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PhD Eng. Eugen CERNELEA (1921 - 2007) 

a great prato-technician and pastoralist 
 

Born on April 24, 1921 in the village of Parcani, Rezina, on Nistru river 

right coast, Orhei county, in the former Romanian province of Bessarabia, today 

the Republic of Moldova, from parents who came from an old family of 

breeders with an ancestor who reached the royal rank of cupbearer. 

After finishing the primary school, he attended 4 high school classes and 

another 4 years the courses of the National School of Viticulture, Oenology and 

Horticulture in Chisinau. 

In 1939 he followed the Faculty of Agronomy in Chisinau, after which, 

following the tragic events that took place in the summer of 1940, he continued 

his University studies in Timișoara and Iași, obtaining the diploma of 

agronomist engineer in 1944. In 1945 he was appointed as head of the 

Sarmizegetusa pastoral agricultural district, where he worked until 1949 when 

he was transferred to the county agricultural directorate Hunedoara as head of 

service with pasture and hay problems. 

Between 1960 and 1962 he worked in the Ministry of Agriculture with 

the same concerns about grassland culture, after which he returned to the 

Agricultural Directorate as head of service and then director of the Enterprise 

for the Improvement and Exploitation of Grasslands and head of the Feed 

Quality Control Laboratory in the same county until 1982 when he retired. 

The highly complex activity of Phd Eng. Eugen CERNELEA, extended 

over six decades, as a red thread, has been conducted exclusively in the field of 

grassland and pasture culture, producing over 120 published works (studies, 

researches, technical guidance, topics popularization, etc.). 

PhD thesis entitled "Study on the grasslands from Hațeg Basin", under 

the guidance of Prof. Costică BĂRBULESCU, held in 1974 at the Agronomic 

Institute "N. Bălcescu” from Bucharest, is a reference model for the typology 

and improvement of grasslands in our country. 

A good part of the results of this thesis was included in the book 

"Culture and exploitation of mountain meadows", where together with Eng. 

Cristian BISTRICEANU he makes a first synthesis of these meadows in 3 parts 

with 12 chapters: Vegetation of mountain meadows (Situation of meadows; 

Conditions of vegetation; Knowledge and description of grasslands); The 

technology of grassland cultivation (Recovery of forested surfaces; Protection of 

vegetation and soil; Correction and maintenance of soil fertility of grassland; 

Restoration of grassy carpet of degraded grasslands.); Exploitation of mountain 

meadows (Organization and record of the pastoral fund; Use of meadows; 

Pastoral constructions and arrangements; Organization and functioning of 

pastoral cantons; Mountain pastoral economy). 

This book is for the scientific and technological literature a unique and 

complex approach of the Romanian mountain pastoral heritage from vegetation, 

methods of improving and maintaining the grass carpet, the organization and 
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rational use of the grasslands along with constructions and pastoral 

arrangements for human comfort and animals well-being. 

I met the pastoral concerns of PhD Eng. Eugen CERNELEA in 2001 

during the 19th Symposium of the Society of Agrarian History and Retrology in 

Romania (SIRAR) with the theme "Agrosilvopastoral Fund and Animal 

Breeding" organized in Brasov, where he presented the work "Grazing in the 

Retezat Mountains". 

With a very large volume of unpublished data on grassland field, I 

suggested to the author to summarize and include them in a book, which 

appeared in 2004 under the title "Pastures and grazing in the Retezat National 

Park". 

I have prefaced with great pleasure this book which I consider 

particularly important for its concise data on the 45 distinct pastures of Retezat 

regarding: belonging, surface, neighborhoods, altitude limits, rocks, gorges, 

woody and grassy vegetation, support capacity, itinerary animal movement, 

construction, shelter, outbreak and many other useful data. 

In summary, the pastures in the Retezat National Park with an area of 

almost 15,000 ha located between 1,000 - 2,457 m altitude, can support 26,000 

sheep, 2,700 cattle and 170 horses totaling 6,400 UVM, respectively with a load 

of 0.34 UVM / ha in the area with special protection and 0.54 UVM / ha in the 

buffer zone for an average grazing period of 70 days. 

All these very complex studies on the pastoral heritage recorded in a 

human life with so much work, passion and devotion, were handed over to 

posterity by PhD Eng. Eugen CERNELEA, whom we called it "The Patriarch of 

Romanian Meadows" on the occasion of reaching the age of 80 years at the 

SIRAR Symposium in Brasov 

He died on March 1, 2007, leaving behind a remarkable work as a 

scientist and a perfect practitioner in the complex field of pastoral heritage. 

 

 

PhD Eng. Teodor MARUȘCA 

Technic Director on ICD Grassland - Brașov  

General Secretary of The Romanian Society for Grassland 
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Abstract 

In the context of global warming ragweed pollen amount produced has 

increased considerably, this amount being doubled during periods characterised by 

drought and high temperatures, because these phenomena determinate the 

prolongation of the flowering period from July till to the end of autumn. Ragweed is 

one of the main causes of allergic rhinitis and bronchial asthma in Europe, Canada and 

USA. The main goal of this work was to assess the spread of Ambrosia artemisiifolia L. 

in the counties Caraş-Severin and Timiş and to analyze the interdependence among 

several biological features. Biological material consisted in 10 plant samples collected 

from 10 locations. There were registered biometrical measurements considering the 

following features plant height, number of branches per plant male inflorescence and, 

female inflorescences. The statistical methods used were linear regression and Pearson 

correlation coefficient. The results showed the higher positive correlation coefficient 

between the number of male and female inflorescences. Other positive correlations 

were found between the plant height and the number of branches per plant, and 

between the number of branches and male and female inflorescences. 
 

Keywords: Ambrosia artemisiifolia, plant height, number of branches per plant male 

inflorescences, female inflorescences. 
 

INTRODUCTION  
 

A. artemisiifolia originates 

from North America (USA, Canada, 

Mexico) (EPPO, 2000, in 

http://www.issg.org/database). 

Bretagnole and Chauvel, 

2006, consider that A. artemisiifolia 

was first introduced to France and 

Germany in the mid-19th century as 

a contaminant of agricultural 

products originating from North 

America, and then during the First 

World War via horses. As soon as it 

was introduced, this species spread 

rapidly particularly being strongly 

influenced by anthropic activities, 

the spread being determined by the 

contamination of agricultural 

products, machines or construction 

materials. 

A. artemisiifolia is a species 

the seeds of which fall in the close 

vicinity of the mother-plant, 

sometimes reaching a number of 

500 - 7,300 seeds/m
2
 (EPPO, 2006). 

Other sources of literature 

mention that each ragweed plant 

may produce from 3,000 to 6,200 

seeds capable of surviving over a 

period of even 40 years (Reinhardt 

et al., 2003). 
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Bretagnole and Chauvel, 

2006, point out that the seeds of A. 

artemisiifolia may remain viable for 

at least 40 years in reserves of seeds 

in soil. Lewis, 1973, considers that 

seeds from soil remain viable even 

up to 85% after 20 years. 

Furthermore, the plant has a very 

good capacity of regeneration even 

after its above ground part has been 

cut off (Bretagnole et Chauvel, 

2006). 

A. artemisiifolia is an annual 

species originating from the 

temperate climate areas of North 

America, i.e. USA and Canada. This 

species is considered invasive in 

Europe, parts of Asia and Australia. 

It has a very strong competitive 

capacity as it is very aggressive, 

owing to which it is considered a 

weed harmful for agricultural crops 

(http://www.issg.org/database/ 

species/ecology.asp?si=1125&fr=1 

&sts==).  

Ragweed mainly grows in 

ruderal or neglected locations where 

some strong disturbances have 

occurred due to the activities of 

people. In this way, the plant easily 

reaches various types of habitats 

and it is frequently encountered 

along roads, railways, construction 

sites, quarries, agricultural fields, 

settlements, water flows, etc. 

(Bohren, 2006). 

In areas colonized by 

ragweed, it becomes, within shortest 

possible time, the main species that 

causes allergies (Bretagnole et 

Chauvel, 2006). 

According to Protopopova et 

al., 2006, A. artemisiifolia replaces 

native plants in the vegetative cover 

of locations it has been introduced 

to particularly in cases of certain 

disturbances such as excessive 

pasture or demolition of a building 

structure as such pressures lead to 

changes in the competitive capacity 

of the native flora.  

The role of an ecosystem 

disturbance in the enhancement of 

the invasive species proliferation is 

essential. As far as pasture lands are 

concerned, excessive pastures and 

the lack of minimum maintenance 

of the respective space lead to the 

proliferation of invasive species. A 

series of changes in environmental 

conditions are determined by 

changes in the pressure of some 

anthropic factors such as 

exploitation, fertilization, 

maintenance works etc. (Sărăţeanu 

et Moisuc, 2004; Sărăţeanu et al., 

2008.). 

Essl et al., 2009, suggest that 

in Austria, A. artemisiifolia has 

changed its preferences regarding 

habitats and its diversity has 

become much more limited during 

invasion. 

Researches carried out by 

Szigetary, 2004, have shown that 

ragweed does not have a capacity to 

essentially transform a biotope by 

affecting dynamic processes and 

structural relations in cases of sandy 

pasture lands. As far as this type of 

habitats is concerned, the invasion 

by this species is closely connected 

with recent disturbances of the 

vegetative cover, as A. artemisiifolia 

is not capable of invading 

vegetation that has not undergone 

any disturbance.   

Other researches were 
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carried out by Sărăţeanu et al., 

2010, on seven pasture lands in 

Valea lui Mihai (Mihai’s Valley), 

Bihor County, during a three-year 

period (2007-2009), with the aim to 

investigate the impact of A. 

artemisiifolia on the vegetation of 

pasture lands. Obtained results 

showed that with the increase in the 

rate of A. artemisiifolia in the 

vegetation cover the biodiversity, 

decreased. Other parameter of the 

sward that decreases is pastoral 

value. 
 

MATERIAL AND METHOD 
 

The aim of the research was 

to assess the spread of the species 

Ambrosia artemisiifolia L. in two 

counties from western Romania 

(Caraş-Severin County and Timis 

County), and a series of aspects 

related to several biological features 

of ragweed.  

There was analysed the 

ragweed spread in Caraş-Severin 

County and Timis County and have 

been characterised several biometric 

parameters of Ambrosia 

artemisiifolia L. plants from 

samples originating from locations 

with different ecological conditions. 

Thus, 10 locations from the target 

area were sampled by collecting 10 

plants from each plot. The data were 

collected during 2010 - 2012 period. 

The analysed features of the 

plants were: plant height, number of 

branches, number of male 

inflorescences, and number of 

female inflorescences. 

The statistical methods used 

were correlation coefficient (r) and 

linear regression (y). 
 

RESULTS AND DISCUSSION  

 

 The presence of Ambrosia 

artemisiifolia was checked in Caraş-

Severin in 128 localities, and in 42 

of these ragweed wasn’t observed. 

In Timiş County were analysed 38 

localities and ragweed was present 

in 37. 

Other analyzed aspect is 

represented by the analysis of the 

correlation coefficient and linear 

regression. The analysis was 

performed by considering as 

variables the biometric datasets, 

respectivelly their mean values per 

analysed sample. For the 

interpretation of the results there 

were used the following: α = 0.05; 

one-tailed test, where: df = n – 1 = 

10 – 1 = 9; * p < 0.05 (0.521); ** p 

< 0.01 (0.685); *** p < 0.005 

(0.735); o p < 0.05 (-0.521); oo p < 

0.01 (-0.685); ooo p < 0.005 (-

0.735). 

Figure 1 shows the 

correlation between the plant 

heights (m) and the number of 

branches on plant, where the value r 

= 0.66 indicates the existence of 

positive interrelation between the 

two variables. This fact is also 

confirmed by the obtained 

determination coefficient (R
2
 = 

0.42) which indicates that this 

correlation is valid for 43% of 

samples. 
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Figure 1. Correlation between plant height (m) and number of branches of Ambrosia 

artemisiifolia in western Romania 

 

 Figure 2 shows the 

correlation between plant height (m) 

and the number of branches on 

plant, where the value of the 

correlation coefficient is r =0.47. 

According to the obtained value, 

there is no correlation between these 

two variables. In this way, the 

number of male flowers and the 

quantity of pollen produced doesn’t 

depend by the size of the plant. This 

fact is confirmed only for 22% of 

the analyzed plants (R
2
 = 0.21). 

 

 

 
Figure 2. Correlation between plant height (m) and male inflorescences per plant of 

Ambrosia artemisiifolia in western Romania 

 Figure 3 shows the 

correlation between the plant height 

(m) and the number of female 

flowers on plant, the value of the 

correlation coefficient being r 0.44. 

According to the results obtained, 

there is no correlation between these 

two variables, and therefore the 

number of female flowers isn’t 

dependent by the size of the plant. 

This fact is applicable only in 20% 

of the studied samples (R
2
 = 0.20). 
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Figure 3. Correlation between plant height (m) and female inflorescences per plant of 

Ambrosia artemisiifolia in western Romania 

Figure 4 presents the 

correlation and linear regression 

between the number of branches per 

plant and the number of male 

flowers, where the calculated value 

of the correlation coefficient is r = 

0.65, indicating the existence of a 

positive interrelation, respectively 

the increase of the number of 

branches leads to the increase of the 

number of male flowers as well. 

This means that the more branched 

a plant is, the greater the pollen 

production. This fact is also 

confirmed by the obtained 

determination coefficient (R
2
 = 

0.43) which indicates that result is 

valid for 43% of analyzed samples. 

Figure 5 highlights the 

correlation between the number of 

branches on ragweed plant and the 

number of female flowers, where 

the calculated of r is 0.66, indicating 

the existence of a positive 

correlation, this meaning that 

simultaneously with the increase of 

the number of branches, the number 

of female flowers increases as well. 

This means that the more branched 

a plant is, the number of produced 

seeds is greater. This fact is also 

confirmed by the obtained 

determination coefficient (R
2 

= 

0.39) which indicates that this fact 

is valid for 39% of analyzed 

ragweed samples. 

Figure 6 shows the 

correlation between the number of 

male flowers and the number of 

female flowers on the plant, where 

was obtained the highest value of 

calculated r = 0.98, indicating the 

existence of a very high positive 

correlation, this meaning that 

simultaneously with the increase of 

the number of male flowers, the 

number of female flowers increases 

as well. This fact is confirmed by 

the obtained determination 

coefficient (R
2
 = 0.96) which 

indicates that this hypothesis is 

valid for 96% of analyzed samples.  
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Figure 4. Correlation between plant height (m) and female inflorescences per plant of 

Ambrosia artemisiifolia in western Romania 

 

 
Figure 5. Correlation between number of branches per plant and female inflorescences 

per plant of Ambrosia artemisiifolia in western Romania 

 

 
Figure 6. Correlation between male inflorescences per plant and female inflorescences 

per plant of Ambrosia artemisiifolia in western Romania 
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CONCLUSIONS  
 

After the analysis of the 

results obtained we can conclude 

the following: 

- The growth of ragweed 

plants in height determinate the 

increase of the branches number;  

- The number of male and 

female inflorescences does not 

depend on the plants’ size; 

- The number of male and 

female inflorescences increases with 

the increase of the number of 

branches per plant; 

- The number of female 

inflorescences increases 

simultaneously with the increase of 

the number of male inflorescences, 

as well. 
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Abstract 

In the Măcinului Mountains National Park, the permanent grasslands have a 

special biodiversity. The conservation of species and habitats of rare ponto-sarmatic 

steppes is one of the most important objectives for which this protected area was 

established. One of the main factors that influence the biodiversity is the valorisation 

through grazing with the animals. The knowledge of the real productivity of the 

grasslands and the current load of animals is necessary to create an optimal balance 

between the feed supply and grazing intensity. The paper establishes the productivity of 

different phytocenosis practices, based on the floristic surveys, after which the pastoral 

value is evaluated, the useful production of green mass and the optimal loading with 

animals during the grazing season. The average pastoral value is 35 (medium), the 

useful grass production of 5.9 t/ha (poor), which allows an optimum loading of almost 

0.5 high livestok units (LU) per hectare in a grazing season of 185 days. After knowing 

the livestock  and the meadow surface, it was found that in the Măcinului Mountains 

there is a load of 0.95 LU/ha, almost twice above the optimum level. 

 

Keywords: steppe meadows, productivity, pastoral value, optimal loading with 

animals.  

 
INTRODUCTION 

 

Biodiversity conservation of 

natural areas protected by law is one 

of the first objectives for which they 

were established. The main factor 

influencing permanent grasslands is 

man and his animals, respectively 

the anthropozoogen factor. 

Overgrowth or lack of 

livestock loading until abandonment 

are the main causes of grassland 

biodiversity degradation in the 

temperate forested area. 

Establishing the loading of animals 

reported to the surface unit is very 

important to create a balance 

between the production of grass and 

the optimal number of animals per 

hectare in the grazing season. 

