.copernicus.eu/#!/home
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presentation of the satellite image 
processing techniques, which have 
been more completely presented in 

Dunea et al., 2021. In this paper, a 
Landsat 8 satellite image from data 
recorded in July 2019 
(LC08_L1TP_183029_20190720_2

0190731_01_T1) and a MODIS 
Evapotranspiration ET 500 m 
resolution (MYD16A2 Version 6 
Evapotranspiration/Latent Heat Flux 

product) representing the 
summation of 8-day total water loss 
through ET were selected for 
exemplification of remote sensing 

capabilities in characterizing 
various environmental processes 
occurring in mountain grassland 
areas. 

The latest Corine Land 
Cover layers were retrieved to show 
the grasslands and related INSPIRE 
destination categories (e.g., 321, 231, 

and 324) from CLC2018 dataset 
(https://land.copernicus.eu/pan-
european/corine-land-cover).  

To assess the future climate, 

two indicators have been used to 
estimate the aridity:  

 the ratio between potential 
evapotranspiration (PET) and 

precipitation,  

 the ratio between actual 
evapotranspiration (AET) and 
precipitation.  

These indicators have been 
extracted using the “Water quantity 
indicators for Europe” dataset 

(NETCDF File Format) and 
Climate Data Store toolbox for the 
Representative Concentration 

Pathway - RCP 4.5 
(https://cds.climate.copernicus.eu/cd
sapp#!/dataset/sis-water-quantity-
swicca?tab=overview). RCP 4.5 is a 

scenario that stabilizes radiative 
forcing at 4.5 W m

−2
 in the year 

2100 without ever exceeding that 
value based on the 1971-2000 

reference period. The aridity 
simulation comprised two different 
30-year periods, i.e., 2011-2040, 
and 2041-2070 (future periods 

expressed as a percentage change 
relative to the reference period - %). 
Growing Degree Days (GDD) was 
computed using the ERA5 dataset 

from CDS for 2015-2017 interval. 
GDD is useful to estimate the 
growth and development of plants 
and insects during 

the growing season considering that 
the development will occur if the 
temperature exceeds the base 

temperature (10 C). 

All the geo-referencing 
operations, conversions, analysis, 
and mapping were performed with 
ESRI ArcGIS Desktop 10.6. Google 

Earth Engine was used to visualize 
various moments in time of the 
southern part of Fundata 
village(https://earthengine.google.co

m/timelapse). 

 
RESULTS AND DISCUSSION 

 
The purpose of this paper 

was to exemplify various aspects 
related to land cover, climate, 

vegetation status, etc. using several 
geo-information tools that can help 
the complex assessment of the 

https://land.copernicus.eu/pan-european/corine-land-cover
https://land.copernicus.eu/pan-european/corine-land-cover
https://cds.climate.copernicus.eu/cdsapp#!/dataset/sis-water-quantity-swicca?tab=overview
https://cds.climate.copernicus.eu/cdsapp#!/dataset/sis-water-quantity-swicca?tab=overview
https://cds.climate.copernicus.eu/cdsapp#!/dataset/sis-water-quantity-swicca?tab=overview
https://earthengine.google.com/timelapse
https://earthengine.google.com/timelapse
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mountain grasslands.  
Figure 2 shows the GDD 

results for Romania using a 0.5 

resolution between 2015 and 2017. 
Color constancy can be seen 
suggesting that GDD was similar in 
the selected period. This was also 

confirmed by the mean temperatures 
of the growing season (April-

August) provided by data from 
Brasov meteorological station 

(WMO 15300) i.e., 16.1 C (2015) 

and 16.2 C (2016 and 2017). Thus, 
ERA5 datasets are reliable to be 
used in climate characterization of 

Romanian grasslands. 
Figure 3 presents the latest  

 

   
Figure 2. Growing Degree Days computed using 

ERA5 dataset from CDS – years 2015, 2016 and 2017 
 

   
Figure 3. Characterization of grasslands in Fundata village area: a) Land use/land cover 

(LULC) showing the 231 INSPIRE category attributed to Pastures; 242: Complex 

cultivation patterns; 321: Natural grasslands (left); b) Grassland covering based on 

Grassland 2018 map developed by Copernicus (right) (https://land.copernicus.eu/pan-

european/high-resolution-layers/grassland/status-maps/grassland-2018).  

https://land.copernicus.eu/pan-european/high-resolution-layers/grassland/status-maps/grassland-2018
https://land.copernicus.eu/pan-european/high-resolution-layers/grassland/status-maps/grassland-2018
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LULC from CLC 2018 dataset 
showing that the natural grasslands 
(321 category) occupy only a small 

patch in the north of Fundata 
village. The pastures (231 
categories) are predominant in the 

area, but urbanization is growing 
from year to year especially in the 
south of the area as shown by the 

time-lapse project from Google 
(Figure 5). 

 

  
Figure 4. Remote sensing derived information: Leaf area index (LAI) extracted from 

Landsat 8 satellite image from data recorded in July 2019 (LC08_L1TP_183029_ 
20190720_20190731_01_T1) – blue areas are clouds (left); MODIS Evapotranspiration ET 500 

m resolution (right) representing the summation of 8-day total water loss through ET (0.1 
kg/m

2
/8-day) (MYD16A2 Version 6 Evapotranspiration/Latent Heat Flux product).  

 

Figure 3 also illustrates the 

grassland distribution in the area as 
provided by the Grassland 2018 
map developed by Copernicus. 
While the vegetation is accurately 

presented, there is an overlapping 
between woody areas and 
grasslands being more a greenness 
indicator than a precise cadastral 

classification. Consequently, further 
data fusion with other datasets 
including field surveys would be 
recommended for correct 

classification.  

Figure 4 exemplifies remote 

sensing derived information such as 
LAI and ET that are very useful for 
the characterization of vegetation 
status in grasslands. LAI of 

grasslands in July was between 2 
and 3 in agreement with previous 
reports obtained from Sentinel 2A 
(DUNEA et al. 2019). Higher LAI 

values correspond to the grasslands of 
Agrostis capillaris with mesophilic 
character near villages, and lower for 
Agrostis capillaris with meso-

xerophilic species on slopes type. 



Dunea D. et al. 

Romanian Journal of Grassland and Forage Crops (2021) 23                                                   86 

  

  
Figure 5. Google Earth Engine Timelapse visualization of a part from Fundata village 

that experienced the increasing of buildings and roads construction from 1995 to 2020. 

 

Figure 6 illustrates the 
results of aridity index forecasting 
using the CDS dataset. In 2040, it is 
expected that the aridity in Fundata 

area will be between -7 and 3% 
compared to the reference period 
based on RCP 4.5 scenario. The 
surrounding areas from west and 

east have estimations between 3.1 
and 14%, while the southern areas 
belong to 14.1-28% increase of 
aridity compared to the reference 

period. While the perspectives of 
climate impact on Fundata area are 
less negative due to the hydro-
meteorological feature of the 

mountain area that is a very 
accentuated vertical zonation of all 
climatic factors and those derived 
from it, the natural vegetation 

suffered deterioration and 
successions on large areas.  

Thus, secondary vegetation 
and inhabited spaces started to 

prevail with direct impact mainly 

because of anthropogenic activities 
related to the agro-pastoral and 
tourism economy. 

 

 
Figure 6. The aridity index  

in Fundata area estimated for 2040 

based on RCP 4.5 scenario  

(% change from reference period) 
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The rapid urbanization 
influences grasslands distribution, 
typological classification and the 

presence of valuable grass and 
legume species. Furthermore, 
erosion processes started to amplify 
on slopes.  

All these aspects require 
reliable geo-information tools that 
can offer key information in 

dynamics and that are able to 
simulate scenarios and provide valid 
forecasts. 

CONCLUSIONS 
    

Grasslands in the Romanian 
Carpathian region have valuable 
cultural associations being rich in 

biodiversity and wildlife. The 
multifunctional utilization is high 
providing a broad variety of 
ecosystem services and related 

economic benefits. Grasslands from 
Fundata village fit within this 
category, but the anthropic impact is 
rising with the rapid urbanization of 

the area. It is important to apply 
adequate geo-information tools to 
evaluate the impact and to 
substantiate proper measures of 

grassland conservation and 
monitoring. 