To begin with, it is 

necessary to know the productivity 

of the permanent grassland 

(production and feed quality of the 

grassy carpet). 

The most common and 

accurate method for determining the 

productivity and establishing the 
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degree of consumability is thru 

mowing in protected spaces, but 

also the most difficult to execute, 

sometimes even impossible.  

For this reason, a new 

method for evaluating the 

productivity of the grasslands based 

on floristic relief has been used 

(Marușca, 2019). By this simpler 

and easy to apply method, 

sufficiently accurate results can be 

obtained to assess the productivity 

of a meadow, respectively the 

pastoral value, the useful production 

of grass, on the basis of which the 

loading of animals expressed in 

high livestok unit (LU) per hectare 

is calculated. 

 
MATERIAL AND METHOD 

 

For a first evaluation of 

grassland productivity, following 

the method that uses the floristic 

survey, permanent grasslands from 

the Măcinului Mountains National 

Park were studied (Popescu et al., 

2013). 

The cenotaxonomic units 

with reference to the permanent 

grasslands in the “Măcinului 

Mountains” National Park, are the 

following:
 

Cl. MOLINIO – ARRHENATHERETEA Tx 1937 

Ord. MOLINIETALIA W, Koch, 1926 

Al. Agrostion stoloniferae, Soó, 1971 

Ord. ARRHENATHERETALIA, Pawl, 1928 

Al. Cynosurion, R.Tx., 1947 

Al . Potentillion anserinae, R.Tx., 1937 

Cl. FESTUCO – BROMETEA, Br-Bl et Tx, 1944 

Ord. FESTUCETALIA VALESIACAE, Br-Bl et Tx., 1949 

Al . Festucion valesiacae, Klika, 1931 

Al.  Stipion lessingianae, Soó, 1947 

Al. Artemisio – Kochion, Soó, 1959 

Al. Pimpinello – Thymion zygoides, Dihoru, 1970 

Cl. PUCCINELLIO – SALICORNIETEA, Țopa, 1939 

Ord. PUCCINELLIETALIA, Soó, 1947 

Al. Puccinellion limosae, Soó, 1933 

Al. Scorzonero – Juncion gerardii, Wenberg, 1943 

Al. Cypero – Spergularion salinae, Slavnic 1948 

CL. PLANTAGIETEA MAJORIS, Tx. et P rsg, 1950 

Ord. PLANTAGINETALIA MAJORIS, Tx., 1947 

Al. Polygonion avicularis, Br-Bl, 1931. 

 

Since the assessment of the 

abundance - dominance (AD) of the 

grassy carpet was carried out after 

the phytosociological scale (Braun-

Blanquet), it was necessary to 

transform it into participation rates 

(Klapp-Ellenberg) in order to 

continue to make pastoral value 

(PV) calculations, production index 

(P), useful green mass production 



Marusca T. et al. 

Romanian Journal of Grassland and Forage Crops (2019) 20                                                   19 

 

(M t/ha) and livestock loading 

expressed in livestok units (LU/ha). 

By transforming the AD into 

P% one can easily observe the very 

large differences between the marks 

of AD appreciation which can be 

25% difference between the grades 

4 to 5 and 3 to 4 and 20% between 2 

and 3 AD appreciation (Cristea et 

al., 2004). 

Thus, no matter how good 

observer is a botanist specialized in 

the study of vegetation he can very 

easily appreciate or miss a note or 

another close, with quite large errors 

when later the Braun-Blanquet scale 

turn it into participation 

percentages. 

For this reason, for the agro-

productive study of grasslands, 

direct scoring in percentages 

according to the Klapp-Ellenberg 

method is more useful, when we 

cannot mistake the participation of a 

species in the grassy carpet by 20-

25% (Marușca et al., 2003). 

Forage value indices have 

been continuously improved over 

time from a first general assessment 

made by us, by Kovacs, 1979, 

supplemented by Păcurar and Rotar, 

2014 and Marușca, 2016. 

 

Indices for forage value (F)  

 1 = toxic for animals and humans;  

 2 = harmful for animal products; 

 3 = harmful for the grassy carpet; 

 4 = poor in forage value (ballast); 

 5 = medium in forage value (ex 

F1); 

 6 = average in forage value (ex 

F2); 

 7 = good in forage value (ex F3); 

 8 = very good in forage value (ex 

F4); 

 9 = excellent in forage value (ex 

F5); 

 X = species with unknown forage 

value. 

After determining the 

pastoral value index by dividing by 

9 the score obtained from the 

multiplication P X F, after which 

the quality of a pasture is 

appreciated as follows: 

 0 - 5 - degraded grassland; 

 5 - 15 - very poor; 

 15 – 25 – poor; 

 25 – 40 – mediocre; 

 40 – 60 – average; 

 60 – 80 – good; 

 80 – 100 - very good 

 The indices for useful green mass 

production (M) based on which the 

actual level of production per 

hectare is established is newly 

introduced in our specialized 

literature (Marușca, 2016). 

M = Indices for green mass 

production (herbs) 

 1 = very poor (1 – 3 t/ha) 

 2,3 = poor (3 – 6 t/ha) 

 4,5 = mediocre (6 – 10 t/ha) 

 6,7 = good (10 – 15 t/ha) 

 7,8 = very good  (15 – 25 t/ha) 

 9 = excellent (over  25 t/ha) 

This model was further 

improved by the introduction of 

transformation coefficients (1.8 to 

3.3) which multiplied by production 

indices (M) are worth the useful 

grass production (GM t/ha) 

(Marușca, 2019). The necessary 

green mass for a large livestok unit 

(LU) during the vegetation period is 

about 12 tonnes, which results from 

multiplying the daily requirement of 
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65 kg/LU with the optimal 185-day 

grazing season. By dividing the 

production per hectare of a 

permanent grassland (GM t/ha) to 

the required 12 t/LU / season, the 

optimum loading of animals at the 

surface unit, expressed in hectares, 

is obtained. For the evaluation of 

the loading of animals of a meadow 

during the grazing season, a new 

scale of assessment is proposed. 

 

Value Grassland evaluation 

0,01 -  0,20 Degr. = degraded 

0,21 - 0,40 FS = very poor 

0,41  - 0,60 S = poor 

0,61  - 0,80 Med. = mediocre 

0,80  - 1,20 Mijl. = average 

1,20  - 1,60 B = good 

1,61  - 2,00 FB = very good 

Over 2,00 Exc. = excellent 

 

In the final evaluation we 

used statistical data on the current 

loading of animals of the permanent 

grasslands of the 5 localities that are 

incorporated in the national park 

under study, respectively the 

territorial administrative units 

Cerna, Greci, Hamcearca, Jijila and 

Măcin. 

 
RESULTS AND DISCUSSION 

 

The permanent grasslands of 

the Măcinului National Park are 

spread under various seasonal and 

operating conditions, from excess 

humidity to accentuated dryness, on 

poorly acidic to alkaline soils with 

varying degrees of use from 

overgrowth to abandonment and 

other conditions of recovery.  

The most valuable meadows 

are the mesophiles and 

mesohigrofiles that reunite the 

phytocenoses belonging to the 

Molinio-Arrhenatheretea Class, 

found in shape of narrow strips 

along the Luncavița, Jijila, Suluc 

and Taiţa valleys or around small 

accumulations of water (ponds, 

lakes). More representative species 

for these grasslands are: Agrostis 

stolonifera, Poa trivialis, P. 

palustris, P. pratensiis, Lolium 

perene, Trifolium fragiferum, T. 

repens, Juncus inflexus, J, effusus, 

Mentha longifolia, Lythrum 

salicaria, Epilobium hirsutum, 

Ranunculus repens, Potentilla 

anserina, etc. (Popescu et al., 2013). 

The average pastoral value is almost 

67, the production is over 15 t / ha 

useful green mass, which allows for 

a season of 185 days a loading with 

1.25 LU / ha, which is appreciated 

as good (table 1). 
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Table 1 

Productivity of mesophilic and mesohygrophil grasslands  

in the Măcinului Mountains 

Vegetation 
Pastoral 

value (VP) 

Indices for 

useful 

phytomass 

(M) 

Green mass 

production 

(GM, t/ha) 

Optimal 

animal 

loading 

(LU/ha) 

Evaluation  

Al. Agrostion stoloniferae 

As. Agrostioletum 

stoloniferae 
68,5 5,61 15,71 1,31 B 

As. Pöetum pratensis 88,9 6,19 18,57 1,55 B 

Al. Cynosurion      

As. Trifolio repenti - 

Lolietum 
94,7 7,33 23,46 1,96 FB 

Al . Potentillion anserinae 

As. Junco inflexi - 

Menthetum longifoliae 
10,8 1,04 2,09 0,17 FS 

As. Poëtum trivialis 71,4 5,48 15,34 1,29 B 

Average  66,9 5,13 15,03 1,25 B 

Evaluation  B B B B X 

 

From all these associations 

only one, eg. As. Junco inflexi - 

Menthetum longifoliae is rated as 

very weak compared to As. Trifolio 

repenti - Lolietum which is very 

good, supporting an optimum load 

of almost 2 LU / ha / grazing 

season. The most widespread in the 

Măcinului Mountains are the 

xerophyte grasslands, which belong 

mainly to the Festuco - Brometea 

Class (table 2). 

They are spread on the 

slopes of the hills with eroded soil, 

surface rocks, terraces or communal 

blocks. The most widespread 

grasses of these xerophytic 

grasslands are: Festuca valesiaca, 

Botriochloa ischaemum, Stipa 

capillata, S. lessingiana, Agropyron 

pectiniforme, Chrysopogon gryllus, 

Poa angustifolia, etc. (Popescu et 

al., 2013).  

In terms of productivity, 

they are very poor, respectively the 

pastoral value, which is more an 

expression of fodder quality, is 

slightly over 35 (mediocre), useful 

phytomassage production only 

exceeds 4 t / ha GM, supporting an 

optimum load of 0.34 LU /ha. 

The most valuable in terms 

of productivity is As. Agropyretum 

intermediae with an average load of 

0.93 LU / ha and the weakest As. 

Sedo hillebrandtii - Polytrichetum 

piliferi, with only 0.01 LU/ha.  

On the salted soils (solonets 

and solonceacos) there is a 

halophilic vegetation of the 

Puccinelio - Salicornietea Class on 

restricted areas around the Slatina 

and Sărat lakes, with numerous 

phytocenoses (table 3).  

 



Marusca T. et al. 

Romanian Journal of Grassland and Forage Crops (2019) 20                                                   22 

 

 

Table 2 

Productivity of xerophytic meadows from the Măcinului Mountains 

Vegetation 

Pastoral 

value 

(VP) 

Indices for 

useful 

phytomass 

(M) 

Green 

mass 

production 

(GM, t/ha) 

Optimal 

animal 

loading 

(LU/ha) 

Evaluation 

Al . Festucion valesiacae 

As. Orlayo grandiflorae - 

Cleistogenetum serotinae 
4,5 0,28 0,50 0,04 Degr. 

As. Cynodonti - Poëtum 

angustifoliae 
65,9 3,93 9,83 0,82 Mijl. 

As. Taraxaco serotinae - 

Festucetum valesiacae 
46,7 2,48 5,46 0,42 S 

As. Achilleo coarctate -  

Poëtum versicoloris 
61,1 2,74 6,30 0,53 S 

As. Artemisio austriacae - 

Poëtum bulosae 
57,3 1,02 2,04 0,17 Degr. 

As. Agropyretum 

pectiniformae 
59,4 0,75 1,43 0,12 Degr. 

As. Koelerietum macranthae 42,8 2,11 4,64 0,39 FS 

As. Botriochloetum ischaemi 6,0 0,16 0,29 0,02 Degr. 

As. Thymio pannonici - 

Crhysopogonetum grylli 
37,2 3,95 9,88 0,82 Mijl. 

As. Stipetum capillatae 5,1 0,23 0,41 0,03 Degr. 

As. Ajugo laxmanni - 

Caricetum intermediae 
41,1 1,14 2,28 0,19 Degr. 

As. Agropyretum intermediae 38,1 4,28 11,13 0,93 Mijl. 

Al. Stipion lessingianae 

As. Jurineo arachnoideae- 

Stipetum lessingianae 
7,8 0,43 0,77 0,06 Degr. 

Al. Artemisio –  Kochion 

As. Agropyro cristati - 

Kochietum prostratae 
15,0 0,91 1,73 0,14 Degr. 

Al. Pimpinello - Thymion zygoidi 

As. Agropyro - Thymetum 

zygoidi 
57,5 3,53 8,47 0,71 Med. 

As. Festucetum callieri 46,7 1,70 3,57 0,30 FS 

As. Teucrio polii -Melicetum 

ciliatae 
39,8 2,10 4,62 0,39 FS 

As. Sedo hillebrandtii  - 

Polytrichetum piliferi 
7,0 0,03 0,05 0,01 Degr. 

Average 35,5 1,94 4,08 0,34 FS 

Evaluation Med. FS S FS X 
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Table 3 

Productivity of halophile grassland from Măcinului Mountains 

Vegetation 

Pastoral 

value 

(VP) 

Indices for 

useful 

phytomass (M) 

Green mass 

production 

(GM, t/ha) 

Optimal 

animal 

loading 

(LU/ha) 

Evaluation 

1 2 3 4 5 6 

Al . Puccinelion limosae 

As. Puccinelietum 

limosae 
68,1 2,63 6,05 0,50 S 

As. Staticeo – 

Artemisietum 

santonicum 

7,2 0,37 0,67 0,06 Degr. 

As. Obionetum  

pedunculatae 
2,8 0,10 0,18 0,02 Degr. 

As. Hordeetum 

hystricis 
5,0 0,19 0,34 0,03 Degr. 

As. Hordeetum  

jubati 
20,8 0,82 1,48 0,12 Degr 

As. Agropyretum 

elongati 
3,0 0,14 0,25 0,02 Degr 

Al . Scorzonero - Juncion gerardi 

As. Scorzonero 

parviflorae - 

Juncetum gerardii 

4,1 0,19 0,34 0,03 Degr 

As. Caricetum 

divisae 
6,0 0,36 0,65 0,05 Degr 

As.Taraxaco 

bessarabici -

Caricetum distantis 

7,1 0,29 0,41 0,03 Degr 

Al . Cypero - Spergularion salinae 

As. Spergularietum 

mediae 
3,1 0,17 0,31 0,03 Degr 

Average  12,7 0,52 1,07 0,09 Degr 

Evaluation  FS FS FS FS X 
 

 

Their productivity is mostly 

degraded except for As. 

Puccinelietum limosae which is 

somewhat more valuable allowing 

an optimum loading of 0.5 LU/ ha, 

quite weak. Also, poor productivity 

is found on the Plantagietea majoris 

Class grasslands, which support an 

average optimum load of only 0.43 

LU/ ha / season (table 4). 
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Table 4 

Productivity of ruderal grasslands in the Măcinului Mountains 

Vegetation 
Pastoral 

value (VP) 

Indices for 

useful 

phytomass 

(M) 

Green mass 

production 

(GM, t/ha) 

Optimal 

animal 

loading 

(LU/ha) 

Evaluation 

Al . Polygonion avicularis 

As. Lolio – 

Plantaginetum 

majoris 

63,9 3,75 9,37 0,78 Med. 

As. Poëtum annuae 70,7 2,04 4,49 0,37 FS 

As. Sclerochloa –  

Polygonetum 
51,8 0,82 6,53 0,54 S 

As. Ranunculetum 

sardoi 
4,8 0,28 0,50 0,04 Degr. 

Average  47,8 1,72 5,22 0,43 S 

Evaluation  Mijl. S S-M S X 

   

  

For the needs of those who 

make pastoral arrangements and 

those of production, it is more 

important to know the productivity 

of grasslands at the level of 

phytosociological alliance that, in 

the broader, European conception, is 

closer to the habitat (table 5). 

The most valuable alliance is 

Cynosurion and the weakest Cypero 

- Spergularion salinae, on average 

the grasslands of the Măcinului 

Mountains have a pastoral value of 

35 (mediocre) with a useful green 

mass production of almost 5.9 t / ha, 

which supports an optimal loading 

of almost 0.5 LU/ha/season. These 

data confirm the very advanced state 

of degradation of the grass carpet, 

mainly due to overgrowth, arid 

conditions, salinity, beatings and 

other pedoclimatic and zooanthropic 

limiting factors.  

Of major interest is the 

knowledge of the current loading of 

animals of the communal pastures 

in the localities bordering the Măcin 

Mountains (table 6). 

Thus, on an area of almost 8 

thousand hectares of permanent 

pastures there are 7,535 LU, of 

which 95% are sheep and goats and 

the remaining 5% are cattle. The 

livestock load per hectare ranges 

from 0.90 to 1.08 LU/ha on average 

0.95 LU/ha, almost double the 

optimum of 0.50 evaluated for these 

pastures. Considering that the 

xerophyte meadows of the Festuco-

Brometea class with an optimum 

load evaluated at 0.34 LU / ha, the 

weight with over 80% of the 

territory can be stated that the 

loading with animals in the 

Măcinului Mountains and the 

surrounding area is almost 3 times 

more high above normality.
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Table 5 

Productivity and optimal loading with animals at the level of phytosociological 

alliances of permanent grasslands in the Măcinului Mountains 

Phytosociologycal 

alliance 

Value Production Animal  

loading 

LU/ha 

Evaluation Pastoral 

value (VP) 

Relativ 

(%) 

Forage 

(t/ha) 
Relativ (%) 

Agrostion stoloniferae 81,6 233 16,52 280 1,38 B 

Cynosurion 94,7 271 23,46 398 1,96 FB 

Potentillion anserinae 38,6 110 6,53 111 0,54 S 

Festucion valesiacae 37,3 107 4,86 83 0,39 FS 

Stipion lessingianae 7,8 22 0,77 13 0,06 Degr. 

Artemisio –  Kochion 15,0 43 1,73 29 0,14 Degr. 

Pimpinello–Thymion 

zygoidi 
36,0 103 3,84 65 0,32 FS 

Puccinelion limosae 18,0 51 1,35 23 0,11 Degr. 

Scorzonero – Juncion 

gerardii 
5,4 15 0,43 7 0,04 Degr. 

Cypero – Spergularion 

salinae 
3,1 9 0,31 5 0,03 Degr. 

Polygonion avicularis 48,3 138 4,99 85 0,42 S 

Average  35,0 100 5,89 100 0,49 S 

Evaluation  Med. X S-Med. X S X 

   
Table 6 

Animal loading on pastures from the Măcinului Mountains National Park 

Location 

Grassland 

surface 

(ha) 

Animal number 
Total 

LU 

(no.) 

LU/ ha 

% 

compared 

to optimum 

0,5 LU/ha 
Cattle 

Sheep  + 

goats 

Cerna 4.751 47 30.410 4.293 0,90 180 

Greci 976 52 6.870 1.001 1,03 206 

Hamcearca 529 123 3.420 671 1,08 216 

Jijila 1.234 200 7.500 1.200 0,97 194 

Măcin 477 124 2.690 470 0,99 198 

Total 7.967 546 50.890 7.535 0,95 190 

Coef. LU x 0,75 0,14 x x x 

LU nr. x 410 7.125 7.535 x x 

% compared 

to total 
x 5 95 100 x x 

 
CONCLUSIONS 
    

 The productivity of 

permanent grasslands in the 

Măcinului Mountains is very low, 

which is why it would withstand an 

optimum load of only 0.5 LU / ha / 

185 days grazing season. The 

current load of animals is on average 

of 0.95 LU / ha during the grazing 

season, being 2 to 3 times higher 

than the optimal grassland support 
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capacity. Regulating the use of 

pastures as livestock loading and 

grazing time, providing feed from 

forage crops on arable land for the 

current herd would substantially 

contribute to the restoration of 

biodiversity of overgrown grassland. 
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Abstract 

The semi-natural grasslands of our country are faced with various problems 

caused by numerous negative actions (under-grazing, over-grazing, abandonment, 

etc.), even despite of the existence of subsidy programs. The purpose of the present 

work is to track the effect of the destruction of the celery layer by wild boars on the 

floristic composition of a semi-natural grass. The research activity was carried out on a 

semi-natural grassland in the perimeter of the commune of Monor, Bistrița Năsăud 

county. The intervention of wild boar on the grasslands leads to a deep deterioration of 

the vegetal cover of semi-natural grasslands and to a degradation of the agronomic and 

ecological value, the meadow falling in class II, the degraded category and supports a 

load of  0.01-0, 20 livestock units pro hectare. Wild boar intervened (destroyed) the 

vegetation cover in the summer of 2018, and the floristic composition were conducted 

in 2019. 

 

Keywords: vegetation cover, semi-natural grasslands, wild boar, agronomic factors.
  

INTRODUCTION 

 

One source of degradation 

with which most Romanian farmers 

deal with in both croplands and 

grasslands is the disturbance caused 

by wild boars (Cuevas et al., 2012). 

Wild boars (Sus scrofa) are present 

in a wide variety of environments 

across their distribution area, 

although a preference for oak forest 

habitats exists (Abaigar et al., 1994; 

Bueno et al., 2004). They are 

omnivorous feeders that root up the 

ground while searching for roots, 

rhizomes, worms, and beetles. 

Through this process many 

seedlings and young plants are 

destroyed. Wild boar grubbing is 

suspected to accelerate soil erosion 

and affect soil pH and 

decomposition processes and hence 

the nutrient contents in the soil 

(Singer et al. 1984; Horčičková et al 

2019). 

 
MATERIAL AND METHOD 

 

The research activity was 

carried out on a semi-natural 

grassland in the perimeter of the 

commune of Monor Bistrița Năsăud 

county. The destruction of the 

vegetative cover took place in 2018. 

The floristic composition were 

carried out in the summer of 2019 
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with the Blaun - Blanquet method, 

modified by Păcurar and Rotar in 

2014 (figure 1). The phytocenosis 

studied is used by grazing with 

cattle (Monor communal pasture), 

being located on a slope with an 

average slope of 20-25%, NV 

exposure, the degree of cover with 

woody vegetation is between 25-

30%, with a degree of low 

consumption (30-40%). 

 

 
Figure 1 Scheme of appreciation of the abundance of dominance according to the 

Braun-Blanquet method, using three sub-notes 
 
RESULTS AND DISCUSSION 

 

The semi-natural grassland 

specific to the area is represented by 

the type of Festuca rupicola - 

Agrostis capillaris grassland (figure 

2). The general cover with 

vegetation is 97.75%. The floral 

composition comprises 66.25% 

Poaceae, 10% Fabaceae, 2.5% 

Cyperaceae și Juncaceae și 19% 

plants from other botanical families 

(OBF). Between the Poaceae, in 

addition to the dominant species 

there are also Deschampsia 

cespitosa with 12,5% covering and 

Cynosurus cristatus with 5%. 

Between Fabaceae ca significant 

share (5%) there is Trifolium 

pretense, and from OBF Achillea 

millefolium (8%), Centaurea 

Phrygia (2,5%) and Plantago 

lanceolata (2,5%), the rest having a 

coating of 0,5% (table 1). 
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Figure 2 Original photo Monor grassland, grassland type  

Festuca rupicola - Agrostis capillaris (type of grassland representative of the area) 
 

Following the ecological 

spectra it is found that the 

phytocenosis of the type Festuca 

rupicola - Agrostis capillaris is 

meso-xerophilic (Up=4,4), low 

neutrophil (Rp=6,9) and 

oligomezotroph (Np=3,6; table 2). 

From an agronomic point of 

view, phytocenosis is 

environmentally tolerant to mowing 

(Cp=6,3), environment tolerant to 

grazing (Pp=5,6) and environment 

tolerant to crushing (Sp=5,3). 

FV (pastoral value) is of 

5,1, but considering the cover with 

woody vegetation (25-30%) 

diminishes with 0,8 and therefore 

the pastoral value becomes 4,08, so 

the grass appoint into the class IV-a, 

the mediocre category and supports 

a load of 0,41-0,60   livestock units 

pro hectare (table 2). 

In type phytocenosis Festuca 

rupicola - Agrostis capillaris 4 

species harmful to the grassland 

vegetation are found with a total 

cover of 14% (Deschampsia 

cespitosa; Agrimonia eupatoria 

etc.), 10 low fodder species (ballast) 

with a significant share of 32,75% 

(Festuca rupicola; Danthonia 

decumbens; Festuca valesiaca; 

Centaurea phrygia etc.). There are 

also medium fodder species with a 

cover of 35%, good fodder is in 

proportion to 12,5%, and the 

excellent forages are represented by 

Dactylis glomerata și Phleum 

pratense with 3% share. 
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Table 1 

Floristic composition of the grassland type Festuca rupicola - Agrostis capillaris  

and the requirement of species for ecological, agronomic and anthropic factors  

(B – bioform, T – temperature, H – humidity, R – soil reaction, N – trophicity,  

C – mowing tolerance, P – grazing tolerance, S – crush tolerance, FV – forage value,  

H – hemerobia, UR – urbanofilia, SO – sozologică category) 

B T H R N C P S SO FV H UR Species % 

HT 7 3 8 2 7 7 7 n 4 2 - 3 2 Festuca rupicola Heuff 22,25 

HT x x x 4 6 5 5 n 6 2 - 4 3 Agrostis capillaris L. 17,50 

HT x 7 x 3 5 7 4 n 3 2 - 4 2 
Deschampsia cespitosa (L.) 

P. Beauv. s. str. 
12,50 

HT 5 5 x 4 7 7 7 n 7 2 - 3 2 Cynosurus cristatus L. 5,00 

HT x 5 x 6 8 4 6 n 9 3 - 4 3 Dactylis glomerata L. s. str. 2,50 

HT x x 3 2 4 4 4 n 4 2 - 3 1 
Danthonia decumbens (L.) 

DC 
2,50 

HT x 5 x x 9 8 8 n 8 3 - 5 3 Poa pratensis L. s. str. 2,50 

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

ex. Gaudin s. l. 
0,50 

HT 5 4 x 4 6 4 4 n 6 2 - 3 2 Holcus lanatus L. 0,50 

HT x 5 x 6 8 6 6 n 9 - - Phleum pratense L. s. str. 0,50 

POACEAE 66,25 

HT x 4 7 4 6 4 4 n 7 2 - 4 3 Lotus corniculatus L. 2,50 

HT 5 4 7 6 6 2 2 n 5 3 - 4 2 Trifolium pratense L. 5,00 

ChRs x x x 6 8 8 8 n 8 3 - 5 3 Trifolium repens L. 2,50 

FABACEAE 10 

HT x x 3 4 4 5 4 n 4 2 - 3 2 
Luzula luzuloides (Lam.) 

Dandy & Wilm. 
2,50 

CYPERACEAE &JUNCACEAE 2,5 

ChRs x 4 x 5 7 4 5 n 6 2 - 4 3 Achillea millefolium L. 8,00 

HRs 6 4 8 4 3 4 3 n 3 2 - 3 2 Agrimonia eupatoria L. 0,50 

HRs 6 4 x 4 4 2 4 n 4 2 - 3 1 Betonica officinalis L. 0,50 

HRs 4 5 5 3 5 2 2 n 4 2 - 3 1 Centaurea phrygia L. s. str. 2,50 

0 0 0 0 0 0 0 0 0 0 0 0 Centaurium erythraea 0,50 

HRs 5 4 7 2 3 4 4 n 4 2 - 3 2 Dianthus carthusianorum L. 0,50 

H 6 5 7 5 - - - n 3 4 - 5 4 Dipsacus fullonum L. 0,50 

HRs 7 4 x 3 4 2 2 n 5 2 - 3 1 Filipendula hexapetala 0,50 

HT 5 4 7 3 5 4 4 n 5 2 - 3 2 Galium verum L. s. str. 0,50 

ChRs 6 6 x x 6 5 5 n 3 2 - 4 3 Lysimachia nummularia L. 0,50 

HR x 4 8 3 4 8 8 n 5 2 - 4 2 Plantago media L. 0,50 

HR x x x x 7 6 6 n 6 2 - 4 3 Plantago lanceolata L. 2,50 

HS x x 4 x 9 8 8 n 4 3 - 4 2 Prunella vulgaris L. 0,50 

HS 6 6 7 5 8 4 5 n 4 3 - 6 3 Potentilla reptans L. 0,50 

ChRs x 4 2 6 4 4 4 n 4 2 - 3 1 Veronica spicata 0,50 

OTHER BOTANICAL FAMILIES (OBF) 19 
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Following the ecological 

spectra it is found that the 

phytocenosis of the type Festuca 

rupicola - Agrostis capillaris is 

meso-xerophilic (Up=4,4), low 

neutrophil (Rp=6,9) and 

oligomezotroph (Np=3,6; table 2). 

From an agronomic point of 

view, phytocenosis is 

environmentally tolerant to mowing 

(Cp=6,3), environment tolerant to 

grazing (Pp=5,6) and environment 

tolerant to crushing (Sp=5,3). 

FV (pastoral value) is of 

5,1, but considering the cover with 

woody vegetation (25-30%) 

diminishes with 0,8 and therefore 

the pastoral value becomes 4,08, so 

the grass appoint into the class IV-a, 

the mediocre category and supports 

a load of 0,41-0,60   livestock units 

pro hectare (table 2). 
 

Table 2 

Spectrul ecologic și agronomic  

al tipului de pajişte Festuca rupicola - Agrostis capillaris 

Indexes 

eclg. 

Ecological spectrum VIMnp 

1 2 3 4 5 6 7 8 9 x VIMp 

Unp 0 1 1 11 6 2 1 0 0 6 4,4 

Up 0 0,5 22,25 19,5 13,5 1 12,5 0 0 28 4,4 

Rnp 0 1 2 1 1 0 6 4 0 13 6,1 

Rp 0 0,5 5 0,5 2,5 0 9,5 23,75 0 55,5 6,9 

Nnp 0 4 5 7 3 5 0 0 0 4 4,0 

Np 0 25,75 16,5 29 9 11 0 0 0 6 3,6 

Agron 

index. 

Agronomic spectrum VIMnp 

1 2 3 4 5 6 7 8 9 x VIMp 

Cnp 0 0 2 6 3 5 5 4 2 0 5,9 

Cp 0 0 1 7 15,5 26 38,25 6 3 0 6,3 

Pnp 0 4 0 10 3 2 4 4 0 0 5,0 

Pp 0 8,5 0 18,5 20,5 3 40,25 6 0 0 5,6 

Snp 0 3 1 9 4 3 3 4 0 0 5 

Sp 0 8 0,5 22,5 26,5 5,5 27,75 6 0 0 5,3 

VFnp 0 0 4 10 4 4 2 2 2 0 5,1 

VFp 0 0 14 32,75 6,5 28,5 7,5 5 3 0 5,1 

The legend 

U humidity C mowing VF forage value 

R soil reaction P grazing np 
unweighted (depending 

on the number of species) 

N soil trophicity S crushed p 
weighted (depending on 

species coverage) 

 

In type phytocenosis Festuca 

rupicola - Agrostis capillaris 4 

species harmful to the grassland 

vegetation are found with a total 

cover of 14% (Deschampsia 

cespitosa; Agrimonia eupatoria 

etc.), 10 low fodder species (ballast) 

with a significant share of 32,75% 

(Festuca rupicola; Danthonia 

decumbens; Festuca valesiaca; 
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Centaurea phrygia etc.). There are 

also medium fodder species with a 

cover of 35%, good fodder is in 

proportion to 12,5%, and the 

excellent forages are represented by 

Dactylis glomerata și Phleum 

pratense with 3% share. 

One year after the 

destruction caused by wild boars, 

the grass type is installed Festuca 

valesiaca. The general cover with 

vegetation is weak, only by 49%. 

From Poaceae besides the dominant 

species it appears Cynodon dactylon 

with 8% covering, Deschampsia 

cespitosa and Festuca pratensis 

accounting for 0,5% every. 

Fabaceaele have a coverage of 3%, 

and for OBF it is noticeable 

Plantago lanceolata with 12,5%, 

Plantago media - 5 %, Prunella 

vulgaris - 5% (table 3). 
 

 
Figure 3 Original photo Monor grassland,  

grassland type Festuca valesiaca (a year after the wild boar's destruction) 

 

Following the ecological 

spectra it is found that the 

phytocenosis of the type Festuca 

valesiaca is meso-xerophilic 

(Up=3.6), low neutrophil (Rp=6,8) 

and oligomezotroph (Np=3,7; table 

4). 

From an agronomic point of 

view, Phytocenosis is 

environmentally tolerant to mowing 

(Cp=6,3), environment tolerant to 

grazing (Pp=6) and environment 

tolerant to crushing (Sp=5,9). 

FV (pastoral value) is of 2.5 

thus the grasslands appoint in class 

a II, degraded category and supports 
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a load of 0,01-0,20 livestock units 

pro hectare (table 4). 

In type phytocenosis Festuca 

valesiaca there are 3 species 

harmful to the grassland vegetation 

with a total cover of 1.5% 

(Deschampsia cespitosa; Agrimonia 

eupatoria; Lysimachia 

nummularia), 6 low fodder species 

(ballast) accounting for 12% 

(Festuca valesiaca; Hieracium 

pilosella; Potentilla reptans; 

Capsella bursa-pastoris etc.). There 

are also medium fodder species with 

a cover of 32.5% (Cynodon 

dactylon; Trifolium pratense etc.), 

the best fodder is represented by 

Lotus corniculatus cu 2,5%, and the 

excellent fodder Festuca pratensis 

cu 0.5% covering. 
 