Climate Data Store service 
from Copernicus can provide further 

in-depth and complementary 
applications and datasets that can 
support analytical approaches for 

grassland evaluation. 
More studies regarding the 

use of geo-information tools should 
be performed to validate processes 

in mountain grassland ecosystems. 
This is just a screening study for 
exemplifying the potential of using 
geo-information tools in grassland 

science. 
Some limitations of the 

remote sensing derived datasets are 
the need for ground verification, the 

lack of details, larger errors and 
resolution issues for small areas, 
and requirements of expert systems 
and skills for extracting data. 
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Abstract 

Slag and ash dumps need to be renaturalized due to air, water, soil and 

landscape pollution. The main method of renaturation is grassing, until the substrate 

becomes proper for plant development. At Thermoelectric Plant (CET) Brasov, several 
grassing variants were tried, of which the most successful was a mixture of 75 kg/ha of 

various perennial herbs, 50 kg/ha of straw cereals and 1 kg/ha of Amaranthus 

caudatus, sown in 2002, in combination with 500 kg/ha complex chemical fertilizers 

(NPK) of formula 15-15-15 rate of active substance.  As a plant substrate, eutrophic 

peat with a thickness of 15-20 cm over the slag and ash deposit was used. After 6 years 

from sowing (2008) in the grassy carpet dominated the species Phalaris arundinacea 
and after 20 years Poa pratensis on the southern exposure and Festuca rubra on the 

northern one. The paper contains numerous other data on the evolution of the chemical 

characteristics of ash and peat substrates from the beginning of the experiment (2000) 

to the present (2021) as well as the vegetation of the sown grassland on the southern 

and northern exposure. The productivity of this green area is quite high 13-16.5 t / ha 
fresh fodder mass with 61-68 pastoral value, where 1.2-1.6 LU/ ha for an optimal 

period of 160 days of grazing can be maintained. The current overloading of animals 

has already led to a thinning of vegetation, in particular on southern exposure, and 

measures will be taken to respect the animal stocking rate and grazing duration. 

 
Keywords: ash dumps, renaturation, permanent grassland solification, productivity. 

 
INTRODUCTION 
 

The issue of renaturing the 
slag and ash dumps from thermal 

power plants is particularly 
important, due to the pollution 
effects of this industrial waste 
(Harrison et al.1996, Căpitanu et 

al.1999). 
One of the main methods of 

protection is the laying of a fertile 
layer of 10-20 cm over the surface 

of the ash dump, followed by re-
greening (Marușca et al. 2002, Oros 
2002). 

Some tests to install some 
species of shrubs (Amorpha 

fructicosa, Crataegus monogyna, 
Rosa canina) and trees (Eleagnus 
angustifolia, Fraxinus ornus, 
Robinia pseudoacacia, Sorbus 

torminalis and Populus nigra), in 
1998, have shown that the species  
survived up to 3 years after planting 
( Marușca, Dincă 2001), after which 

in 20 years they gradually 
disappeared completely. 

Thus, on slag and ash dumps 
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the only method of renaturation is 
their grassing until solification 
(Marușca et al. 1995, Hermenean et 

al. 2000). Prior to the application of 
this grassing method, compatibility 
studies were performed between 
perennial grass seeds and straw 

cereals mixed with different types 
of chemical fertilizers (Marușca 
1991, Marușca et al. 2009). 

Also, eutrophic peat was 
analyzed as a vegetal layer mixed 
with different proportions of ash 

(Marușca et al. 2000). 
All these preliminary studies 

have served to develop safer 
methods of grassing these ash 

dumps with particularly difficult 
conditions for plant growthing. 

 

MATERIAL AND METHOD 

 
Before the renaturation of 

the industrial dumps resulting from 

the Brașov thermal power plant, the 
main physicochemical properties of 

the ash and nearby peat used as 
plant substrate were analyzed (Table 

1). 

 
Table 1 

Physico-chemical characteristics of the grass dump substrate  

from Sânpetru - Brașov Year 2000 

Specification 1. Ash 2. Eutrophic peat Differences 1-2 % 

Particle size analysis (mm)  

Coarse sand:  > 0,2 3,9 0,2 - 3,7  5 

Fine sand: 0,2 - 0,02 70,9 59,4 - 11,5 84 

Dust 1: 0,02 - 0,01 9,2 9,4 + 0,2 102 

Dust 2.: 0,01 - 0,002 10,3 16,9 + 6,6 164 

Clay: < 0,002 5,7 14,1  + 8,4 247 

Assessment Sandy Loam sandy - - 

Chemical properties  

pH in H2O (ind.) 8,3 7,5  - 0,8 90 

Carbonates (%) 2,4 14,0  + 11,6 58 

Humus (%) 1,62 > 50 >  + 48,39 > 30,86 

P – AL (ppm) 42,0 48,5 + 6,5 115 

P – AL revised (ppm) 14,7 34,9 + 20,2 237 

K - AL (ppm) > 400 260 > - 140 >  65 

 

The granulometric analysis 

of the ash is sandy and of the loam-
sandy peat, both having a deficient 
aero hydric regime, being very 
permeable to water. 

In terms of chemical 
properties, ash has a basic reaction, 
low in humus and very rich in 
potassium. Instead, peat has a 

neutral to basic reaction, very rich 

in undecomposed organic matter. 

Both materials are poor in mobile 
phosphorus. 

Due to these properties less 
favorable to the installation of a 

grassy vegetation, for safety, a 
mixture with many species was 
used, namely: 

Agropyron intermedium 

10%, Agrostis stolonifera 10%, 
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Bromus inermis 10%, Dactylis 
glomerata 10%, Festuca pratensis 
10%, Phalaris arundinacea 10%, 
Phleum pretense 10%, Lotus 

corniculatus 5%, Medicago sativa 
5%, Melilotus albus 5%, 
Onobrychis viciifolia 5%, Trifolium 
pratense 5% and Trifolium repens 

5%,  in a total amount of 75 kg/ha. 
To this mixture of herbs is 

added Amaranthus caudatus 1 
kg/ha, together with 50 kg/ha straw 

cereals (40% oats, 30% spring 
barley and 30% rye). These grass 
and cereal seeds were mixed with 
500 kg/ha of complex chemical 

fertilizers of formula 15-15-15 
(NPK). 

Sowing of these mixtures of 
grass seeds + Amaranthus caudatus 

+ cereals + fertilizers was carried 
out in April 2002, on the ash 
substrate covered with 15-20 cm 
eutrophic peat with a slope of 45 

degrees, located on the two main 
sides, southern and northern. 

The seeds of some grass 
species were harvested from 
spontaneous flora such as 
Agropyron intermedium from Berca 

Buzau County, near mud volcanoes, 
being very well adapted to the 
alkaline reaction of the soil, or those 
with rhizomes such as Agrostis 

stolonifera and Phalaris 
arundinacea, adapted to sandy soils. 

Straw cereals and especially 
the crop species Amaranthus 

caudatus and other species of this 
genus for faster fixation of the 
powdery substrate of peat and ash 
and the protection of grass species 

and perennial legumes have been 
more sensitive in the early stages of 
growth. 

Cereal species and those of 

the genus Amaranthus, after they 
have finished their protective role, 
after the first year of vegetation 
disappeared. 

 

RESULTS AND DISCUSSION 

 
During the 20 years since 

sowing, the grassy vegetation has 
been installed and consolidated, 

making a grassy carpet on dump 
substrate and profoundly changed 
the soil characteristics (Table 2). 

The chemical analysis of the 

partially grassy carpet substrate was 
performed after 6 years from 
sowing, in 2008, on two depths 0-15 
cm, as was the average layer laid by 

peat and 15-30 cm from where 
begins a more sterile start of ash. 

Meanwhile, until 2021, the 
peat layer was completely 
mineralized, improving the ash 

layer with fertilizing elements. 
The results show a decrease in 

soil alkalinity which leads to a 
neutral reaction, more favorable to 

plant growth. 
On the southern dump 

exposure the chemical properties of 
the substrate are better than those on 

the northern exposure on both 
studied depths, due to the higher 
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thermal factor that more strongly 
influenced the peat mineralization, 
photosynthesis processes and 
accumulation of above and 

underground biomass. 
On the northern exposure, 

with better humidity conditions, 
there are several molehills (Talpa 

europaea) and on the southern 

exposure, drier and warmer, the 
foxes have made their burrows. 

Since sowing, on large 
groups of vegetation the floristic 

composition has undergone some 
changes caused by the improvement 
of the properties of the dump 
substrate (Table 3). 