Table 3 

Floristic composition of the grassland type Festuca valesiaca and the requirement of 

species for ecological, agronomic and anthropic factors (B – bioform, T – temperature, 

H – humidity, R – soil reaction, N – trophicity, C – mowing tolerance, P – grazing 

tolerance, S – crush tolerance, FV – forage value, H – hemerobia, UR – urbanofilia,  

SO – sozologică category) 
B T U R N C P S SO VF H UR Species % 

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

 Schleich. ex. Gaudin s. l. 
5,00 

H 7 3 X 5 - - - n 5 3 - 6 4 Cynodon dactylon (L.) Pers. 8,00 

HT x 7 x 3 5 7 4 n 3 2 - 4 2 
Deschampsia cespitosa (L.)  

P. Beauv. s. str. 
0,50 

HT x 6 x 6 6 4 6 n 9 2 - 4 2 Festuca pratensis Huds. s. l. 0,50 

POACEAE 14 

HT x 4 7 4 6 4 4 n 7 2 - 4 3 Lotus corniculatus L. 2,50 

HT 5 4 7 6 6 2 2 n 5 3 - 4 2 Trifolium pratense L. 0,50 

FABACEAE 3 

ChRs x 4 x 5 7 4 5 n 6 2 - 4 3 Achillea millefolium L. 0,50 

HRs 6 4 8 4 3 4 3 n 3 2 - 3 2 Agrimonia eupatoria L. 0,50 

TRs x x x 7 3 7 6 n 4 4 - 6 3 
Capsella bursa-pastoris  

(L.) Med. 
0,50 

GA 6 x 7 x 4 4 4 n 5 3 - 6 3 Convolvulus arvensis L. 0,50 

HRs 6 4 x 4 6 3 4 n 5 3 - 5 3 Daucus carota L. 0,50 

HRs 7 4 x 3 4 2 2 n 5 2 - 3 1 Filipendula hexapetala 2,50 

HT 5 4 7 3 5 4 4 n 5 2 - 3 2 Galium verum L. s. str. 2,50 

HS x 4 x 2 4 7 7 n 4 2 - 4 2 Hieracium pilosella L. 0,50 

ChRs 6 6 x x 6 5 5 n 3 2 - 4 3 Lysimachia nummularia L. 0,50 

HR x 4 8 3 4 8 8 n 5 2 - 4 2 Plantago media L. 5,00 

HR x x x x 7 6 6 n 6 2 - 4 3 Plantago lanceolata L. 12,50 

HS 6 6 7 5 8 4 5 n 4 3 - 6 3 Potentilla reptans L. 0,50 

HS x x 4 x 9 8 8 n 4 3 - 4 2 Prunella vulgaris L. 5,00 

GRs 6 4 7 3 6 5 4 n 4 2 - 4 2 Ranunculus bulbosus L. 0,50 

OTHER BOTANICAL FAMILIES (OBF) 32 
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Table 4 

The ecological and agronomic spectrum of the grassland type Festuca valesiaca 

 

Indexes 

eclg. 

Ecological spectrum VIMnp 

1 2 3 4 5 6 7 8 9 x VIMp 

Unp 0 1 1 10 0 3 1 0 0 4 4,4 

Up 0 5 8 15,5 0 1,5 0,5 0 0 18,5 3,6 

Rnp 0 0 0 1 0 0 6 3 0 10 7,0 

Rp 0 0 0 5 0 0 7 10,5 0 26,5 6,8 

Nnp 0 2 5 3 3 2 1 0 0 4 4,1 

Np 0 5,5 11 3,5 9 1 0,5 0 0 18,5 3,7 

Agron 

index 

 VIMnp 

1 2 3 4 5 6 7 8 9 x VIMp 

Cnp 0 0 2 4 2 6 3 1 1 0 5,6 

Cp 0 0 1 8,5 3 5 18 0,5 5 0 6,3 

Pnp 0 2 1 7 2 1 4 2 0 0 5,0 

Pp 0 3 0,5 7,5 1 12,5 6,5 10 0 0 6 

Snp 0 2 1 6 3 3 2 2 0 0 5 

Sp 0 3 0,5 7 1,5 13,5 5,5 10 0 0 5,9 

VFnp 0 0 3 6 7 2 1 0 1 0 2,4 

VFp 0 0 1,5 12 19,5 13 2,5 0 0,5 0 2,5 

The legend 

U humidity C mowing VF forage value 

R soil reaction P grazing np 
unweighted (depending on 

the number of species) 

N soil trophicity S crushed p 
weighted (depending on 

species coverage) 

 
CONCLUSIONS 
    

The intervention of wild 

boar on the grassland leads to a 

deep deterioration of the vegetable 

cover and a deterioration of the 

agronomic and ecological value, so 

the grasslands is in the classroom II-

a, the degraded category and 

supports a load de 0,01-0,20 

livestock units pro hectare. 

The general cover with 

vegetation is significantly reduced 

in the phytocenosis, where the 

interventions of the wild pigs were 

registered from 97.75% to 49%. 

Reduce the number of 

species from 29 to representative 

phytocenosis of the area to 20. 

The number of species in the 

Poaceae family decreases, but also 

their coverage, increasing the share 

of plants from other botanical 

families, especially rosacea plants.
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Abstract 

The installation of the type of meadow derived from Dichanthium ischaemum 

(L.) Roberty in our country has made this type of meadow to be studied in numerous 

aspects (floristic, ecological, improvement system, use mode, etc.), in order to raise the 

potential production and improving feed quality. Thorough knowledge and rational 

exploitation of this type of meadow is absolutely necessary. In this way, wide 

possibilities are opened for exploiting this type of meadows that has expended in the 

Moldavian Forest Steppe. The objectives of this study were to determine the influence 

of the harvesting phenophase and of the organo-mineral fertilization on the quality of 

forage obtained from a Dichanthium ischaemum (L.) Roberty meadow from the 

Andrieșeni locality, Iaşi county (47°02' north latitude and 27°22' eastern longitude). 

The experimental factors were represented by the harvesting stage, with three 

graduations: a1-harvesting at plants height of 15-18 cm, a2-harvesting at the ear 

formation (control), a3-harvesting to full flowering and fertilization with seven 

graduations: b1- unfertilized (control), b2- N50P50 kg/ha-1 annually, b3- N75P75 kg/ha-1 

annually, b4- N100P100 kg/ha-1 annually, b5-10 t/ha-1 sheep manure annually, b6-20 t/ha-1 

sheep manure annually and b7-30 t/ha-1 annually sheep manure applied at two years 

period. The results show that the quality of the feed can be substantially increased by 

applying complex measures to improve the conditions of growth and the development of 

plants. Thus, in addition to adjusting the soil trophic regime by applying organic or 

mineral fertilizers at optimum doses, the harvesting phenophase determines the 

quantitative and qualitative improvement of the obtained feed. The maturity stage of the 

meadow has a major influence on the quality of the forage. Thus, the delay of the 

phenophase has the effect of decreasing the quality characteristics, such as the protein 

content and the digestibility of the feed (increase of the content in ADF and NDF). 

 

Keywords: organic and mineral fertilization, CP, ADF, NDF, RFQ.  

INTRODUCTION 

 

In present, the study of 

meadows by Dichanthium 

ischaemum (L.) Roberty in Romania 

and beyond, has become a special 

concern for researchers, considering 

the extension of this type derived 

from meadows. The specialized data 

mention that grasslands of old world 

bluestem (OWB) is the most 

common type derived meadows, 
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grazing resulted as a result of abuse, 

unreasonable and soil erosion 

(Vîntu et al., 2004; Teague et al., 

1996). 

Much of the permanent 

grassland of the Moldova Forest 

Steppe is in different stages of 

degradation and with a low 

productive yield. The practice of 

applying mineral and organic 

fertilizers has confirmed their 

efficiency on the productivity and 

quality of grassland ecosystems 

(Vîntu et al., 2006; Samuil et al., 

2010; Meluț, 2012). 

The chemical composition 

of the forage obtained from a 

Dichanhium ischaemum meadow 

varies throughout the vegetation 

period. Protein values are high at 

the beginning of the vegetation 

period to a grazing height of 35-40 

cm, having a decreasing tendency 

towards the end of the vegetation 

period (Teague et al., 1998; Allen 

and Brown, 2005). 

With the advancement of 

vegetation, there was a decrease in 

the raw protein content and an 

increase in the cell wall components 

(NDF, ADF, hemicellulose and 

cellulose) (Carvallo, 2008; Burns 

and Fisher, 2010; Burns and Fisher, 

2012). 

The quality of the forage is 

influenced by many factors, 

including the harvesting stage, 

growing conditions, as well as soil 

fertility (Dabo et al., 1987; Bumb  

et al., 2016).  Redfearn, 2003, 

shows that the highest crude protein 

content of Dichanthium ischaemum 

species is late spring - early summer 

(May-June) when the vegetative 

mass is in full formation. 

The composition and 

nutritional value of the feed changes 

during the growing period, with a 

decreasing tendency during the 

vegetation period (Basurto et al., 

2000). 

The knowledge and 

application of management 

practices of degraded grassland 

requires special attention to obtain a 

high yield and a sustainable quality 

of hay (Comakli et al., 2005; Mut et 

al., 2010). 

Thus, the present study aims 

to recommend the optimal 

harvesting phenophase of the 

meadow of Dichanthium 

ischaemum (L.) Roberty on 

different variants of organic and 

mineral fertilization on its quality. 

 
MATERIAL AND METHOD 

 

The experience was organized 

on a permanent grassland of 

Dichanthium ischaemum L. 

Roberty, situated in Moldovian 

Forest Steppe, on the territory of 

Andrieşeni locality, Iaşi county, 

between the geographical 

coordinates 47°02' N latitude and 

27°22' - eastern longitude, on a 

slightly inclined ground, with SE 

exposition.  

The experience is bifactorial, 

arranged in randomized plots in 

three replicates. The aim of the 

study was to analyze the influence 

of the harvesting phenophase under 
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the influence of organic and mineral 

fertilization at different doses on the 

quality of the feed obtained from a 

meadow of Dichanthium 

ischaemum, and the objectives were 

the determination quality indicators: 

plant crude protein (CP), NDF 

(neutral detergent fiber), ADF (acid 

detergent fiber) and calculate forage 

quality relative (RFQ). 

The experimental factors 

were represented by the harvesting 

stage, with three graduations: a1-

harvesting at plants height of 15-18 

cm, a2-harvesting at the ear 

formation (control) and a3-

harvesting to full flowering and 

fertilization with seven graduations: 

b1-unfertilized (control), b2-N50P50 

kg·ha
-1 

annually, b3-N75P75 kg·ha
-1 

annually, b4-N100P100 kg·ha
-1 

annually, b5-10 Mg ha
-1 

sheep 

manure applied annually, b6-20 

Mg·ha
-1 

sheep manure applied 

annually and b7-30 Mg·ha
-1 

sheep 

manure applied at two years. 

Fertilization was done with 

two types of fertilizer: organic 

represented by well fermented sheep 

manure (older than two years) and 

mineral represented by complex 

fertilizer with nitrogen and 

phosphorus (N20P20). The manure 

and mineral fertilizers were 

manually applied every year in the 

spring, at the beginning of plant 

growth. 

Nitrogen content was 

determined by Kjeldahl method, and 

NDF and ADF content were 

determined by Van Soest method. 

RFQ (Relative Forage Quality) was 

calculated using the Equation 1 

(Ward and Ondarza, 2008; Linn  

and Martin, 2012). 

The results were statisticaly 

analyzed by the analyses of variance 

and limit differences. We also 

determined the correlation equations 

and the significance of the square 

regression between the type of 

fertilization, harvesting pheophase 

and the feed content in CP and 

RFQ. 

23.1

120
))0124.0085,1(796,89898,4(

NDF
ADF

RFQ





Equation 1. Relative Forage Quality 

 
RESULTS AND DISCUSSION 

 

The valorification of this 

type of meadow, must begin by 

studying the vegetation in 

correlation with the seasonal 

conditions, in order to establish the 

productive potential, the quality of 

the forage but also the improvement 

measures. 

 Researchs in the field have 

shown that the stage of development 

at the time of harvesting is the most 

important factor that determines the 

quality of the feed. Therefore, 

choosing the harvesting moment is 

very important in obtaining quality 

forage. 

 Analyzing the influence of 

the studied factors on the crude 

protein content (table 1), it is found 

that the values of the forage content 

in CP are different, depending on 

the fertilization variants used, and at 

the same doses, depending on the 

harvesting phenophase. 
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Thus, harvesting at plants 

height of 15-18 cm caused 

significant, distinct and very 

significant increases of the crude 

protein content in relation to the 

unfertilized variant, the highest 

crude protein content, of 12.70 

g·100 g
-1

 DM being registered in the 

fertilized version with N100P100 

kg·ha-
1 

annually. As can be seen 

(table 1), in this early phenophase 

the forage has a high content of 

crude protein in the mineral 

fertilized experimental variants with 

very significant differences 

compared to the control variant.

 The values obtained in the 

other experimental variants 

organical fertilized with sheep 

manure at different doses (table 1), 

also show an increase of the crude 

protein content but with significant 

and distinctly significant differences 

compared to the mineral fertilized 

variants, fact due to the 

valorification inefficient of the 

applied fertilizer, as well as of the 

unfavorable climate conditions. 

Harvesting at the ear formation 

(control) phenophase had resulted in 

a slight decrease of the crude 

protein content, by 16.9% in the 

case of the fertilized variant with 

N100P100 kg·ha-
1 

annually and by 

17.6% in the case of the fertilized 

variant with, N100P100 kg·ha-
1 

annually compared to the first 

phenophase, the obtained values 

being 11.07 g·100 g
-1

 DM and 10.42 

g·100 g
-1

 DM respectively, with 

insignificant and distinctly 

significant differences compared to 

the control. A tendency to increase 

the raw protein content in the case 

of the fertilized variant with 30 

Mg·ha
-1

 of sheep manure applied at 

two years, where the value obtained 

was 11.77 g·100 g
-1

 DM with a very 

significant difference compared 

with the control variant (table 1). 

 When harvesting in full 

flowering phenophase, in contrast to 

the other two harvesting 

phenophases, we are witnessing a 

decrease in the raw protein content, 

the variants that have the highest 

protein content are those fertilized 

with N100P100 kg·ha-
1 

annually, with 

a value of 10.26 g·100 g
-1

 DM and 

N75P75 kg·ha-
1 

annually, with a 

value of 9.61 g·100 g
-1

 DM (table 

1). 

In this phenophase on the 

same fertilizated variant with 

N100P100 kg·ha-
1 

annually, the crude 

protein content decreased by 25.5% 

compared to the first phenophase 

and by 8.5% compared to the ear 

formation phenophase taken as a 

control. 

Also, the same aspect can be 

observed in the case of the N75P75 

kg·ha-
1 

annually fertilized variant, 

where the reduction of the crude 

protein content was 26% compared 

to the first phenophase and 8.4% 

compared to the ear formation 

phenophase taken as a control 

variant (table 1). Between the dose 

of NP applied and the feed content 

in PB, positive correlations were 

obtained for all the three harvested 

phenophases studied, the values of 

the regression coefficient being 

insignificant, significant and 

distinctly significant (figure 1).  
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Table 1 

The influence of the interaction between harvesting phenophase and fertilization on the 

forage quality 

Variant  

Quality parameters 

PB 

(g·100 g-1 

DM) 

NDF 

    (g·100 g-1 

DM) 

ADF 

 (g·100 g-1 

DM) 

RFQ 

a1 - 

harvesting 

at plants 

height of 

15-18 cm 

b1-unfertilized 10.9* 64.47ooo 39,29ooo 88,64** 

b2- N50P50 11.97*** 63.19ooo 39,04ooo 90,86*** 

b3- N75P75 12.11*** 62.84ooo 38,07ooo 93,05*** 

b4- N100P100 12.70*** 62.44ooo 37,27ooo 95,04*** 

b5-10 Mg·ha-1 sheep 

manure applied annually 
10.79* 65.00ooo 40,90ooo 85,22* 

b6-20 Mg·ha-1 sheep 

manure applied annually 
10.93* 64.13ooo 40,07ooo 87,80** 

b7-30 Mg·ha-1 sheep 

manure applied at 2 years 
11.08** 64.15ooo 39,23ooo 89,19** 

a2 – 

harvesting 

at the ear 

formation 

(C) 

b1-unfertilized (C) 9.63C 69.81C 42,79C 76,42C 

b2- N50P50 10.03 69.05 42,08o 78,38 

b3- N75P75 10.42 68.41oo 41,33ooo 80,30 

b4- N100P100 11.07** 67.76ooo 40,11ooo 83,03 

b5-10 Mg·ha-1 sheep 

manure applied annually 
9.86 69.99 41,92oo 77,57 

b6-20 Mg·ha-1 sheep 

manure applied annually 
10.96* 68.22oo 40,93ooo 81,16 

b7-30 Mg·ha-1 sheep 

manure applied at 2 years 
11.77*** 67.89ooo 40,18ooo 82,76 

a3 - 

harvesting 

to full 

flowering 

b1-unfertilized 8.25o 71.47** 44,80*** 71,58 

b2- N50P50 9.43 70.83* 43,09 74,86 

b3- N75P75 9.61 69.05 41,90oo 78,65 

b4- N100P100 10.26 68.81 40,77ooo 80,72 

b5-10 Mg·ha-1 sheep 

manure applied annually 
7.89oo 71.75*** 43,71** 72,96 

b6-20 Mg·ha-1 sheep 

manure applied annually 
8.40o 71.14* 42,86 74,89 

b7-30 Mg·ha-1 sheep 

manure applied at 2 years 
9.41 70.94* 42,71 75,32 

  

  LSD 0.01 1.88 1.81 0.95 14.20 

LSD 0.1 1.42 1.37 0.72 10.76 

LSD 0.5 1.06 1.02 0.54 8.03 

 

 

Significant and significant 

values of the regression coefficient 

were also obtained in the case of the 

correlation between the applied 

manure doses and the forage content 

in CP at all the three harvesting 

phenophases studied, with an 

increase in the CP content with the 

increase of applied manure doses 

(figure 2). 
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Figure 1. Regression curve between NP dose (kg·ha-1) and CP content 

 

Figure 2. Regression curve between the amount of sheep manure applied (Mg·ha-1)  

and the CP content 

 

Harvesting in different 

phenophases, as well as the 

administration of organic and 

mineral fertilizers had produced 

important changes regarding the 

forage content in ADF and NDF 

obtained from the Dichanthium 

ischaemum grassland (table 1).  

Analyzing the influence of 

the studied factors on the content of 

the forage in the NDF (table 1), we 

observe that the harvesting at plants 

height of 15-18 cm caused a 

decrease of the NDF values in most 

experimental variants,  the negative 

differences between the unfertilized 

variant and the fertilized variants 

being very significant. It is 

noteworthy in this phenophase a 

decrease of the forage content in 

NDF with increasing doses of NP, 

but also a slight increase in the 

organic fertilized variants with 

sheep manure in different doses, this 



Nazare A. I. et al. 

Romanian Journal of Grassland and Forage Crops (2019) 20                                                   43 

 

being due to the poor assimilation 

by the plants of the fertilizers under 

conditions unfavorable climates, 

this aspect being observed also in 

the ADF content of the forage (table 

1). 

The results obtained in the 

other two phenophases studied 

(harvesting at the ear formation and 

harvesting to full flowering), also 

highlight the decrease of the content 

of plants in NDF in the fertilized 

variants compared to the 

unfertilized variant, but also an 

increase of the NDF values due to 

the stage development in which the 

plant advances in vegetation (table 

1). From the results obtained on the 

ADF content of the forage, 

following the application of the 

organic and mineral fertilization, a 

decrease of the values of this 

parameter is observed in most of the 

fertilized variants studied compared 

to the control variant, the 

differences being statistically 

ensured (table 1). However, there is 

a tendency to increase the content 

values in ADF, as the plants grow in 

the vegetation and accumulate cell 

walls (lignin and cellulose). 

The results regarding the 

relative qualitative value of the 

forage (RFQ) (table 1), show us that 

the RFQ values of the forage 

obtained from the permanent 

grassland were influenced by the 

applied fertilization, but especially 

by the harvesting phenophase, with 

distinct and very significant 

differences significant in relation to 

the control variant. 

The highest RFQ value of 

95.04 was obtained in the variant 

harvested at the plants height of 15-

18 cm fertilized with N100P100 

kg·ha-
1 

annually, with an increase 

compared to the unfertilized variant 

taken as a control of 24.4%. 

To be observed (table 1) 

higher values of RFQ in the first 

phenophase to be harvested at plants 

height of 15-18 cm in all 

experimental variants, with 

significant, distinct and very 

significant differences from the 

control.  

The relative qualitative 

forage value (RFQ) showed a 

general tendency of increase with 

the increase of the applied NP 

doses, correlating significantly with 

these values (figure 3). 

Also, the relative qualitative 

value of forage (RFQ) showed the 

same general tendency of growth 

and with the increase of the doses of 

applied sheep manure, correlating 

insignificantly and significantly 

with these values (figure 4). 

According to the results of 

the RFQ correlated with the forage 

content in ADF and NDF (table 1), 

it can be seen that the forage has a 

medium quality in the first 

phenophase in which the harvesting 

was made at the plants height of 15-

18 cm based on fertilization system 

applied, the relative qualitative 

value of the forage diminishing with 

the advancement of plant species in 

vegetation. 
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Figure 3. Regression curve between NP dose (kg·ha

-1
) and RFQ 

 

Figure 4. Regression curve between the amount of sheep manure applied 

(Mg·ha
-1

) and RFQ 
  

CONCLUSIONS 
    

Researches carried out in our 

country as well as abroad have 

shown that the quality of the forage 

is conditioned by several factors, 

among which: harvesting 

phenophase, fertilization system and 

climate conditions. 

 The results obtained 

regarding the influence of the 

harvesting phenophase on the 

quality of the forage obtained from 

a Dichanthium ischaemum meadow, 

have clearly demonstrated the 

positive influence that the 

harvesting phenophase has on the 

quality of the forage, especially in 

the phenophase in which the 

harvesting was carried out at plant 

height of 15-18 cm, where the 

qualitative parameters have 



Nazare A. I. et al. 

Romanian Journal of Grassland and Forage Crops (2019) 20                                                   45 

 

registered high values, the quality 

diminishing with the advancement 

of the species in vegetation. 

 Also, the results of the study 

highlight the positive influence of 

the organic and mineral fertilizers 

that led to an improvement of the 

chemical composition by increasing 

the content in crude protein, as well 

as the decrease in the content in cell 

walls (ADF and NDF). 

The harvesting phenophase 

as well as the applied fertilization 

system positively influenced the 

relative qualitative value of the 

forage (RFQ) with significant, 

distinct and very significant 

increases, compared to the control 

variants, the value of the relative 

quality of the forage being medium 

(quality class 3) in phenophase in 

which the harvested was performed 

at the plants height of 15-18 cm. 

 As plants advance in 

vegetation, the feed becomes more 

fibrous, reducing the relative 

qualitative value of the forage.
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Abstract 

Corn silage is a source of forage with high production potential and is one of 

the most important forage plant in many areas of the country. Therefore, it is important 

to understand how silage performance is affected by agronomic practices, including 

hybrid selection, plant density, soil fertility and crop management. Researches has 

shown that the most suitable forage can be obtained through changes in the distribution 

of plants between rows and between plants in a row. When plants have a more even 

distribution, competition between them for water, light and nutrients is reduced. 

Narrow rows allow plants to occupy available space faster, reducing the critical period 

when weed species and maize plants compete for nutrients and light. Although a large 

number of studies can be found regarding the effect of plant density on silage maize 

production, few studies have evaluated changes in the chemical composition of silage in 

relation to the distribution of plants between rows and between plants in a row. The 

research was conducted in 2017 in the pedoclimatic conditions corresponding to the 

Depression Jijia - Bahlui. Three experimental factors were studied, as followed: the 

influence of plants density, the distance between the rows and the hybrid on corn silage 

quality (CP, ADF, NDF and RFV) in order to obtain the highest quality silage. The 

obtained results showed that the technological factors determined changes in the 

quality of the biomass, the chemical composition of the corn silage obtained being 

influenced by the hybrid, as well as the density plants and the distance between the 

rows. 

 

Keywords: maize hybrids, plants density, row spacing, CP, ADF, NDF, RFV.  

INTRODUCTION 

 

Different crop management 

practices, such as plants density, 

fertilization system, harvesting 

phenophase or harvesting height, 

may affect silage quality (Jeschke 

M. and Curran B., 2010; Ferreira G. 

et al., 2014). In order to optimize 

the yield and quality of corn for 

silage, the plants density should be 

around 100,000 plants per hectare 

(Machinandiarena L. et al., 2016).  

Increased sowing density 

results in reduced forage quality by 

decreasing digestibility and protein 

content and increasing cell wall 

content (ADF and NDF) (Baghdadi 
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A. et al., 2016). 

The quality of corn silage 

also depends on its availability in 

rumen, which can be assessed by 

the energy content or the content of 

digestible nutrients (Guyader et al., 

2018). 

The susceptibility to corn 

silage depends on several factors, 

among which: the choice of 

cultivated hybrid, climatic 

conditions, harvesting densities, 

relations between cultural, 

quantitative and generative factors 

(Ceclan, 2010; Vîntu et al., 2010). 

Baron et al., 2006, shows 

that increasing the density of plants 

had the effect of decreasing the 

forage content in protein and NDF, 

but not the forage content in ADF; 

also, the study showed that 

changing the distance between the 

rows did not produce significant 

differences in quality. Iptas S. and 

Acar, 2006, shows an increase in 

forage content in cell walls (ADF 

and NDF) as the distance between 

rows has increased. 

Studies regarding the 

changes that occur in the chemical 

composition of the forage 

depending on the distance between 

rows and the density of the plants 

were also carried out by Cox et al., 

1998; Skonieski et al., 2014). 

 Therefore, the aim of this 

paper was to test the effect of plants 

density and the distance between 

rows on the quality of corn for 

silage. 

 
MATERIAL AND METHOD 

 

The studies were conducted 

in 2018 in Moldavian Forest Steppe. 

From the administrative point of 

view, the area under study is located 

in the Iasi county, on the 

coordinates (47°02' north latitude 

and 27°22' east longitude).  

From the climatic point of 

view, the territory belongs to the 

temperate-continental climate zone 

under the influence of Atlantic and 

Euro-Asian anti-cyclones. The year 

of experience was characterized by 

normal weather conditions, no 

extreme weather phenomenes were 

recorded during the whole 

vegetation period of the experience. 

The soil corresponds to the forest 

steppe zone types and is a cambic 

chernozem, formed on clay 

deposits. The research has followed 

the influence of plants density, 

distance between rows and three 

maize hybrids on some quality 

indicators in the maize for silage 

(CP, ADF, NDF, RFV). 

In order to attain the 

proposed objectives, a polyfactorial 

experience was set up. The 

experiment was established, with a 

design type 2×3×3, arranged in 

subdivided plots in three 

replications, which have a 22,4 m
2
. 

The factors were as follows: A - 

distance between rows, with two 

graduations (a1 - 70 cm between 

rows and a2 -50 cm between rows), 

B - cultivated maize hybrid, with 

three graduations (b1 - H1, b2 - H2 

and b3 - H3) and C - plants density, 

with three graduations (c1 - 70,000 

plants·ha
-1

, c2 - 83,000 plants·ha
-1
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and c3 - 100,000 plants·ha
-1

). 

The precursor culture was 

rape, the experience being in the 

second year of research in the same 

location. In the autumn, a basic 

fertilization of 200 kg·ha
-1

 (N18P46) 

was carried out and in the pre-

sowing seedbed was fertilized 

throughout the experiment with 200 

kg·ha
-1

 of urea (N46). 

The hybrids used were H1 - 

FAO 450, H1 - FAO 480 and H1 - 

FAO 550. 

Nitrogen content was 

determined by Kjeldahl method, and 

NDF and ADF content were 

determined by Van Soest method 

(Van Soest, 1963). 

RFV was calculated using 

the formula (Sheaffer  et al., 1995): 
 

29.1

120
)779.0(9.88

NDF
ADF

RFV



  

Equation 1. Relative Feed Value 

Depending on the raw 

protein content, the relative forafe 

value, as well as the NDF and ADF 

values, corn silage can be classified 

into 6 quality classes, according to 

table 1 (Redfearn and Zhang, 2011). 
 

Table 1 

Forage quality standards 

 

The results were statisticaly 

analyzed by the analyses of variance 

and limit differences. 

 
RESULTS AND DISCUSSION 

 

Analyzing the influence of 

the studied factors (the distance 

between rows, the density of plants 

and the cultivated hybrid) on the 

crude protein content (table 2), it is 

found that the values of the content 

of maize for silage in PB, are 

different depending on the hybrid, 

and on the same hybrid, depending 

on the density of plants and the 

distance between the rows. Thus, at 

the distance between 70 cm rows, at 

all three density plants studied, the 

hybrids recorded different values of 

the crude protein content in relation 

to the control variant (table 2), the 

highest crude protein content, of 

9.96 g·100 g
1 

DM being recorded at 

the interaction between a1 - 70 cm x 

b3 - H3 x c3 - 100,000 plants·ha
-1

, 

with a very significant difference 

compared to the control variant. 

As can be seen (table 2), at 

the distance between rows of 70 cm, 

the values of the crude protein 

content registered a slight increase 

with the increase of the density in 

all the three hybrids, with positive 

and negative differences compared 

to the control variant (table 2). 

The distance between rows 

of 50 cm, resulted in a slight 

increase of the raw protein content 

in most variants compared to the 

Quality 

standard 

CP NDF ADF 
RFV 

(% from DM) 

0-Prime >19 <40 <31 >151 

1 17-19 40-46 31-35 125-151 

2 14-16 47-53 36-40 103-124 

3 11-13 54-60 41-45 87-102 

4 8-10 61-65 46-55 75-86 

5 <8 >65 >55 <75 
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distance between rows of 70 cm, the 

values obtained being different 

depending on the density of plants, 

with insignificant, significant and 

very significant differences 

compared to the control variant 

(table 2). 

Thus, at the distance 

between 50 cm rows, the studied 

hybrids recorded higher values of 

the crude protein content, the 

highest crude protein content, of 

10.25 g·100 g
-1

 DM being recorded 

at the interaction between a2 - 50 cm 

x b1 - H1 x c3 - 100,000 plants·ha
-1

, 

with a very significant difference 

compared to the control.  

Also, high values of the 

crude protein content, of 10.19 

g·100 g
-1

 DM and 10.16 g·100 g
-1

 

DM respectively were recorded in 

the same H1 hybrid at the density of 

plants of 83,000 plants·ha
-1

, as well 

as at the interaction between a2 - 50 

cm x b3 - H3 x c3 - 100,000 

plants·ha
-1

, the differences being 

very significant compared to the 

control. 

According to the obtained 

data, it can be seen that the density 

of  plants and the distance between 

the rows significantly influenced the 

raw protein content, by increases of 

this qualitative parameter (table 2).  

The distance between the 

rows and the density of the plants 

produced important changes 

regarding the content of corn for 

silage in ADF and NDF (table 3; 

table 4). 
 

Table 2 

Influence of experimental factors on raw protein content  (g·100 g-1 DM) 

Experimental plot 

CP 

 (g·100 g 1  

DM) 

Diferences 
Statistical 

significance 
g / 100 g  

DM 
% 

a 1
 - 

70
 c

m
  b

et
w

ee
n 

ro
w

s 
(c

) 

b1 - H1 

(c) 

c1 - 70000 plants·ha-1 (c) 9.37 Control 100 Control 

c2 - 83000 plants·ha-1 9.46 0,08 100,9 ns 

c3 - 100000 plants·ha-1 9.71 0,33 103,6 * 

b2 -H2 

c1 - 70000 plants·ha-1 8.37 -1,00 89,3 ooo 

c2 - 83000 plants·ha-1 8.91 -0,46 95,1 oo 

c3 - 100000 plants·ha-1 9.10 -0,27 97,1 ns 

b3 - H3 

c1 - 70000 plants·ha-1 9.08 -0,29 96,9 ns 

c2 - 83000 plants·ha-1 9.76 0,39 104,1 * 

c3 - 100000 plants·ha-1 9.96 0,59 106,3 *** 

a 2
 - 

50
 c

m
  b

et
w

ee
n 

ro
w

s 

b1 - H1 

c1 - 70000 plants·ha-1 9.89 0,52 105,5 ** 

c2 - 83000 plants·ha-1 10.19 0,82 108,7 *** 

c3 - 100000 plants·ha-1 10.25 0,88 109,4 *** 

b2 -H2 

c1 - 70000 plants·ha-1 9.09 -0,28 97,0 ns 

c2 - 83000 plants·ha-1 9.28 -0,09 99,0 ns 

c3 - 100000 plants·ha-1 9.95 0,58 106,1 *** 

b3 - H3 

c1 - 70000 plants·ha-1 9.22 -0,15 98,4 ns 

c2 - 83000 plants·ha-1 9.77 0,40 104,2 * 

c3 - 100000 plants·ha-1 10.16 0,79 108,4 *** 

 

LSD 5% 0,30 

 LSD 1% 0,41 

LSD 0,1% 0,54 



Scarlat M. et al. 

Romanian Journal of Grassland and Forage Crops (2019) 20                                                  51 

 

Analyzing the influence of 

the studied factors on the content of 

maize for silage in ADF (table 3), it 

can be observed that at the distance 

between 70 cm rows, at all three 

hybrids studied, the increase of 

density of plants caused a decrease 

of ADF values in most experimental 

variants, the differences being 

insignificant and negative distinctly 

significant compared to the control 

variant (table 3). 