Table 2 

Evolution of the average chemical characteristics of the grassy substrate  

depending on the exposed side 

Specification UM Depth 0 - 15 cm Depth  15 - 30 cm 

2008 2021 % 2008 2021 % 

 Southern side 

pH   (H2O ) ind. 7,9 7,6 96 8,0 7,5 94 

Carbonates (%) % 40,0 3,6 9 28,4 4,0 14 

Humus (%) % 10,47 17,02 163 4,58 13,66 298 

N total % 0,580 0,851 147 0,230 0,683 297 

PAL mobile ppm 7,6 57,8 760 10,7 57,8 538 

KAL mobile ppm 168 > 400 > 238 215 330 153 

Northern side 

pH   (H2O ) ind. 7,9 7,6 96 7,8 7,6 97 

Carbonates (%) % 33,2 15,0 45 30,8 35,0 114 

Humus (%) % 9,79 11,87 121 8,68 11,65 134 

N total % 0,504 0,594 118 0,437 0,583 133 

PAL mobile ppm 7,6 8,2 108 11,3 6,1 54 

KAL mobile ppm 277 335 121 264 217 82 

 
Table 3 

General floristic composition of the protective grassing works carried 
 out on the dumps from Sanpetru - Brasov

Specification 2002 2003 2008 2021 

Coverage (%) 96 100 100 92 

Grasses 17 43 95* 76 

Forage legumes 14 55 2 4 

Other families 19 2 3 12 

Amaranthus sp. 44 - - - 

Cereals 2 - - - 

* In 2008, after 6 years of sowing, in the grassy carpet the species with rhizomes  
Phalaris arundinacea participates on average with 92% on both sides of the dump 

 
Thus, in 2003, after the 

disappearance of the annual 
protection species, perennial 

legumes dominated by 55%, 
followed by grasses 43%. After 
another 5 years have dominated the 
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perennial grasses with 95% of 
which the species Phalaris 
arundinacea participated with an 
average of 92%, on both exposures 

of the dump. 
This year, perennial grasses 

dominate on average by 76%, 
forage legumes by only 4% and the 

rest of other less valuable species 
feed by 12% in total. 

In general, after 20 years, the 

forage quality of the grass is quite 
good with 18-20% crude protein 
(CB), crude fiber (CB) 26-30% and 
digestibility of organic matter 

(OMD) of 61-65%. 
The forage quality of the 

grass harvested in mid-May 2021 
was better on the northern exposure 

compared to that on the southern 
slope (Table 4). 

Table 4 
The forage quality of the grass from the Sanpetru - Brasov dump,  

depending on the land exposure 

Specification 
Exposed side Diferences,  S - N 

South North +,  - % 

CB 18,0 20,4 - 2,4 88 

Ash 8,6 10,8 - 2,2 80 

CB 30,4 26,3  4,1 116 

ADF 32,1 29,4  2,7 109 

ADL 2,7 2,1  0,6 129 

NDF 53,3 49,3  4,0 108 

DMD 67,0 71,0 - 4,0 94 

OMD 61,4 65,0 - 3,6 94 
 

This difference is explained 

by the fact that the dominant grass 
Poa pratensis was fully split, in 
comparison with Festuca rubra on 
the northern exposure, which was at 

the beginning of the bellows phase 
and the rest of the plants having 
better soil moisture. 

Considering the possibility 

of assessment the productivity of 
these meadows based on floristic 
survey (Marușca 2019), finally such 
an analysis was performed (Table 

5). 
The floristic composition on 

the southern side is dominated by 
Poa pratensis and on the northern 

one by Festuca rubra, so that 

separate analyzes were presented. 

It is noteworthy the 
persistence of the species Phalaris 
arundinacea in a proportion of 2-
8% as well as the species Agropyron 

intermedium which sows itself 
directly on the ash without plant 
layer. 

The pastoral value of the 

fairly well consolidated grassy 
carpet is between 61-68, considered 
good. 

The production of green 

fodder was evaluated at 12.9-16.5 t / 
ha, which allows an optimal animal 
stocking rate of 1.24-1.59 LU/ha in 
a grazing season of 160 days. Due 

to a higher soil moisture, on the 
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northern exposure slope, the 
productivity of the grassy carpet is 
approx. 13% higher than the 

southern exposure. 
Currently, the grassland is 

overgrazing with animals, already 
producing decrease in vegetation 
density and the beginning of wind 

and rain erosion, especially on the 
sunny slope. 

 
Table 5 

-% participation - 

Species  
Exposed side Dif. 

+,  - 

Index 

South North F M 

Level of vegetation cover (%) 85 99 - 14 x x 

Grasses 70 83 - 13 x x 

Poa pratensis 47 3 44 8 6 

Phalaris arundinacea 7 2 5 7 9 

Festuca rubra 5 65 - 60 7 6 

Festuca arundinacea 3 8 - 5 8 9 

Bromus inermis 2 - 2 8 8 

Agropyron repens 2 2 0 6 7 

Deschampsia caespitosa 2 1  1 3 0 

Dactylis glomerata 1 1 0 9 8 

Agropyron intermedium 1 1 0 5 7 

Forage legumes  3 4 - 1 x x 

Melilotus officinalis 1 - 1 6 7 

Medicago sativa 1 - 1 9 9 

Trifolium pratensis 1 - 1 8 7 

Trifolium repens - 4 - 4 8 5 

Other species  12 12 0 x x 

Descurainia sophia 4 - - 3 0 

Malva silvestris 2 - - 3 0 

Artemisia absinthium 2 - - 2 0 

Mentha longifolia 1 2 - 1 4 6 

Verbascum phlomoides 1 - - 3 0 

Rumex obtusifolius 1 - - 3 0 

Taraxacum officinale - 2 - 2 7 3 

Veronica chamaedris - 2 - 2 3 0 

Daucus carota - 1 - 1 6 5 

Alte specii 3 5 - 2 3 0 

Pastoral value 61 68 - 7 x x 

Green fodder index (IM) 4,76 5,70 - 0,94 x x 

Green mass production (t/ha) 12,9 16,5 - 3,6 x x 

 Animal stocking  rate, 160 

grazing days (LU/ha) 
1,24 1,59 - 0,35 x x 

 
CONCLUSIONS 
    

Industrial slag and ash 
dumps from coal-fired power plants 
pollute the environment, needing to 
be renatured by grassing methods. 

The best option for dump 
grassing was with 75 kg/ha of 
different perennial grasses, 
including Phalartis arundinacea 
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which fixes very well the substrate 
of eutrophic peat (15-20 cm) and 
ash, 50 kg/ha of straw cereals and 1 

kg/ha Amaranthus caudatus to 
protect the sown grasses in the first 
year and 500 kg/ha complex 
chemical fertilizers (NPK) of 

formula 15-15-15, as basic fertilizer. 
In parallel with the grass 

carpet settlement, the peat and ash 

substrate was substantially 
improved in terms of soil reaction 
and fertilizer content. 

After 20 years, a dense, 
protective grassy ground was 
produced, which can achieve 13-
16.5 t / ha of fresh  fodder with an 

optimal animal stocking rate of 1.2-
1.6 LU / ha in an optimal grazing 
season of 160 days. 
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Abstract 

The assessment of mountain pasture productivity (production and forage 
quality) is very important for the improvement and rational use of grasslands in grazing 

season. Production determination by mowing and chemical analyzes to establish fodder 

value are more difficult to perform in more isolated mountain areas. A new method for 

evaluating grassland productivity was developed based on a floristic survey. In the case 

study on the grasslands from Padurea Craiului Mountains, the productivity for five 

Natura 2000 habitats of community interest was evaluated: 6230 *, 6240 *, 6440, 6510 
and 6520. On average, the pastoral value is 51 and the production of green fodder is 

11.77 t/ha, estimated as medium. The lowest production of 1.12 t/ha of green fodder 

was recorded at habitat 6230 * with Nardus stricta and the best of 22.91 t/ha at habitat 

6510 with Arrhenatherum elatius. The data will further serve to establish the optimal 

animal stocking rate on pasture and the forage resource provided by hayfields. 
 

Keywords: grassland habitats, pastoral value, production assessment. 

 
INTRODUCTION 

 

Pasture productivity (yield 
and forage quality) is one of the 
most important economic index 

used for assessing their 
management.  