The values of the biomass 

content in the ADF in the three 

hybrids were between 24.93 g·100 

g
-1

 DM and 27.93 g·100 g
-1

 DM, the 

differences of values being due to 

the increase of the density plants, as 

well as the change of the nutrition 

space (the distance between the 

rows) (table 3). 

It is worth noting at the 

distance between rows 50 cm a 

decrease of the ADF values in the 

H3 hybrid at all three density plants 

studied, compared to the variant 

sown at the distance between rows 

of 70 cm, with negative significant 

and distinctly significant differences 

(table 3). 
 

Table 3 

Influence of experimental factors on content in ADF (g·100 g-1 DM)

Experimental plot 

ADF 

   (g·100 g-1 

DM) 

Diferences 
Statistical 

significance        g / 100 g  

DM 
% 

a 1
 - 

70
 c

m
  b

et
w

ee
n 

ro
w

s 
(c

) 

b1 - H1 

(c) 

c1 - 70000 plants·ha-1 (c) 27.18 Control 100 Control 

c2 - 83000 plants·ha-1 27.13 -0,05 99,8 ns 

c3 - 100000 plants·ha-1 25.31 -1,87 93,1 oo 

b2 -H2 

c1 - 70000 plants·ha-1 27.90 0,72 102,6 ns 

c2 - 83000 plants·ha-1 26.19 -0,99 96,4 ns 

c3 - 100000 plants·ha-1 25.08 -2,10 92,3 oo 

b3 - H3 

c1 - 70000 plants·ha-1 27.70 0,52 101,9 ns 

c2 - 83000 plants·ha-1 27.46 0,28 101,0 ns 

c3 - 100000 plants·ha-1 26.02 -1,16 95,7 ns 

a 2
 - 

50
 c

m
  b

et
w

ee
n 

ro
w

s 

b1 - H1 

c1 - 70000 plants·ha-1 27.93 0,75 102,8 ns 

c2 - 83000 plants·ha-1 27.86 0,68 102,5 ns 

c3 - 100000 plants·ha-1 26.47 -0,71 97,4 ns 

b2 -H2 

c1 - 70000 plants·ha-1 27.38 0,20 100,7 ns 

c2 - 83000 plants·ha-1 26.01 -1,17 95,7 ns 

c3 - 100000 plants·ha-1 25.73 -1,45 94,7 o 

b3 - H3 

c1 - 70000 plants·ha-1 25.67 -1,51 94,4 o 

c2 - 83000 plants·ha-1 25.01 -2,17 92,0 oo 

c3 - 100000 plants·ha-1 24.93 -2,25 91,7 oo 

 
LSD 5% 1,36 

 LSD 1% 1,82 

LSD 0,1% 2,41 

 

The results obtained 

regarding the biomass content for 

silage in the NDF, show a decrease 

of the values of this parameter with 

the increase of plant density in all 

the three studied hybrids, with 

positive and negative differences 

compared to the control variant 
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(table 4). The highest NDF values 

of 40.23 g·100 g
-1

 DM and 40.11 

g·100 g
-1

 DM, respectively, were 

recorded in the H2 hybrid at density 

of plants of 70,000 plants·ha
-1 

at 

both distances between rows studied 

(70 cm and 50 cm), with distinctly 

significant positive differences 

compared to the control variant 

(table 4). 
 

Table 4 

The influence of the experimental factors on the content in the NDF (g·100 g-1 DM) 

Experimental plot 
NDF 

   (g·100 g-1 DM) 

Diferences Statistical 

significance g / 100 g  DM % 

a 1
 - 

70
 c

m
  b

et
w

ee
n 

ro
w

s 
(c

) 

b1 - H1 

(c) 

c1 - 70000 plants·ha-1 (c) 37.99 Control 100 Control 

c2 - 83000 plants·ha-1 36.57 -1,42 96,3 ns 

c3 - 100000 plants·ha-1 36.08 -1,91 95,0 o 

b2 -H2 

c1 - 70000 plants·ha-1 37.75 -0,24 99,4 ns 

c2 - 83000 plants·ha-1 36.03 -1,96 94,8 oo 

c3 - 100000 plants·ha-1 35.32 -2,67 93,0 ooo 

b3 - H3 

c1 - 70000 plants·ha-1 40.23 2,24 105,9 ** 

c2 - 83000 plants·ha-1 39.75 1,76 104,6 * 

c3 - 100000 plants·ha-1 36.78 -1,21 96,8 ns 

a 2
 - 

50
 c

m
  b

et
w

ee
n 

ro
w

s 

b1 - H1 

c1 - 70000 plants·ha-1 38.61 0,62 101,6 ns 

c2 - 83000 plants·ha-1 37.97 -0,02 99,9 ns 

c3 - 100000 plants·ha-1 37.27 -0,72 98,1 ns 

b2 -H2 

c1 - 70000 plants·ha-1 40.11 2,12 105,6 ** 

c2 - 83000 plants·ha-1 39.21 1,22 103,2 ns 

c3 - 100000 plants·ha-1 38.89 0,90 102,4 ns 

b3 - H3 

c1 - 70000 plants·ha-1 40.01 2,02 105,3 ** 

c2 - 83000 plants·ha-1 38.39 0,40 101,1 ns 

c3 - 100000 plants·ha-1 37.07 -0,92 97,6 ns 

 
LSD 5% 1,46 

 LSD 1% 1,96 

LSD 0,1% 2,58 

 

The results regarding the 

relative forage value of corn silage 

(RFV) (table 5), show us that the 

RFV values of the corn for silage 

obtained were influenced by the 

studied hybrids, but especially by 

the density of the plants, with 

positive and negative differences in 

relation to control variant. 

The relative feed value 

(RFV) of corn silage obtained 

showed an increasing tendency with 

increasing density plants, the 

highest value of RFV, of 182.7 was 

obtained at the interaction between 

a2 - 70 cm x b2 - H2 x c3 – 100,000 

plants·ha
-1

, the difference from the 

control being a very significant one. 

Also a high value of RFV, of 178.4 

was recorded at the interaction 

between a2 - 70 cm x b1 - H1 x c3 – 

100,000 plants·ha
-1

, the difference 

being also very significant 

compared to the control (table 5). 

According to the results of 

the RFV correlated with the forage 

content in ADF and NDF, it can be 

seen that the biomass destined for 

silage is of excellent quality (0-

prime) according to the quality 
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classes in all the three studied 

hybrids, the differences in values 

being due to the increase of plants 

density, as well as the modification 

of the nutrition space (the distance 

between the rows) (table 5). 
 

Table 4 

The influence of the experimental factors on the content in the RFV 

Experimental plot RFV 
Diferences Statistical 

significance RFV % 

a 1
 - 

70
 c

m
  b

et
w

ee
n 

ro
w

s 
(c

) 

b1 - H1 

(c) 

c1 - 70000 plants·ha-1 (c) 165.8 Control 100 Control 

c2 - 83000 plants·ha-1 172.4 6,54 103,9 * 

c3 - 100000 plants·ha-1 178.4 12,53 107,6 *** 

b2 -H2 

c1 - 70000 plants·ha-1 165.5 -0,33 99,8 ns 

c2 - 83000 plants·ha-1 176.9 11,01 106,6 *** 

c3 - 100000 plants·ha-1 182.7 16,84 110,2 *** 

b3 - H3 

c1 - 70000 plants·ha-1 155.7 -10,18 93,9 oo 

c2 - 83000 plants·ha-1 158.0 -7,86 95,3 oo 

c3 - 100000 plants·ha-1 173.6 7,73 104,7 ** 

a 2
 - 

50
 c

m
  b

et
w

ee
n 

ro
w

s 

b1 - H1 

c1 - 70000 plants·ha-1 161.8 -4,07 97,5 ns 

c2 - 83000 plants·ha-1 164.6 -1,21 99,3 ns 

c3 - 100000 plants·ha-1 170.4 4,58 102,8 ns 

b2 -H2 

c1 - 70000 plants·ha-1 156.7 -9,13 94,5 oo 

c2 - 83000 plants·ha-1 162.8 -3,00 98,2 ns 

c3 - 100000 plants·ha-1 164.7 -1,14 99,3 ns 

b3 - H3 

c1 - 70000 plants·ha-1 160.2 -5,64 96,6 o 

c2 - 83000 plants·ha-1 168.2 2,37 101,4 ns 

c3 - 100000 plants·ha-1 174.4 8,51 105,1 ** 

 
LSD 5% 5,26 

 LSD 1% 7,04 

LSD 0,1% 9,30 

 

CONCLUSIONS 
    

The results show that 

agronomic practices (choosing the 

hybrid, plants density and the 

distance between rows) are essential 

factors that determine changes in 

the quality of corn for silage, the 

chemical composition of the 

obtained biomass being influenced 

by the hybrid, as well as the density 

of plants and the distance between 

the rows. 

Also, the results of the study 

highlights the fact that as the density 

of plants increases, the percentage 

of protein from biomass increases, 

instead decreasing the proportion of 

cellulose, hemicellulose and lignin 

(ADF and NDF), which makes the 

biomass digestibility increase. 

The three studied factors had 

also positively influenced the 

relative forage value of maize silage 

(RFV), the quality of the biomass 

destined for silage being an 

excellent one (first class 0) in all the 

three studied hybrids, the 

differences of values having 

statistical assurance due to the 

increase of the density of plants. 



Scarlat M. et al. 

Romanian Journal of Grassland and Forage Crops (2019) 20                                                  54 

 

REFERENCES 

1. Baron V., Najda H.G., Stevenson F.C., 2006 – Influence of population 

density, row spacing and hibryd on forage corn yield and nutritive 

value in a cool-season environment. Canadian Journal of Plant 

Sience 86(4), pp. 1131-1138.  

2. Cox W.J., Cherney D.J.R., Hanchar J.J., 1998 - Row spacing, hybrid 

and plant density effects on corn silage yield and quality. Journal 

of Production Agriculture 11. pp. 128-134. 

3. Ceclan O.A., 2010 - Studiul comportării în câmp şi a pretabilităţii la 

însilozare a unor hibrizi de porumb în condiţiile SCDA - Turda. 

Teză de doctorat, USAMV Cluj-Napoca.  

4. Ferreira G., Alfonso M., Depino S., Alessandri E., 2014 – Effect of 

planting density on nutritional quality of green-chopped corn for 

silage. Journal of Dairy Science, vol. 97(7), pp. 5918-5921.  

5. Guyader J., Baron V.S., Beauchemin A., 2018 – Corn forage yield and 

quality for silage in short growing season areas of the Canadian 

Prairies. Agronomy, 8 (164). 

6. Iptas S. and Acar A.A., 2006 - Effects of hybrid and row spacing on 

maize forage yield and quality. Plant Soil and Environment 52(11), 

pp. 515-522. 

7. Jeschke M. and Curran B., 2010 - Plant population effects on corn 

silage yield and quality. Crop Insights, vol. 18 (8). 

8. Machinandiarena L., Camarasa J., Barletta P., O Scheneiter J., 2016 – 

Effect of plant density on yield and forage quality of corn for 

sillage. Instituto Nacional de Tecnologia Agropecuaria, Argentina.  

9. Redfearn D. and Zhang H., 2011 - Forage Quality Interpretations, 

Oklahoma Cooperative Extension Service, PSS-2117, available on-

line at: http://www.okrangelandswest.okstate.edu/files/grazing%20 

management%20pdfs/F-2117web.pdf 

10. Sheaffer C.C., Peterson M.A., McCaslin M., Volenec J.J., Cherney 

J.H., Johnson K.D., Woodward W.T. and Viands D.R., 1995 - Acid 

Detergent Fiber, Neutral Detergent Fiber Concentration,and 

Relative Feed Value, Standard Tests to Characterize Alfalfa 

Cultivars, available on-line at: http://www.naaic.org/stdtests/ 

acidfiber.pdf 

11. Skonieski F.R., Nӧrnberg J.L., Kessler J.D., Bitencourt de David D., 

Bohrer de Azevedo E., Brüning G., McManus Pimentel C.M., 

2014 - Corn plant arrangement and its effect on silage quality. R. 

Bras. Zootec. vol.43(3), pp. 114-119. 

12. Vîntu V., Samuil C., Stavarache M., Muntianu I., Popovici C.I., 2010 

- Research on the influence of some technological factors on 

production components of biomass in maize (Zea maїs L.) for 

bioenergy under the forest-steppe conditions of Moldova. Lucrări 

Ştiinţifice Seria Agronomie, Vol. 53 (2), pag. 257-261. 



Lazu Ș. et al 
 

Romanian Journal of Grassland and Forage Crops (2019) 20                                                   55 

PHYTOCOENOTIC DIVERSITY OF GRASSLANDS  

WITH Chrysopogon gryllus (L.) Trin. IN EURASIA 
 

Ștefan LAZU*, Ghenadie Petru TITICĂ*, Ludmila TALMACI*
,
**, Ana GUȚU* 

 

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

MD 2002, Republic of Moldova, Chisinau, 18 Pădurii str. 

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

 

Abstract  

Chrysopogon gryllus (L.) Trin. is a species of savannoid grasses. In the 

Republic of Moldova, it is dominant in the xero-mesophytic grasslands of the southern 

steppe area (Bugeac), occurs on slopes with steppe vegetation, glades and forest edges 

and in the central area – on the side of forest roads, glades, as well as in xerophilous 

grasslands. The position of this species in the phytocoenotic classification becomes 

clearer if we examine its presence depending on the biogeographic regions. The 

analysis of the synthetic lists drawn up by different authors from the Republic of 

Moldova, Romania and Ukraine, countries whose territories with savannoid grasslands 

are part of the continental and steppe biogeographic regions, has helped us identify the 

species that is faithful to these communities - Thymus pannonicus All., which occurs in 

stable phytocoenoses of the ass. Thymo (pannonici) - Chrysopogonetum grylli Doniţă 

et. all. 1992. In the Mediterranean, Pannonian and alpine biogeographic regions, we 

have shown the dependence of these grasslands on the altitude of the site. At high 

altitudes (the alpine zone), in areas with slightly acid soils, there are communities of 

the ass. Agrostio (capilaris) - Chrysopogonetum gryllis Kojić 1959 and ass. Bromo 

(erectus) - Chrysopogonetum gryllis Horvat 1934. The greatest phytocoenotic diversity 

of grasslands with Chrysopogon gryllus (L.) Trin. is in the Mediterranean 

biogeographic region. Here, at the lowest altitudes, Chrysopogon gryllus (L.) Trin. 

occurs in discrete communities with Carex humilis, Schoenus nigricans, Teucrium 

capitatum, Bromus fibrosus, B. erectus,  Globularia elongata, Nerium oleander, and in 

areas with a little higher altitudes - Asphodelus ramosus. In the biogeographic regions 

of the Black Sea and the Anatolian plateau, it does not grow in grasslands as dominant 

species, but persists as a component of the grassy vegetation in sparse forests of 

Quercus coccifera, Arbutus andrachne, Fantanezis phillirea, Olea sylvestris, Arbutis 

unedonis, Pinus brutia, Juniperus excelsa etc. In the steppes of Anatolia (550-650 m 

altitude), Chrysopogon gryllus is a component of the grasslands with Stipa arabica. 

The syntaxonomy of the grasslands with Chrysopogon gryllus (L.) Trin. requires in-

depth analysis based on the ecology and the habitat (heliophilous and thermophilous) 

of these phytocenoses, as well as the environment with Bothriochloa ischaemum (L.) 

Keng., both of which are part of the savannoid Andropogoneta. The necessity arises to 

open phytocenotic classes of the dry grasslands Chrysopogono-Bothriochloetea n. n. 

with the meridional-latitudinal distribution to the west ord. Chrysopogonetalia n. n., 

and to the east ord. Bothriochloetalia n. n.. 

 

Keywords: syntaxonomy, dry grassland, biogeographic zone. 
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INTRODUCTION 
 

Chrysopogon gryllus (L.) 

Trin. (common name - Goldbeard 

Grass) is a species of savannoid 

grasses, which occurs in dry (xeric) 

grasslands and has a quite large 

range (from the south of France to 

the west of the Himalayas (India), 

Thailand and Australia). It is 

remarkable that in the western areas 

of its range, the grasslands are 

represented by a single species of 

the genus Chrysopogon - Ch. 

gryllus, and in Asia (western 

Himalayas) apart from 

Chrysopogon gryllus, Chrysopogon 

montanus, Ch. aciculatus, Ch. 

fulvus, Ch. serrulatus also occur. In 

Australia, the genus Chrysopogon is 

represented by 10 species, 

including: Chrysopogon gryllus (L.) 