So far, this parameter has 
been determined in fenced areas, by 

repeated harvests and chemical 
laboratory analyzes, with higher 
costs and several difficulties 
involved in the process. After 

establishing a new method for 
evaluating the productivity of 
grasslands based on floristic survey, 
sufficiently accurate, more 

expeditious and much lower cost 
data were obtained (Marușca, 2019). 

Until present, this method 

was used to assess the productivity 
of several mountain pastures 
(Marușca et al., 2019; 2020 a,b,c,d). 

These results have addressed to 
phytosociological associations and 
alliances according to the Braun-
Blanquet school method for 

permanent grasslands. In recent 
times, after our adherence to the 
European Union, the basic unit for 
vegetation is the habitat, a system 

that we will have to adhere to for 
comparison and synthesis of results. 
Thus, this research paper evaluates 
the productivity of pastures 

according to the European habitats 
unanimously accepted for the first 
time in our country. 
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MATERIAL AND METHOD 

 

To exemplify productivity at 
the habitat level, the work "Flora 
and vegetation from Pădurea 
Craiului Mountains" was chosen, 

published by the lamentable Doctor 
in Biology Gheorghe Groza, in the 
year 2008 at Risoprint Publishing 
House from Cluj-Napoca. The paper 

presented 20 practical associations, 

wherefrom the 15 more important 
associations were included in the 
habitats according to the 
interpretation of Gafta and 

Mountford (2008). The remaining 5 
associations are of local importance 
for Romania, being included in the 
synthesis prepared by Donita et al. 

(2005). 
 
Class   NARDO – CALLUNETEA,  Prsg.. 1949 

Ord. NARDETALIA, (Oberd 1949), Preisg.1949 
Al. Nardo - Agrostion tenuis, Sillinger 1933 

 1. As. Nardo - Festucetum rubrae, Maloch 1932 
 

Class  MOLINIO – ARRHENATHERETEA,  Tx. 1937 
Ord. AGROSTIDETO - FESTUCETALIA RUBRAE, Pușc. et al. 1956 

Al. Cynosurion cristati, Br.-Bl. et Tx. 1943 
  2. As. Anthoxantho - Agrostietum tenuis, Sillinger 1933, Jurko  1969  

  3. As. Festuco rubrae - Agrostietum tennuis, Csűrős - Kaptalan 1964 
  4. As. Poo - Trisetetum flavescentis, (Knapp 1951) Oberd. 1957 

Ord. ARRHENATHERETALIA,  Pawl. 1928 
Al. Arrhenatherion elatioris, (Br.-Bl. 1919 s.l.) Scherrer 1925, Soó 1969 

  5. As. Arrhenatheretum elatioris, (Br.-Bl. 1925) W.Koch 1926 
   
Ord. MOLINIETALIA, W. Koch 1926 

Al. Alopecurion pratensis, Soó 1938, Pass 1946 
  6. As. Alopecuretum pratensis, Regel 1925; Nowinski 1928 

  7. As. Festucetum pratensis, Soó 1938 
  8. As. Phleetum pratensis,Popescu et Bujoreanu 1957 

Al. Holco - Juncion, Pass. 1964 
 9. As. Holcetum lanati, Issler 1936 

 Al . Agrostion albae,  Soó (1933) 1971 
 10. As. Agrostidetum stoloniferae, (Ujvárosi 1941), Burduja et al. 1956 
 11. As. Junco - Agrostetum, Resmeriță 1970 

 

Class  FESTUCO – BROMETEA, Br-Bl et Tx. 1943 
Ord. BROMETALIA ERECTI, Br.-Bl. 1931 

Al. Cirsio - Brachipodion, Hadac et Klika 1944, emend. Krausch 1961 

 12. As. Festuco rupicolae - Brachipadietum pinnati, Schneider - Binder 1971 
Ord. FESTUCETALIA VALESIACAE, Br-Bl et Tx., 1943 
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Al. Festucion rupicolae, Soó (1940) 1964 
 13. As. Medicagini - Festucetum valesiacae, Wagner 1940 
 14. As. Festucetum rupicolae, Burduja et al. 1956 
 15. As. Botriochloetum ischaemi, Pop 1977 
 

These 15 associations are 

widespread on flat lands at altitudes 
ranging from 300-800 m and on 
slopes up to 28 degrees inclination, 
on all exposures (Table 1). 

The vegetation cover was on 
average of 90%, ranging from 68-
70% for the degraded areas up to 

100% in the most valuable ones. 

The scientific method used for 
evaluating the productivity of 
pastures based on floristic survey 
was presented in no. 19 of this 

journal (Marușca, 2019), so due to 
lack of space we won’t repeat it.

 
Table 1 

General data comprising the natural conditions specific to the pasture 
phytocenosis from Pădurea Craiului Mountains 

No  
crt    

(As.) 

Phytocenosis (association) 
Alt. 
m 

Exposure 
Ind. 

Degrees 

0 

Veg. 
coverage 

% 

1 Nardo - Festucetum rubrae 500-730 N. NE, S 4-18 96 

2 Anthoxantho - Agrostietum capillaris 380-700 
N,NE,NV,S, 

SE,E,V 
3-10 96 

3 
Festuco rubrae - Agrostietum 

capillaris 
300-720 

N,NE,NV, S, 

SE, E, V 
3-25 94 

4 Poo - Trisetetum flavescentis 350-680 N, S 4-5 100 

5 Arrhenatheretum elatioris 700 S, N 2-8 100 

6 Alopecuretum pratensis 300 Flat  0 100 

7 Festucetum pratensis 320 Flat  0 96 

8 Phleetum pratensis 680-700 V, SV 2-5 98 

9 Holcetum lanati 350-700 NE,NV,V,E,S 2-10 96 

10 Agrostidetum stoloniferae 320-330 Flat  0 90 

11 Junco - Agrostetum 420-800 Flat, N, E 0-4 88 

12 
Festuco rupicolae - Brachipadietum 

pinnati 
630-700 S, NV 8-28 84 

13 Medicagini - Festucetum valesiacae 420-470 SV, V, S 3-18 70 

14 Festucetum rupicolae 300-660 S, SV, V, E 4-25 74 

15 Botriochloetum ischaemi 550-650 S, V 5-6 68 

 TOTAL - AVERAGE 300-800 All  0-28 90 

 

RESULTS AND DISCUSSION 

 
Following the analysis and 

calculations performed on the basis 
of the 15 pasture associations 

included in 5 pastoral habitats 
surveys, several results regarding 
the coverage with forage species 



Maruşca T. 

Romanian Journal of Grassland and Forage Crops (2021) 23                                                 102 

and harmful species for the 
vegetation carpet, the qualitative 
index of pastoral value and the 

production of green fodder were 
obtained (Table 2). 

 

Table 2 

The productivity of the pasture associations found  

in Natura 2000 habitats from Pădurea Craiului Mountains  

No  
crt    

(As.) 

 

Phytocoenosis 
(association) 

Coverage with 

species 
(%) 

Pastoral 
value 

Green mass 
production Classification  

Harmful Forage ind. % t/ha % 

 6.230* Species - rich Nardus stricta, on siliceous substrates in mountain areas  

1 Nardo - Festucetum rubrae 83 13 13,9 27 1,12 10 Very weak 

 6.520  Mountain hay meadows 

2 
Anthoxantho - 

Agrostietum tenuis 
3 93 63,5  10,53  Medium  

3 
Festuco rubrae - 

Agrostietum tennuis 
7 87 63,9  11,13  Medium  

4 
Poo - Trisetetum 

flavescentis 
7 93 79,7  15,26  Good  

 Average  6 91 69,0 135 12,31 105  

 6.510   Lowland hay meadows (Alopecurus pratensis, Sanguisorba officinalis)  

5 
Arrhenatheretum 

elatioris 
4 96 81,4 160 22,91 195 Very good 

 6.440  Alluvial meadows of river valleys of the Cnidion dubii 

6 Alopecuretum pratensis 17 83 72,4  15,12  Good  

7 Festucetum pratensis 7 89 84,5  23,17  Very good 

8 Phleetum pratensis 1 99 95,3  24,82  Very good 

9 Holcetum lanati 5 91 62,5  14,34  Good  

10 Agrostidetum stoloniferae 20 70 51,2  21,39  Good  

11 Junco - Agrostetum 84 4 23,3  3,74  Weak  

 Average  22 73 64,9 127 17,10 145  

 6.240 *Subpontic steppic grasslands  

12 
Festuco rupicolae - 

Brachipadietum pinnati 
7 77 43,0  14,50  Good  

13 
Medicagini - Festucetum 

valesiacae 
4 66 29,0  2,36  Weak   

14 Festucetum rupicolae 20 54 29,1  4,47  Weak  

15 Botriochloetum ischaemi 65 3 2,8  0,24  Very weak  

 Average  24 50 26,0 51 5,39 46  

 General average  28 65 51,0 100 11,77 100 Medium  

 

At the level of pasture 
association, components of pastoral 

habitats, the highest coverage with 
forage species were recorded by 
Phleetum pratensis (99%), 

Arrhenatheretum elatioris (96%), 
Poo-Trisetetum flavescentis (93%) 

and Anthoxantho-Agrostietum 
capillaris (93 %).  