Trin. (Blake, 1944; Ganatsas et al., 

2004; Joshi, et al., 1964; 

Neamsuvan et al., 2009; Qureshi et 

al., 1964; Sundriyal, 1995; Singh 

Vikaspal et al., 2015), in Northwest 

Africa, Dobignard et al., 2010, 

mentioned the presence of C. 

gryllus, C. aucheri (Boies.) Stapf., 

C. plumulosus Hochst. 

Chrysopogon gryllus is a 

geophyte, grows about 50-180 cm 

tall, is dominant mainly in sunny, 

xerophilous, xero-mesophilous, 

subthermal grasslands, on 

chernozem soil and ”brown earth” 

on various substrate (sand, loess, 

limestone, river gravel, marl, scree 

etc.), it forms stable, discrete 

communities with a specific habitat. 

It is mostly dependent on 

temperature, which ranges in the 

limit of the isotherm 7.5-10.5 °C 

(Sburlino et al., 2013) and 

encompasses various biogeographic 

regions - continental, steppe, 

Pannonian, Black Sea, Anatolian, 

alpine, it is mostly found in the 

Mediterranean region at various 

altitudes. 

Chrysopogon gryllus is a 

paleobotanical species with 

Mediterranean-Southwest Asian 

range, which, on the territory of the 

Republic of Moldova, appeared 

after the withdrawal of Sarmatian 

waters in the Middle Miocene sub-

epoch (20-5 million years ago), 

growing in forest steppes with sub-

Mediterranean floristic elements 

(Lavrenko, 1940; Gheideman, 

1989). 

In the Republic of Moldova, 

the savannoid grasslands with 

Chrysopogon gryllus occur in the 

Bugeac steppe, as well as in the 

glades of subarid forests of Quercus 

pubescens with Cotinus coggygria 

in the steppe biogeographic region 

as well as in glades of the 

mesophytic forests with Quercus 

robur, Q. petraea and Fagus 

silvatica (nature reserves ”Codrii” 

and ”Plaiul fagului”) - the 

continental biogeographic region. In 

the Republic of Moldova, 

Chrysopogon gryllus is a plant 

species considered rare, because 

these grasslands are intensely 

grazed, but the current climate 

conditions, as well as the impact of 

the global warming favour an 

expansion within the areas with 

favourable soil and climate 

conditions, in protected areas. 
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Figure 1. Chrysopogon gryllus (L.) 

Trin. on a slope with steppe vegetation 

(Iordanovca v., Basarabeasca d.). 

 

Having a large range and an 

obvious tendency toward expansion, 

we decided to analyse the floristic 

and phytocoenotic composition of 

the grasslands with C. gryllus on its 

large natural range. From west to 

east, we notice that the altitude, at 

which these grasslands occur, 

ranges from 80-100 m in the west to 

2000-3000 m in the east (Himalaya 

Mountains in western India). In the 

Mediterranean Basin (North Africa, 

Anatolian plateau, Balkan 

Mountains, Eastern Alps), it is a 

species with compact natural range, 

occurring in productive grasslands, 

used as pastures, often degraded, 

but with different grass species, 

which does not clarify the situation, 

neither from the point of view of 

savannoid grasslands nor in terms of 

evolution, including the impact of 

global warming (figure 1, 2 and 3). 

 

 
Figure 2. Chrysopogon gryllus (L.) 

Trin. in a grassland with steppe 

vegetation (Moscovei v., Cahul d.). 

 

MATERIAL AND METHOD 
 

In the study on the 

grasslands with Chrysopogon 

gryllus in the Republic of Moldova, 

we used the results of 

phytosociological studies carried 

out in different periods of the 20th 

century - Săvulescu, 1927; 

Zahariadi, 1932-1934 - the hills 

with steppe vegetation from the 

Southern Moldavian Plain, 

Nikolaeva, 1950-1955 - the glades 

with steppe vegetation in the forests 

with downy oak, Vitko, 1980-1981 - 

the reserve with medicinal plants 

from the villages Minjir, Poruceni, 

Selişte, Leu (Nisporeni), the edge 

and the glades of the mesophytic 

forests Kononov, 1956, as well as 
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herbarium specimens collected in 

the 21
st
 century - from forest edges 

and grasslands in the forests with 

downy oak (Hânceşti) - Vorniceni, 

Bucovăţ, Codreanca (Străşeni), 

Sadova (Călăraşi) (Şabanova, 2012, 

2014); the Nature Reserve “Ciumai” 

Postolache, 2017; slopes with 

steppe vegetation (Moscovei v., 

Cahul distr.) Miron et al. 2017; in 

the Bugeac Plain - Ghendov et al. 

2015; Titica, 2017, 2018; 

Lebedenco village, Cahul district, 

Titica, 2017; Iordanovca v., 

Basarabeasca dist. - Titica, 2018, as 

well as phytocenotic studies on 

them, analysed by Şabanova, 2012. 

It is obvious that these grasslands 

with Chrysopogon gryllus, in the 

Republic of Moldova, tend to 

expand. 

 

 
Figure 3. Phytocoenosis with Chrysopogon gryllus (L.) Trin.  

(Lebedenco v., Cahul d.) 

 

The phytocenotic assessment 

of grasslands with Chrysopogon 

gryllus in Eurasia is not 

homogeneous. In the European area, 

the phytocenotic classification is 

presented according to the principle 

of the phytosociological school of 

Braun-Blanquet, 1933, 1964, that is 

to say, the constancy or frequency 

of the species is used for definition 

in the syntaxonomic nomenclature 

of the association. In the Republic 

of Moldova, the phytocenotic 

classification of dry grasslands with 

Chrysopogon gryllus was carried 

out according to the floristic and 

ecological principles, delimiting the 

group of associations. Currently, in 

the communities with Chrysopogon 

gryllus as a dominant species, 

according to the phytocoenological 

classification (Braun-Blanquet, 

1964) accepted by most experts in 

phytocoenology, there are various 

frequent species of grasses that 

reflect the local ecological 

conditions, specific to the evaluated 

region. The dominant species 
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Chrysopogon gryllus is not 

distributed evenly everywhere, but 

sometimes its range intersects with 

the range of Bothriochloa 

ischaemum, which has expanded in 

the northern hemisphere due to 

global warming and aridization 

(Lazu, 2014; Lazu et al., 2016; 

2017; 2018).  

In the Republic of Moldova, 

the grasslands with Chrysopogon 

gryllus were studied from the point 

of view of phytocoenology by 

Şabanova, 2012; 2014, who 

identified the group of associations - 

Chrysopogon gryllus, with Festuca 

valesiaca, on the basis of 17 relevés 

from the glades of forests with 

downy oak.  

The author distinguished the 

second group of associations of 

Chrysopogon gryllus with 

Bothriochloa ischaemum, on the 

basis of the analysis of 19 relevés, 

on slopes with steppe vegetation, in 

areas with continental climate. 

These groups of associations with 

Chrysopogon gryllus cannot be 

analysed in more detail because the 

synthetic tables have not been 

presented. By analysing the papers 

on phytocoenology, published in the 

Republic of Moldova (Şabanova, 

2012, 2014), concerning the 

communities with Chrysopogon 

gryllus, as well as the papers written 

by authors of the above-mentioned 

phytosociological studies, carried 

out in the evaluated locations, we 

have found that the faithful species 

of such grasslands is Thymus 

marschalianus Wild. (T. pannonicus 

All. According to Ciocârlan 1990, 

1992), and this species occurs in 

both biogeographic regions 

(continental and steppe). To 

elucidate the specific traits of 

locations and of the faithful species 

to Chrysopogon gryllus, which 

occurs in various biogeographic 

regions, we analysed the floristic 

composition and the abundance in 

the phytocenoses of the grasslands 

presented by authors in synthetic 

lists: Ukraine - Dubyna D.V. 

(1996); Romania - Puşcaru, 

Soroceanu et al., 1963; Borza, 1963; 

Csuros and Nidermaier, 1966; 

Dihoru, 1970; Ivan et al., 1993; 

Doniţă et al., 2005; Oprea and 

Sârbu, 2005; Drăgulescu and 

Schumacher, 2006; Ștefan et al., 

2007; Chifu et al., 2014; Italy - 

Meyer, 1975; Nimis and Fonda, 

1997; Sburlino et al., 2013; Serbia - 

Jovanovici et al., 2017; Djodjovici 

et al., 2012, Djodjovici et al., 2013; 

Aćić et al., 2015; Croatia - 

Bernhardt et al, 2006; Ilijanici et al., 

1972; Jasprica et al., 2007; Albania 

- Fanelli et al., 2015; Greece - Pirini 

et al., 2014; Bulgaria - Tachev et 

al., 2010; Pedaşenco et al., 2013; 

Macedonia - Matevski et al., 2015 

(table 1 and figure 4). 

The phytocoenotic studies 

on the grasslands with Chrysopogon 

gryllus, carried out until now, in the 

Republic of Moldova, are 

insufficient. We determined the 

position of this species in the 

phytocoenotic classification by 

analysing synthetic tables based on 

the wide natural range presented by 

numerous authors, who made 

phytosociological assessments in 

various biogeographic regions. 

Analysing, in general, the synthetic 
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lists with Chrysopogon gryllus to 

which we had access, we saw the 

need to learn more about the 

chorology and the capacity of 

coexistence and socialization of the 

dominant species (Chrysopogon 

gryllus (L.) Trin.) with the local 

representative – the characteristic 

species to the habitat or the faithful 

plant species, which are constant 

according to the concept Braun-

Blanquet, 1964. The results 

obtained can be seen in the table 1 

and figure 4. 
 

 
Figure 4. Distribution of phytocoenoses with dry grasslands with  

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

  

RESULTS AND DISCUSSION  

 

Chrysopogon gryllus (L.) 

Trin., syn. Andropogon gryllus L., 

Pollinia gryllus Spr., in the 

Republic of Moldova, is a species of 

tussock grass, which occurs in 

grasslands in the southern areas of 

the country, particularly, in the 

glades of the forests of Quercus 

pubescens with Cotinus coggygria 

and in grasslands with steppe 

vegetation. This relict grass species 

has been mentioned (Nykolaeva, 

1963; Şabanova, 2012) in 

monographs and scientific articles 

as an herbaceous species that grows 

up to 1.5 m tall, xeromesophyte and 

with high fidelity to the habitat of 

savannoid grasslands that are 

located on the northern border of the 

natural range and which passes 
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through the central area of the 

Republic of Moldova, bordering 

with the Central “Codri” area. 

Şabanova, 2012, 2014, 

described the associative character 

of this species, in the forests of 

downy oak, with the group of ass. 

Chrysopogon gryllus - Festuca 

valesiaca from the steppe 

biogeographic region and the group 

of the ass. Chrysopogon gryllus - 

Bothriochloa ischaemum (the 

continental biogeographic region). 

The author, on the basis of 17 

relevés (in the table 1 and figure 4 N 

1), has detected the presence of the 

group of associations Chrysopogon 

gryllus - Festuca valesiaca with 123 

species, 103 of which are diverse. 

The following species are the most 

characteristic for these associations 

and are present in all the 

descriptions: Thymus marchalianus, 

Galium campanulatum, Festuca 

valesiaca, Koeleria cristata, Phleum 

phleoides, Elytrigia repens, 

Elytrigia intermedia, Achillea 

pannonica, Securigera varia, 

Dianthus membranaceus, Medicago 

romanica, Teucrium chamaedrys, 

Adonis vernalis, Crocus reticulatus, 

Arabidopsis thaliana, Myosotis 

micrantha, Veronica verna. The 

following species are more 

ordinary: Bothriochloa ischaemum, 

Melica ciliata, Euphorbia stepposa, 

Galium verum, Helichrysum 

arenarium, Hypericum perforatum, 

Inula hirta, Linum austriacum, 

Jurnea mollisima, Otites moldavica, 

Stachys officinalis, Lathyrus 

pannonicus, Lathyrus pallescens. 

Among Poaceae, the species with 

rhizomes are more abundant: 

Brachypodium pinnatum, 

Calamagrostis epigejos, Dactylis 

glomerata, Elytrigia repens, 

Elytrigia intermedia, Melica ciliata, 

Poa angustifolia, Bromus inermis. 

A lower abundance is characteristic 

of the species of Poaceae with dense 

caespitose roots: Koeleria cristata, 

Stipa capillata, Stipa pinnata, Stipa 

tirsa, as well as those with spongy 

caespitose roots, such as: 

Bothriochloa ischaemum, Phleum 

phleoides, steppe shrubs: 

Chamaecitisos austriacus, Thymus 

marschallianus, Caragana mollis, 

semi-ephemeroids - Adonis vernalis, 

Doronicum hungaricum, Lathyrus 

pannonicus, Pulsatilla grandis, 

Pulsatilla nigricans, Viola ambigua, 

ephemeroids - Crocus reticulatus, 

Gagea minima, Muscari neglectum, 

ephemerals - Myosotis micrantha, 

Veronica verna. Constant species - 

Thymus marschalianus, Festuca 

valesiaca, Koeleria cristata, 

Asperula cynanhica, Galium 

campanulatum, Galium verum, 

Eryngium campestre, Hypericum 

perforatum, Inula hirta, Medicago 

romanica, Potentilla impolita, 

Crocus reticulatus.  

In these phytocoenoses with 

Chrysopogon gryllus as dominant 

species, the species with 

characteristics of steppe plants 

constitute 69.9 % and the 

mesophytes - 23.6 %. According to 

ecological criteria, xeromesophytes 

make up 43.95 % and 

mesoxerophytes - 22.8 %. 

The author considers this 

association secondary, evolving 

from those with Bothriochloa 

ischaemum. 
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Postolache Gh. (2017) 

mentioned the presence of 

Chrysopogon gryllus in the 

grasslands of the “Ciumai” Nature 

Reserve, as a plant that had been 

included in the Red Book of the 

Republic of Moldova (table 1, 

figure 4, N 2).  

Miron, 2017, mentioned 

Chrysopogon gryllus as vulnerable 

plant, occurring in the steppe 

grassland, (283 ha) Moscovei 

village, Cahul district, where 

Thymus marschalianus was also 

present (table 1, figure 4, N 3). 

Ghendov et al., 2015, Titica, 

2017, 2018, mentioned the presence 

of Chrysopogon gryllus in the 

Bugeac Plain, accompanied 

everywhere by Thymus 

marschalianus, with varying 

degrees of abundance, but faithful to 

these communities (table 1, figure 4, 

N 4, 5, 6). 

Dubyna et al., 1996, on the 

marine soils in Jebriansk (Odessa 

district), detected the presence of 

Dauco (gutati) - Chrysopogonetum 

grylli Popescu and Doltu, 1980 with 

28 species, including the following 

diagnostic species: Chrysopogon 

gryllus (V), Plantago lanceolata 

(V), Cynanchum acutum (III), Inula 

salicina (V), Dianthus bessarabicus 

(III), Apera maritima (III), Linum 

austriacum (III). Thymus 

marschalianus (I) also occurred in 

this area (table 1, figure 4, N 7).  

In steppe and continental 

grasslands of Romania, 

Chrysopogon gryllus occurs in 

phytocoenoses found in the south of 

Transylvania, Banat, Dobrogea, 

Central Moldavian Plateau and 

Muntenia, at an altitude between 

150 and 450 m. The average annual 

temperature, in this area, is 10.0-

10.5 °C. Precipitation - 500-

650 mm. Relief - plateaus and 

slightly inclined slopes. Soil - dark 

brown chernozem on loess or 

limestone. The sources mentioned 

the presence of 22 associations with 

Chrysopogon gryllus as a taxon 

with high degree of fidelity to the 

habitat, including species with a 

restricted range around these 

biogeographic zones (steppe and 

continental), but the species faithful 

to all the sites where Chrysopogon 

gryllus occurs is Thymus 

pannonicus (Doniţă and Popescu, 

2005). 

  Dihoru, 1970, mentioned 

the ass. Chrysopogonetum grylli 

dobrogicum, which occurred on the 

Babadag Plateau, whose plant 

communities were found on sunny, 

southwest-facing slopes and in 

glades of forests with Quercus 

pubescens.  

The average coverage was 

90 % (50-100 %) and the 

stratification consisted of 4 levels. 

The first layer, of 20 cm in height, 

included Teucrium polium, 

Linosyris villosa, Alyssum hirsutum 

etc., the second layer, of 30 cm - 

Festuca valesiaca; the third layer, 

of 60 cm - Stipa joannis, Stachys 

transsilvanica, Centaurea 

jurneifolia, Orlaya grandiflora, 

Allium rotundum etc. and the fourth 

- 100 cm - Chrysopogon gryllus, 

Agropyron intermedium, Verbascum 

lanaticum, Salvia nutans. Festuca 

valesiaca, Bothriochloa ischaemum, 

Orlaya grandiflora and Elytrigia 
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intermedia were species with 

particularly high abundance-

dominance. Diagnostic species of 

the association of xerophilous 

plants, occurring in Dobrogea, 

according to the author’s opinion, 

were the following: Trigonella 

gladiata, Conringia austriaca, 

Lactuca viminea, Onobrychis 

gracilis. From the synthetic list 

made up on the basis of 21 relevés 

from Dobrogea, Dihoru, 1970, 

distinguished phytocenoses with 

Chrysopogon gryllus in the ass. 