At the opposite pole with the 
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highest coverage of species harmful 
to the vegetation cover were the 
associations Junco-Agrostenum 
(84%), Nardo-Festucetum rubrae 

(83%) and Botriochloetum ischaemi 
(65%). 

The pastoral values are 
established considering the degree 

of coverage with forage species and 
species quality indices. 

The highest pastoral values 
(PV) were recorded on associations 

like Phleetum pratensis (95,3) and  
Arrhenatheretum elatioris  
(81,4),evaluated as very good while 
the lowest PV were recorded by 

Botriochloetum ischaemi (2,8) and 
Nardo-Festucetum rubrae (13,9), 
evaluated as very weak. 

Green mass production 

(GM) depends on the degree of 
coverage with forage plant species 
and PV and reached values between 
20-25 t/ha for the most valuable 

associations, respectively 0,2-3,7 

t/ha on grasslands with degraded 
grassy carpet.  

At forage habitat level (H) 
Natura 2000, the H 6.510 Lowland 

hay meadows (Alopecurus 
pratensis, Sanguisorba officinalis) 
which recorded 23t/ha GM and over 
80 PV and the H 6.440 Alluvial 

meadows of river valleys of the 
Cnidion dubii which recorded 17 
t/ha GM and 65 PV were 
distinguished. The weakest results 

were recorded by 6.230* Species - 
rich Nardus stricta, on siliceous 
substrates in mountain areas (1,1 
t/ha GM and 14 PV) and H 6.240 

*Subpontic steppic grasslands (5,4 
t/ha GM and 26 PV). 6.520 
Mountain hay meadows recorded 
values between the extremes, 

reaching values slightly above 12 
t/ha for GM and almost 70 PV, most 
of them being widespread in the 
vicinity of the localities found in 

this mountains with low altitude. 

CONCLUSIONS 
    

The evaluation of permanent 
grassland productivity is a 

parameter which stands at the basis 
of pasture arrangements outline and 
their application. The most valuable 
grassland habitats (H) found in 

Pădurea Craiului Mountains are H 
6.440 and H 6.510 with 65-80 
pastoral value (PV) and 17-23 t/ha 
green mass (GM), followed by H 

6.520 with 70 PV and 12 t/ha GM. 

The lowest productivity was 
found in H 6.230* with 14 PV and 

1,1 t/ha GM and H 6.240 * with 26 
PV and 5,4 t/ha GM. 

Knowing the productivity of 
grassland habitats from Romania 

could facilitate it’s comparison with 
other habitats found in the European 
Union contributing to the 
biodiversity conservation and a 

proper management. 
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Abstract 

The results of the evaluation of the biological features and productivity, the 

biochemical composition and nutritive value of green mass, hay and haylage from the 
non-traditional perennial leguminous species fine-leaved vetch, Vicia tenuifolia Roth., 

cultivated in the experimental plot of the “Alexandru Ciubotaru” National Botanical 

Garden (Institute)are presented in this article.  In the fifth year of growth, the local 

ecotype of fine-leaved vetch reached 55 t/ha green mass or 11.8 t/ha dry matter.  The 

prepared hay contained 174-246 g/kg CP, 242-330g/kg CF, 99-120 g/kg ash, 405-
521 g/kg NDF, 253-357g/kg ADF, 42-57 g/kg ADL, 211-300 g/kg Cel, 152-184 g/kg 

HC, with 61.11-69.20 % DMD, 12.07-13.52 MJ/kg DE, 9.91-11.11 MJ/kg ME, 5.93-

7.11 MJ/kg NEl and RFV 109-131. The haylage had pH = 4.95 and contained 6.1 g/kg 

acetic acid, 29.1g/kg lactic acid, 0.1g/kg butyric acid, 625.5 g/kg dry matter with 18.0 

% CP, 29.6% CF, 10.5 % ash, 31.8 % ADF, 46.0 % NDF, 5.5 % ADL, 26.3 % Cel, 14.2 

% HC, 64.12% DMD, RFV=130, 12.61 MJ/kg DE, 10.35 MJ/kg ME, 6.37 MJ/kg NEl. 
 

Keywords: biochemical composition, biological features, green mass, hay,  haylage, 

nutritive value, productivity, Vicia tenuifolia. 
 

INTRODUCTION 
 

The livestock industry plays 
an important role in the economy 

providing a large proportion of the 
gross agricultural product. The 
higher demand for livestock 
products has led to corresponding 

increases in the demand for forage 
and its quality.  

Legumes have world-wide 
importance as a source of food, 

fodder, feedstock for biorefinery 
and a source of nitrogen for natural 
grasslands and agro-ecosystems. 
The interest in systems based on 

legumes has increased significantly 
over the recent years due to their 
importance for sustainable and 
organic farming. In the European 

Union, the interest in forage 
legumes has increased for several 

economic and environmental 
reasons (European Parliament 
resolution 2011, 2018). The 
diversification of legume forage 

production has to be achieved by 
mobilization, acclimatization and 
implementation of new species and 
non-traditional crops from local 

flora and other floristic regions. 
The genus Vicia L. belongs 

to the tribe Vicieae of the Fabaceae 
family and includes about 230 

species, which are distributed 
throughout the temperate regions of 
Europe, Asia, North America and 
South America (Kupicha 1976; 
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Abozeid et al, 2017). Vicia species 
have different characteristics in 
terms of growth habit, life cycle and 

climatic adaptation. About 40 
species have economic importance, 
some of them are food crops, but 
more than a dozen are forage and 

cover crops. Vetches already 
occupy special niches in farming 
systems because of their adaptation 
to a wide range of conditions and 

ability to grow where food legumes 
are not suited. For example, these 
plants can withstand very cold 
winters and very dry conditions. 

They may also be considered as 
alternative leguminous break crops 
where diseases and pests may 
otherwise limit the production of 

traditional food legumes. The 
species of the genus Vicia are 
precious fodder plants, particularly 
because they contain many proteins. 

A few annual vetch species are 
cultivated in our region: common 
vetch (V. sativa), hairy vetch (V. 
villosa) and Hungarian vetch (V. 

pannonica).  
In the spontaneous flora of 

the Republic of Moldova, there are 
18 species of the genus Vicia, 

including 6 perennial species 
(Negru, 2007). The fine-leaved or 
bramble vetch – Vicia tenuifolia 
Roth. (syn. V. antiqua Grossh., V. 

boissieri Freyn, V. brachytropis 
Kar. & Kir. V. cracca subsp. 
tenuifolia (Roth) Gaudin, V. 
tenuifolia subsp. boissieri (Freyn) 

Radzhi, V. variabilis (Freyn & Sint.) 
Dinsm., Cracca tenuifolia (Roth) 

Gren. & Godr., Ervum tenuifolium 
(Roth) Trautv.) is a perennial herb 
with well branched, numerous, 

rigid, slightly pubescent, almost 
upright stems, 50-90 cm tall. Its 
leaves are compound pinnate, with 
8-12 pairs of opposite leaflets, 2.5-

3.0 cm long and 2-3 mm wide, 
lanceolate, covered by hairs on both 
sides, greenish-gray. The racemes 
are laxiflorous, with 15-20 flowers, 

pale blue or violet, 14-15 mm long. 
It produces elongated pods, 20-30 
mm long and 5- 7 mm wide, with 3-
5 brown seeds. It is cross-pollinated 

mainly by bees, blossoms in June-
July; the seeds ripen in July-August. 
It has a chromosome number of 
2n=24. This species occurs on open 

dry slopes, in meadows, in 
shrublands, along wood edges, 
rivers and roads (especially railway 
roads), in mountains up to the 

middle zone. In terms of 
xerophilicity, it is not inferior to 
sainfoin. It does not tolerate 
flooding and excess moisture in the 

soil. Vicia tenuifolia is currently 
subject of scientific investigations in 
several universities and scientific 
centres (Koeva et al. 2002; Maevsky 

et al. 2003, 2013; Dzyubenko & 
Dzyubenko, 2008; Vishnyakova et 
al. 2014; Fort et al. 2015; Rashid et 
al. 2017). 

The main objective of this 
research was to evaluate some agro-
biological features and the quality of 
fodder from fine-leaved vetch, Vicia 

tenuifolia, under the conditions   of 
the Republic of Moldova. 
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MATERIAL AND METHOD 

 
The local ecotype of fine-

leaved vetch, Vicia tenuifolia, 
grown in monoculture on 

experimental land in “Alexandru 
Ciubotaru” National Botanical 
Garden (Institute), Chişinău, 
latitude 46°58′25.7″ N and 

longitude 28°52′57.8″ E, served as 
subject of the research, and the 
leguminous fodder crop –common 
sainfoin, Onobrychis viciifolia, was 

used as control. 
The experimental design was 

a randomised complete block design 
with four replications. The scientific 

research on growth, development 
and productivity of the plants was 
carried according to the approved 
methodical indications. The green 

mass was harvested manually; the 
plants were cut for the first time in 
the budding-flowering stage. The 
green mass productivity was 

determined by weighing the yield 
obtained from a harvested area of 
10 m

2
. The leaf/stem ratio was 

determined by separating the leaves, 

buds and flowers from the stem, 
weighing them separately and 
establishing the ratios for these 
quantities (leaves/stems). The green 

mass was harvested for the first time 
by cutting the plants in budding-
flowering stage, middle May, the 
second time – in early July. The 

prepared hay was dried directly in 
the field. The haylage was prepared 
from wilted mass, chopped into 1.5-

2.0 cm pieces, by using a forage 
chopping unit, shredded and 
compressed in well-sealed glass 
containers. Dry matter content was 

detected by drying the samples up to 
constant weight at 105°C. After 45 
days, the containers were opened, and 
the sensorial and fermentation indices 

of conserved forage were determined 
in accordance with standard 
laboratory procedures – Moldavian 
standard SM 108 for forage quality 

analysis.  Some assessments of the 
main biochemical parameters: 
protein (CP), ash, crude fibre (CF), 
acid detergent fibre (ADF), neutral 

detergent fibre (NDF), acid 
detergent lignin (ADL) have been 
evaluated using the near infrared 
spectroscopy (NIRS) technique 

PERTEN DA 7200 of the Research-
Development Institute for Grassland 
Brasov, Romania. The 
concentration of hemicelluloses 

(HC) and celluloses (Cel), digestible 
dry matter (DDM) relative feed 
value (RFV), digestible energy 
(DE), metabolizable energy (ME), 

net energy for lactation (NEl)) were 
calculated according to standard 
procedures. 

 
RESULTS AND DISCUSSION 

 
While conducting prior 

research, we found that, under the 
conditions of the Republic of 

Moldova, the seeds of fine-leaved 

vetch (Vicia tenuifolia) needed to be 
scarified and required more 
humidity in the seedbed in order to 

germinate in soil, in comparison 
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with the common sainfoin 
(Onobrychis viciifolia). Seedlings 
appeared on the soil surface after 23 

days after sowing. In the first year 
of life, the Vicia tenuifolia plants 
were characterized by very slow 
growth and development of the 

aerial part, so, they produced only 
vegetative shoots, which reached up 
to 30 cm, but, in soil, the prominent 
main taproot reached to 100 cm, the 

rhizomes also developed well. In the 
following years, Vicia tenuifolia 
resumed growth and development in 
spring, in the second half of March, 

when temperatures above 5-10 °C 
were established. Multiple lateral 
branches developed from buds on 
the basal part of previous year's 

shoots. Fine-leaved vetch is a 
slender, initially erect plant that has 
thin stems and trailing habit when in 
advanced growth stages, 

distinguished by faster grow and 
development rates. The local 
ecotype of Vicia tenuifolia, in the 
third year of growth, was 

characterized by higher 
productivity: 4.18 kg/m

2
 fresh mass 

or 0.76 kg/m
2
 dry matter from the 

first cut (Ţîţei & Coșman, 2018). 

In the fifth year of 
vegetation, it was established that 
fine-leaved vetch, in budding-
flowering stage reached 122 cm, the 

yield at the first cut was 3.62 kg/m
2 

fresh mass containing l7.9% dry 
matter and 66.7% leaves. After 
being mowed, the Vicia tenuifolia 

plants regenerated from axillary 
buds situated on the remaining stem 
above the ground after harvest and 
partially from new underground 

buds on the rhizomes, underground 

stolons, which usually produced 
thinner shoots as compared with 
those formed the previous spring. It 

was established that by early July, 
the shoots grew about 45-53 cm long 
and 1.88 kg/m

2 
green mass or 

0.53 kg/m
2 

dry matter were obtained. 

The fodder obtained at the second 
harvest was richer in leaves (78 %).  

The biochemical composition, 
nutritive and energy value of the 

first cut green mass and haylage 
prepared from Vicia tenuifolia are 
presented in Table 1. Analysing the 
biochemical composition of green 

mass, we found that Vicia tenuifolia 
dry matter contained 17.2 % CP, 
32.5 % CF, 9.6 % ash, 34.5 % ADF, 
51.9 % NDF, 5.9 % ADL, 28.6 % 

Cel, 17.4 % HC, but Onobrychis 
viciifolia dry matter contained 
17.7 % CP, 29.2 g/kg CF, 11.0 % 
ash, 32.6 % ADF, 48.8 % NDF, 

4.6 % ADL, 28.0 % Cel, 15.3 % 
HC. The concentration of fibre and 
lignin had an impact on 
digestibility, relative feed value and 

energy content. The harvested aerial 
mass of Vicia tenuifolia was 
characterized by 62.02% DMD, 
RFV=111, 12.06 MJ/kg DE, 

9.90 MJ/kg ME, 6.06 MJ/kg NEl, 
but the harvested aerial mass of 
Onobrychis viciifolia – by 63.50% 
DMD, RFV=121, 12.51 MJ/kg DE, 

10.26 MJ/kg ME, 6.28 MJ/kg NEl. 
The use of fermentation as a 

method of forage conservation to 
supply roughage to herbivores at 

critical times of production is an 
excellent strategy in animal 
production. Wilting legume herbage 
prior to ensiling has many 

advantages including reducing 
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effluent production and improved 
characteristics of ensiling. Legume 
haylage is an important source of 

nutrients for livestock, is a great 
way to preserve nutrients for 
autumn - middle spring, a period 

when pastures are less productive. 
When opening the glass vessels 
with fermented fodder, haylages, 

prepared from studied forage 
legumes, there was no gas or juice 
leakage from the preserved mass. 

 

Table 1 

The biochemical composition and nutritional value of green mass and haylage 

from the studied forage legume species 

Indices 

Vicia tenuifolia Onobrychis viciifolia 

green 

mass 
haylage 

green 

mass 
haylage 

Crude protein, %                                         
Crude fibre, % 
Ash, % 

Acid Detergent Fibre, % 
Acid Detergent Lignin, % 
Neutral Detergent Fibre, %  

Cellulose, %  
Hemicellulose, % 

Dry matter digestibility, % 
Relative Feed Value 
Digestible energy, MJ/kg DM 

Metabolizable energy MJ/ kg 
Net energy for lactation, MJ/kg DM 

17.2 
32.5 
9.6 

34.5 
5.9 
51.9 

28.6 
17.4 

62.02 
111 

12.06 

9.90 
6.06 

18.0 
29.6 
10.5 

31.8 
5.5 
46.0 

26.3 
14.2 

64.12 
130 

12.61 

10.35 
6.37 

17.7 
29.2 
11.0 

32.6 
4.6 
48.8 

28.0 
16.2 

63.50 
121 

12.51 

10.26 
6.28 

14.2 
31.2 
11.8 

31.7 
4.0 
47.0 

27.7 
15.3 

64.21 
127 

12.62 

10.37 
6.38 

 

The fodder had agreeable 
colour and aroma, the consistency 

was retained, in comparison with 
the initial green mass, without 
mould and mucus. During the 
sensorial assessment, it was found 

that the colour of the Vicia 
tenuifolia haylage was green-brown 
leaves and yellow stems with 
pleasant smell specific to pickled 

vegetables, but Onobrychis 
viciifolia haylage consisted of 
green-yellow leaves and yellow 
stems and it had a specific smell of 

pickled vegetables. The 
fermentation quality of prepared 
haylages are shown in Table 2. It 
has been determined that the pH 

index was 4.68-4.95, the 
concentrations of organic acids 

reached 23.4-35.3 g/kg and most 
amounts of organic acids were in 

fixed form.  The lactic acid 
constituted 82.5-85.9 % of total 
organic acids. A significantly higher 
content of lactic and acetic acids 

was found in Vicia tenuifolia 
haylage. A minor concentration of 
butyric acid was detected in Vicia 
tenuifolia haylage. 

The haylage prepared from 
first cut Vicia tenuifolia plants, 
Table 1, contained 625.5 g/kg DM 
with 18.0 % CP, 29.6 % CF, 10.5 % 

ash, 31.8 % ADF, 46.0 % NDF, 
5.5 % ADL, 26.3 % Cel, 14.2 % 
HC, 64.12 % DMD, RFV=130, 
12.61 MJ/kg DE, 10.35 MJ/kg ME, 

6.37 MJ/kg NEl, but Onobrychis 
viciifolia haylage contained 
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586.7 g/kg DM, with 14.2 % CP, 
31.2% CF, 11.8 % ash, 31.7 % 
ADF, 47.0 % NDF, 4.0 % ADL, 

27.7 % Cel, 15.3 % HC, 64.21% 
DMD, RFV=127, 12.62 MJ/kg DE, 
10.37 MJ/kg ME, 6.38 MJ/kg NEl, 

 

Table 2  

The fermentation quality of the haylage 

from the studied forage legume species 

Indices 
 

V.t. 

 

O.v. 

pH index                                                                                                                                   
organic acids, g/kg                                           

free acetic acid, g/kg                                                                                                       

free butyric acid, g/kg                                                                                                     

free lactic acid, g/kg                                                                                                          

fixed acetic acid, g/kg                                                                                                     

fixed butyric acid, g/kg                                                                                                    
fixed lactic acid, g/kg                                                                                                       

total acetic acid, g/kg                                                                                                            

total butyric acid, g/kg                                                                                                

total lactic acid, g/kg                                                                                                       

acetic acid, %  
butyric acid, %                                                              

lactic acid, %  

4.95 
35.3 

0.0 

0.0 

5.0 

6.1 

0.1 
24.1 

6.1 

0.1 

29.1 

17.2 
0.3 

82.5                                      

4.68 
23.4 

1.1 

0.0 

4.4 

2.2 

0.0 
15.7 

3.3 

0.0 

20.1 

14.1 
0.0 

85.9                                      

 
Hay plays an important role 

in the ruminant feeding system as it 
represents a low-cost and abundant 

source of dry matter, is vital to keep 
animals healthy and to protect their 
digestive health. The biochemical 
composition and nutrient profile of 

the investigated legume hays is 
presented in Table 2. Vicia 
tenuifolia hay was characterized by 
17.4-24.5 % CP, 24.2-33.0 % CF, 

9.9-12.0 % ash, 25.3-35.7 % ADF, 
40.5-52.1 % NDF, 4.2-5.7 % ADL, 
21.1-30.0 % Cel, 15.2-18.4 % HC, 
61.11-69.20% DMD, RFV=109-

159, 12.07-13.52 MJ/kg DE, 9.91-
11.11 MJ/kg ME, 5.93-7.11 MJ/kg 
NEl, but Onobrychis viciifolia hay 
contained  16.3-17.7 % CP, 29.4-

33.8 % CF, 9.9-11.1 % ash, 31.4-
35.0 % ADF, 43.8-49.6 % NDF, 
4.8-5.2 % ADL, 26.6-29.8 % Cel, 

12.4-14.6 % HC with 61.60-64.43% 
DMD, RFV= 116-137, 12.17-
12.62 MJ/kg DE, 9.99-10.37 MJ/kg 
ME, 6.00-6.38 MJ/kg NEl. The 

average values indicate similarities 
in fibre, protein, ash and energy 
concentration between Vicia 
tenuifolia and Onobrychis viciifolia 

first cut hay. We would like to 
mention that the second cut legume 
hay contained higher amounts of 
crude protein, ash and low 

concentration of structural 
carbohydrates which contributed to 
the increased dry matter 
digestibility, relative feed value and 

energy content. A very high 
concentration of crude protein and 
net energy for lactation were 
detected in second cut Vicia 

tenuifolia hay. 
Some authors mentioned 

various findings about the quality of 
fine-leaved vetch fodder. According 

to Larin (1951), the natural fodder 
from Vicia tenuifolia contained 
18.7-22.3 % CP, 2.4-4.2 % fats, 24-
32.6 % CF, 35.5-42.9 % nitrogen-

free extract and 6.9 - 9.1 % ash. 
Gonean (1961), remarked that, 
under the climatic conditions of 
Armenia, Vicia variabilis hay was 

characterized by 18.26-24.72 % CP, 
1.95-2.40 % fats, 33.23-35.41 % 
CF, 30.71- 37.31 % nitrogen-free 
extract, 6.49-8.16 % ash, including 

1.75- 2.5 % calcium, 0.43-0.70 % 
phosphorus and 1.63-2.80 % 
potassium. Hadjipanayiotou et al. 
(1983) mentioned that, in Cyprus, 

the chemical composition of Vicia 



Ţîţei V. 

Romanian Journal of Grassland and Forage Crops (2021) 23                                                 111 

tenuifolia dry matter was 9.7 % CP, 
2.1 % fat, 40.7 % CF, 62 % NDF, 
48 %, ADF, 11.7 % lignin, 7.4 % 

ash and 8.2 MJ/kg DE. Maevsky et 
al. (2013) mentioned that under the 
pedoclimatic conditions of Saratov 

region, Russia, Vicia tenuifolia 
harvested in small pod stage 
contained 20.97 % CP, 1.48 % fat, 

31.19 % CF, 39.50 % nitrogen-free 
extract, 6.86 % ash and 51.83 mg/kg 
carotene. 

 

Table 3 
The biochemical composition and nutritional value of hay 

from the studied forage legume species  

Indices 
Vicia tenuifolia Onobrychis viciifolia 

first cut second cut first cut second cut 

Crude protein, %                                         

Crude fibre, % 
Ash, % 
Acid Detergent Fibre, % 

Acid Detergent Lignin, % 
Neutral Detergent Fibre, %  

Cellulose, %  
Hemicellulose, % 
Dry matter digestibility, % 

Relative Feed Value 
Digestible energy, MJ/kg DM 
Metabolizable energy MJ/ kg 

Net energy for lactation, MJ/kg DM 

17.4 

33.0 
9.9 
35.7 

5.7 
52.1 

30.0 
18.4 
61.11 

109 
12.07 
9.91 

5.93 

24.5 

24.2 
12.0 
25.3 

4.2 
40.5 

21.1 
15.2 
69.20 

159 
13.52 
11.11 

7.11 

16.3 

33.8 
9.9 
35.0 

5.2 
49.6 

29.8 
14.6 
61.60 

116 
12. 17 
9.99 

6.00 

17.7 

29.4 
11.1 
31.4 

4.8 
43.8 

26.6 
12.4 
64.43 

137 
12.62 
10.37 

6.38 

 
Vishnyakova et al.  (2014) 

compared the quality of green mass 

of legumes and found that Vicia 
tenuifolia contained 19.5% CP,  
Vicia cracca – 18.4-22.3% CP and 
Vicia amoena – 18.0-20.6% CP. In 

our previous study (Ţîţei & Coșman 
(2018)), we found that the 
nutritional and energy value of 
100 kg fresh mass of Vicia 

tenuifolia fodder was 17.93 nutritive 
units, 3.45 kg digestible protein and 
189.51 MJ metabolizable energy, 
but 100 kg hay had 75.9 nutritive 

units, 14.32 kg digestible protein 
and 827 MJ metabolizable energy, 

respectively. KAYA et al. (2020) 
compared the chemical composition 
of hay from vetch species grown in 
native pastures in Turkey and 

concluded that Vicia tenuifolia hay 
contained 17.2 % CP, 6.3 % ash, 
1.2% fats, 61.5% NDF 39.2% ADF, 
60.2 % ODM, 7.8 MJ/kg ME, but 

Vicia sativa – 17.5 % CP, 7.6 % 
ash, 0.7 % fats, 48.6 % NDF 26.0 % 
ADF, 71.0 % ODM, 9.5 MJ/kg ME. 

 
CONCLUSIONS 
    

1. In the fifth year of 
vegetation, the local ecotype of fine-
leaved vetch, Vicia tenuifolia, was 

characterised by optimal grow and 

development rates and regenerative 
capacity after being cut.  

2. The productivity of Vicia 

tenuifolia reached 55 t/ha green 
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mass or 11.8 t/ha dry matter and 
2400 kg/ha crude protein. 

3. The hay prepared from 

Vicia tenuifolia contained 174-
2246 g/kg CP, 242-330 g/kg CF, 99-
120 g/kg ash, 405-521 g/kg NDF, 
253-357 g/kg ADF, 42-57 g/kg ADL, 

211-300 g/kg Cel, 152-184 g/kg HC, 
with 61.11-69.20 % DMD, 12.07-
13.52 MJ/kg DE, 9.91-11.11 MJ/kg 
ME, 5.93-7.11 MJ/kg NEl and RFV 

109-131.  
4. The haylage prepared from 

Vicia tenuifolia is characterized by 
pH = 4.95 and contains about 

6.1 g/kg acetic acid, 29.1 g/kg lactic 
acid, 0.1 g/kg butyric acid, 
625.5 g/kg dry matter with 18.0 % 

CP, 29.6 % CF, 10.5 % ash, 31.8 % 
ADF, 46.0 % NDF, 5.5 % ADL, 
26.3 % Cel, 14.2 % HC, 64.12 % 

DMD, RFV=130, 12.61 MJ/kg DE, 
10.35 MJ/kg ME, 6.37 MJ/kg NEl. 

Fine-leaved vetch, Vicia 
tenuifolia, can be used as an 

alternative Fabaceae species to 
recultivate permanent grasslands 
and to establish temporary 
grasslands in order to prevent soil 

erosion, associated with other 
perennial forage legumes and 
grasses, and the harvested mass can 
be used as green mass, hay and 

haylage for domestic herbivore 
animals. 

 

ACKNOWLEDGEMENTS  

 

The study has been carried 
out in the framework of the project: 
20.80009.5107.02 “Mobilization of 

plant genetic resources, plant 

breeding and use as forage, 
melliferous and energy crops in 
bioeconomy”. 

 

REFERENCES 
 

1. Abozeid A., Liu Y., Liu J., Tang Z.H. (2017). Cluster analysis of leaf 
macro- and micro- morphological characteristics of Vicia L. 

(Fabaceae) and their taxonomic implication. Fyton, 86: 306-317.  
2. Dzyubenko N.I., Dzyubenko E.A. (2008). Vicia tenuifolia Roth. - 

Brambled vetch. AgroAtlas. Interactive agricultural ecological atlas 
of Russia and neighboring countries: http://www.agroatlas.ru/en/ 

content/related/Vicia_tenuifolia/index.html.  
3. European Parliament resolution of 8 March 2011 on the EU protein 

deficit: what solution for a long-standing problem? (2010/2111(INI)) 
https://www.europarl.europa.eu/doceo/document/TA-7-2011-

0084_EN.html 
4. European Parliament resolution of 17 April 2018 on a European 

strategy for the promotion of protein crops – encouraging the 
production of protein and leguminous plants in the European 

agriculture sector (2017/2116(INI)) https://www.europarl.europa 
.eu/doceo/document/A-8-2018-0121_EN.html 



Ţîţei V. 

Romanian Journal of Grassland and Forage Crops (2021) 23                                                 113 

5. Fort F., Jouany C., Cruz P. (2015). Hierarchical traits distances explain 
grassland Fabaceae species’ ecological niches distances. Frontiers 
in Plant Science. 6. 10.3389/fpls.2015.00063. 

6. Gonean G.G. (1961). Biological features Vicia varibilis Fr. et Sint. [in 
Russian] http://biology.asj-oa.am/1210/. 

7. Hadjipanayiotou M., Economides S. S., Hadjidemetriou D. (1983). The 
chemical composition of feedstuffs commonly used in ruminant 

diets. Miscellaneous reports 9 Nicosia1-10 http://news.ari.gov.cy/ 
publications/mr9- hadjipanayiotou.pdf. 

8. Kaya E. (2020). Effect of species on nutritive value and anti-
methanogenic potential of vetch hays grown in native pasture in 

Turkey. Progress in Nutrition, 22(3): DOI: 10.23751/pn.v22i3.9870.  
9. Koeva R., Angelova S., Guteva Y. (2002). Plant genetic resources and 

their biological potential integrated to the agricultural and 
ecologycal systems. Biotechnology and Biotechnological 

Equipment, 16(2:26-35 DOI: 10.1080/13102818.2002.10819179 
10.  Kupicha F. K. (1976). The infrageneric structure of Vicia. Notes from 

the Royal Botanic Garden, Edinburgh, 34: 287-326  
11.  Larin Y.V. (Ed). (1951). Forage plants of hayfields and pastures of 

the USSR. Vol.2 Seligozizdat, Leningrad; Moscow 948p.  
12.  Maevsky V.V., Lyashenko Z.D., Nazarova N.V., Kurkin N.S., 

Boyakov M.H. (2003). The introduction of non-traditional crops in 
the Lower Volga region. Bulletin of Botanic Garden of Saratov State 

University, 2(1): 166-168. [in Russian].  
13.  Maevsky V.V., Gorbunov V.S., Gudkovа E.V., Derbiev D.B., Ierov 

D.D., Bayakov D.A. (2013). Preliminary results of introduction of 
wild plants for the aim of feed. Bulletin of Botanic Garden of 

Saratov State University, 11: 193-199. [in Russian]. 
14.  Negru, A. (2007). Determinator de plante din flora Republicii 

Moldova. Chişinău,. Universul, 391p.  
15.  Rashid N., Zafar M., Ahmad M., Malik K., Haq I., Shah S., Mateen 

A., Ahmed T. (2017). Intraspecific variation in seed morphology of 
tribe vicieae (Papilionoidae) using scanning electron microscopy 
techniques. Microscopy Research and Technique. 81. 
10.1002/jemt.22979. 

16.  Ţîţei V., Coșman S. (2018). Agroeconomic value of fine-leaf vetch, 
Vicia tenuifolia, under the conditions of Republic of Moldova. 
Lucrări Ştiinţifice, seria Agronomie, 61(1): 49-54. 

17.  Vishnyakova M.A., Burlyaeva M.O., Semenova E.V., Seferova I.V., 

Solov'eva A.E., Shelenga T.V., Bulyncev S.V., Buravceva T.V., 
Yan'kov I.I., Aleksandrova T.G., Egorova G.P. (2014) The starting 
material for selection for grain quality and green mass in the VIR 
collection of leguminous genetic resources. Journal Legumes and 

Groat Crops, 2(10):6-16. [in Russian]. 



Ţîţei V. 

Romanian Journal of Grassland and Forage Crops (2021) 23                                                 114 

 
 
 



Romanian Journal of Grassland and Forage Crops (2021) 23                                                 115 

The Romanian Society for Grasslands 

 
 

The Bureau of the Romanian Society for Grasslands 
President: Costel SAMUIL 
Vice - President: Florin Simion PĂCURAR 
Vice - President: Veronica SĂRĂȚEANU 
Member - Ioan ROTAR 
Member - Vasile VÎNTU 
Member - Teodor MARUŞCA 
 
General Secretary: Adrian Vasile BLAJ 
Censor: Gabriela IGNAT 

 
 
 
 

Committee of Founding Members of the Romanian Society 
forGrasslands 

 
Neculai DRAGOMIR 
Teodor MARUŞCA 
Alexandru Pavel MOISUC 
Iosif RAZEC 
Ioan ROTAR 
Costel SAMUIL 
Mirela-Roxana VIDICAN 
Vasile VÎNTU 

 
 
 
Adhesion to The Romanian Society for Grasslands 
 
Contact Address of the Romanian Society for Grasslands: 
CLUJ-NAPOCA, MĂNĂŞTUR Street, No. 3 - 5, Room no: 46, 400372, 
District CLUJ, e-mail: sropaj@yahoo.com 

 www.sropaj.ro 