Chryso pogonetum grylli 

dobrogicum a. n., with a range of 

local species, but the species 

Thymus marschalianus (Th. 

pannonicus) (II) also occurred here 

and was close to the ecology of the 

dominant species Chrysopogon 

gryllus, and this association 

included the basic components of 

the regional association Thymo 

(pannonici)-Chrysopogonetum 

grylli Doniţa et al., 1992 (table 1, 

figure 4, N 8). 

Ivan  et al., 1993, described the 

Chrysopogoneta that occured in 

Romania, which included the 

following companion specific 

floristic elements: Festuca rupicola, 

Potentilla recta, Convolvulus 

cantabrica, Falcaria vulgaris, 

Cleistogenes serotina, Dorycnium 

herbaceum, Vinca herbacea, 

Astraga- lus dasyanthus, as well as 

the characteristic species: 

Chrysopogon gryllus and Thymus 

pannonicus. The authors mentioned 

the lack of Illyrian species and the 

presence of numerous Pontic 

elements. The association Thymo 

(pannonici) - Chrysopogonetum 

grylli Doniţa et al., 1992 is 

mentioned in the table 1 and figure 

4, N 9. 

Doniţă N., Popescu et al., 

2005, identified the habitat of Daco-

Balkan grasslands of Chrysopogon 

gryllus and Festuca rupicola, which 

are among the Mediterranean 

grasses of the plant association 

Thymo pannonici – 

Chrysopogonetum grylli Doniţă et 

al., 1992 and occur on the Central 

Moldavian Plateau (Muntenia, 

Moldova), Babadag Plateau 

(Dobrogea) and Transylvanian 

Plateau. The altitude, in this area is 

about 150-450 m, the average 

temperature is 8-10.5 °C and the 

amount of precipitation - 550-

650 mm. The relief consists of 

plateaus and slopes with slight 

inclination. Soils - dark brown 

chernozem on loess or limestone. 

Edifying and characteristic species - 

Chrysopogon gryllus, Thymus 

pannonicus. Other important 

species: Thesium linophyllon, 

Senecio jacovea, Asperula 

cynanchica, Stachys recta, 

Artemisia campestris, Scabiosa 

ochroleuca, Adonis vernalis, 

Trifolim montanum, Hypericum 

elegans, H. perforatum, Trifolium 

campestre, Coronilla varia. These 

Daco-Balkan grasslands differ from 

those found in Banat and western 

Oltenia in the presence of numerous 

Pontic elements and the absence of 

Illyrian species (table 1, figure 4, N 

10). 

Șabanova, 2012, mentioned 

that Chrysopogon gryllus, in the 

Republic of Moldova occurred at 

the north-eastern border of its range, 
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in Bucovăţ, Grebleşti, Codreanca 

and Negrești, Străşeni district, and 

Sadova, Călăraşi district. Based on 

the analysis of 19 descriptions, the 

author mentioned the presence of 

communities of the group of 

associations Chrysopogon gryllus - 

Bothriochloa ischaemum, which 

consisted of 121 species, 104 of 

which were diverse. The coverage 

was 80-100 % on 100 m
2
, and 48 

species were identified in this area: 

Chrysopogon gryllus (3),  

Bothriochloa ischaemum (3), 

Festuca valesiaca (2), Thymus 

marschalianus, Koeleria cristata, 

Asperula cynanchica, Galium 

campanulatum, Galium verum, 

Eryngium campestre, Hypericum 

perforatum, Inula hirta, Medicago 

romanica, Potentilla impolita, 

Potentilla recta, Securigera varia, 

Stachys officinalis, Teucrium 

chamaedrys, Crocus reticulatus, 

Stipa capillata, Stipa pennata, 

Bromopsis inermis, Dactylis 

glomerata, Elytrigia intermedia, 

Elytrigia repens, Melica ciliata, Poa 

angustifolia, Adonis vernalis, 

Doronicum hungaricum, Lathyrus 

pannonicus, Pulsatilla grandis, 

Pulsatilla nigricans, Viola ambigua, 

Gagea pusilla, Muscari neglectum, 

Caragana mollis, Chamaecytisus 

austriacus, Achillea pannonica, 

Veronica barrelieri. The species 

faithful to this community is 

Thymus marschalianus, which is 

part of the association Thymo 

(pannonici) - Chrysopogonetum 

grylli Doniţa et al., 1992 (table 1, 

figure 4, N 11). 

Puşcaru-Soroceanu et al., 

1963, characterized the distribution 

of grass communities with 

Chrysopogon gryllus as dominant 

species, in Oltenia, southern Banat 

and to a lesser degree, in 

Transylvania. Such plant 

communities occur less commonly 

in Moldova, Muntenia and 

Dobrogea, where the climate is 

colder and drier. 

They occur on plateaus and 

gentle slopes in hill forests with 

common oak, sessile oak and beech. 

The floristic composition is poor, 

and dominant species are 

Chrysopogon gryllus with 

Bothriochloa ischaemum, Festuca 

valesiaca, Koeleria gracilis etc. 

In Oltenia and Banat, Aira 

elegans, Sieglingia decumbens, 

Vulpia myurus and Haynaldia 

villosa also occur. The author has 

mentioned some species of the 

family Fabaceae, which are quite 

uncommon in the studied areas – 

Medicago falcata, Dorycnium 

herbaceum, Trifolium arvense, 

T.striatum, T. campestre, Lotus 

corniculatus, Onobrychis arenaria 

etc., but the following species are 

more frequent: Thymus 

marschallianus, Plantago 

lanceolata, Eryngium campestre, 

Achillea collina, Euphorbia 

cyparissias, Filipendula hexapetala, 

Asperula cynanchica. There are 

different types of soil in the studied 

area – levigated chernozem, 

rendzina, podzol, marshy soil, 

alluvia, and the determining factor 

for the ass. Thymo (pannonici) – 

Chrysopogonetum grylli Doniţa et 

al. 1992 is the moisture in the soil 

and air (table 1, figure 4, N 12). 
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Table 1 

The syntaxonomy of grasslands with Chrysopogon gryllus (L.) Trin., in natural habitats, according to the biogeographic regions 
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th
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Bibliographic 

source 
Site 

A
lt

it
u

d
e 

(m
) 

N
u

m
b

er
 o

f 

re
le

v
és

 Association or 

floristic list of the 

author 

 

Diagnostic species with the 

frequency indicated by the 

author 

 

Name of the proposed 

association 

 

S
te

p
p

e 

1. 
Şabanova, 

2014 

Glades in forests with 

Quercus pubescens 

Willd. (R. Moldova) 

150-250 17 

Ass. Chrysopogon 

gryllus  – Festuca 

valesiaca 

Thymus marschallianus Willd. 

(T.pannonicus All.) according to 

V.Ciocârlan, 1988 (V) 

Ass. Thymo (pannonici) 

– Chrysopogonetum 

grylli Doniţa et al., 1992 

2. 
Postolache, 

2017 

“Ciumai” Nature 

Reserve (R. Moldova) 
45-93 - Floristic list Thymus marschallianus Willd.  - ” - ” - 

3. 
Miron et al., 

2017 

Slope with steppe 

vegetation 

Moscovei v., Cahul 

distr. (R. Moldova) 

75-100 - Floristic list Thymus marschallianus Willd.  - ” - ” - 

4. 
Titica Gh., 

2017 

Plain with steppe 

vegetation Lebedenco 

v.,  Cahul  distr. (R. 

Moldova) 

90 - Floristic list Thymus marschallianus Willd.  - ” - ” - 

 5. 
Ghendov et 

al., 2015  

Bugeac Plain, (R. 

Moldova) 
- - Floristic list Thymus marschallianus Willd.  - ” - ” - 

S
te

p
p

e 
 6. Titica, 2018 

Plain with steppe 

vegetation, 

Iordanovca v., 

Basarabeasca distr. 

(R. Moldova) 

250 - Floristic list Thymus marschallianus Willd 

Ass. Thymo (pannonici) 

– Chrysopogonetum 

grylli Doniţa et al., 1992 

7. 
Dubyna  et al., 

1996 

Marine sands, 

Jebriansk (Odessa 

district, Ukraine) 

- 11 

Ass. Dauco guttati 

– Chrysopogonetum 

grylli Popescu, 

Sanda, Doltu, 1980 

Thymus marschallianus Willd - ” - ” - 
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8. Dihoru, 1970 
Babadag Plateau 

(Romania) 
200-350 21 

Ass. Chrysopogon 

grylli dobrogicum 

Dihoru, 1970 

Thymus marschallianus Willd 

(II) 
- ” - ” - 

9. 
Ivan et al., 

1993 

Southern Moldova 

(Romania) 
300-400 53 

Ass. Tymo 

(pannonici) – 

Chrysopogonetum 

grylli Doniţă N. et 

al., 1992  

Thymus pannonicus All. (II) - ” - ” - 

C
o

n
ti

n
en

ta
l 10. 

Doniţă et al., 

2005 

Muntenia, Moldova, 

Dobrogea, 

Transylvania 

(Romania) 

150-450 - 

Ass. Tymo 

(pannonici) – 

Chrysopogonetum 

grylli Doniţă N. et 

al., 1992 

Thymus pannonicus All. (V) - ” - ” - 

11. 
Şabanova, 

2012 

Slopes with steppe 

vegetation (Străşeni, 

Călăraşi, Sadova) (R. 

Moldova) 

250-350 19 

Ass. Chrysopogon 

gryllus – 

Bothriochloa 

ischaemum 

Thymus marschallianus Willd. 

(V) 
- ” - ” - 

C
o
n

ti
n
en

ta
l 

 

 12. 

Puşcaru-

Sorocianu, 

1963 

Banat (Romania) 200-300 10 
Ass. Chrysopogon 

gryllus 

Thymus marschallianus Willd. 

(IV) 

Ass. Thymo (pannonici) 

– Chrysopogonetum 

grylli Doniţa et al., 1992 

13. 

Csuros and 

Niedermaier, 

1966 

Transylvanian plateau 

(Romania) 
400-500 - 

Ass. Chrysopogon 

gryllus 

transilvanicum 

Csuros, Nedem., 

1966 

Thymus pannonicus All. (IV) - ” - ” - 

14. 

Drăgulescu 

and 

Schumacher, 

2006 

Southern  

Transylvanian plateau  

(Romania) 

430-525 12 

Ass. Chrysopogono-

caricetum humilis 

Zolyomi (1950) 

1958 

Thymus pannonicus All. (V) - ” - ” - 
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15. 
Oprea and 

Sârbu, 2005 

“Glodeni Hayfields” 

Nature Reserve, 

Vaslui (Romania) 

- 2 

Ass. Thymo 

pannonici -

Chrysopogonetum 

grylli Doniţă et al., 

1992 

Thymus pannonicus All. (+) - ” - ” - 

C
o
n

ti
n
en

ta
l 

16. 
Chifu  et al., 

2014 

Transylvania, Banat, 

Crişana (Romania) 
140-380 34 

Ass. Medicagini 

(minimae) – 

Festucetum 

valesiace Vagner 

1941 subass. 

Chrysopogonetum 

grylli n.n. 

Thymus pannonicus All. (I) 

Ass. Thymo (pannonici) 

– Chrysopogonetum 

grylli Doniţa et al., 1992 

17. Meyer, 1975  North-East Italy 
Low 

altitudes 
 

Ass. Carici humilis 

- Chrysopogonetum 

grylli  

- fumanietosum 

- galietosum 

Carex humilis Leyss. Vest (2) 

Ass. Carici humulus - 

Chrysopogonetum grylli  

Kojić i 1959 

18. 
Nimis and 

Fonda, 1997 

The highland 

“Friulian Plain” (NE 

Italy) 

50-300 55 

Ass. Schoeno 

(nigricans) 

Chrysopogonetum 

grylli 

Ass. Chamaecytiso 

(purpureus) – 

Chrysopogonetum 

grylli 

Schoenus nigricans L. and 

Chamaecytiso purpureus 

Ass. Schaeno (nigricans) 

-Chrysopogonetum grylli 

n. n. 

Ass.  Chamaecytiso 

(purpureus)- 

Chrysopogonetum grylli   

n. n. 

 

19. 
Sburlino et al., 

2013 

The north shore of the 

Adriatic Sea (Italy) 
Sand dunes 18 

Ass. Teucrio 

capitati –

Chrysopogonetum  

grylli Sburlino et 

al., 2008 

Teucrium capitatum  

Ass. Teucrio capitati – 

Chrysopogonetum  grylli 

Sburlino et al., 2008 
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M
ed

it
er

ra
n

ea
n

  

20. 
Bernhardt et 

al., 2006 

Krk and Cres islands 

(Croatia) 
- 17 

Ass. Bromo 

(erectus) 

Chrysopogonetum  

grylli H – ic 60 

Bromus erectus Huds. (V) 

Ass. Bromo (erectus) -

Chrysopogonetum grylli  

Horva 1934 

21. 
Ilijanic et al., 

1972 
West Croatia 200-220 10 

Ass. Globulario 

(elongata) -

Chrysopogonetum  

grylli 

Globularia elongata Hagetschw. 

(V) 

Ass. Globulario 

(elongata) –

Chrysopogonetum  grylli 

Ilijanic et al., ex Terzi 

22. 
Jasprica et al., 

2007 

The shore of the 

Adriatic Sea (Croatia) 
84-97 5 

Ass. Chrysopogono 

grylli – Nerietum 

oleandri Jasprica et 

al. 2007 

Nerium oleander L. (V) 

Ass. Nerieto (oleandri) - 

Chrysopogonetum grylli 

Jasprica et al. 2007 

23. 
Fanelli et al., 

2015 

The bank of Buna 

River (Albania) 
277-484 - 

Ass. Asphodelo 

(ramosus) 

Chrysopogonetum 

grylli Horvatić 

(1936) 1957  

Asphodelus ramosus 

Ass.  Asphodelo 

(ramosus)  - 

Chrysopogonetum grylli   

Horvatić (1936) 1957 

A
lp

in
e 

 24. 
Jovanovic et 

al., 2017 

Mt. Studina 

Serpentino, Central 

Balkans (Serbia) 

High 

altitudes 
13 

Ass. Bromo 

(fibrosi) – 

Chrysopogonetum 

grylli Tatic 1969 

Bromus fibrosus Hack.  

(B. riparius Rehm) 

Ass. Bromo (fibrosi) – 

Chrysopogonetum grylli 

Tatic 1969 

25. 
Ivan et al., 

1993 

Oltenia, Transylvania 

(Romania) 
600 21 

Ass. Danthonio – 

Chrysopogonetum 

grylli Kojić  1959 

Danthonia alpina Vest. Rchb. 

(III) 

Ass. Danthonio (alpina) 

– Chrysopogonetum 

grylli Kojić  1959 

Boscaiu (1970) 1972 

 26. 
Pirini et al., 

2014 

Northern-central 

mountains of Greece 
575-720 26 

Ass. Chrysopogon 

gryllus – 

Bothriochloa 

ischaemum 

Teucrium capitatum (69) 

Ass.Teucrio (capitati)-

Chrysopogonetum  grylli 

Sburlino et al., 2008 
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27. 
Pedaşenco et 

al., 2013 

North-western  

mountains of 

Bulgaria 

970-1400 40 

Ass. Agrostio 

(capillari) – 

Chrysopogonetum 

grylli Kojić  1959 

Agrostis capillaris L. (A. tenuis 

Sibth.) according to V. 

Ciocârlan 1988 (V) 

Agrostio (capillari) – 

Chrysopogonetum gryllis 

Kojić  1959 

28 
Djordjevic  et 

al., 2012 

Mt. Maljen (West 

Serbia) 
510  

Ass. 

Chrysopogonetum 

grylli Gajić  1954 

Agrostis capillaris L. (V) - ” - ” - 

29. 
Tashev et al., 

2010 

Stara Planina 

(Bulgaria) 
755 - 

Com. Chrysopogon 

gryllus 
Bromus erectus Huds. 

Ass. Bromo (erectus) -

Chrysopogonetum grylli  

Horvatić 1934 

30. 
Matevski et 

al., 2015 

South-western areas 

of Macedonia 

704 

(540-1300) 
12 

Ass. Petrarhagio 

(haynaldianae) -

Chrysopogonetum 

grylli Motevski et 

al., 2015 

Petrarhagia haynaldianae (+) 

Ass. Petrarhagio 

(haynaldianae) -

Chrysopogonetum grylli 

Motevski et al., 2015, 

Kojić  1959 

P
an

n
o
n
ia

n
 31. 

Acic et al., 

2015 

Northern-central 

areas of the Balkan 

Peninsula  (Serbia, 

Kosovo) 

600-1400 - 

Ass. 

Chrysopogonetum 

(grylli) serbicum 

Ass. 

Chysopogonetum 

pannonicum Stjep.-

vest 

Agrostis capillaris Leyss  

(cl. 8-9) 

Agrostio (capillari) – 

Chrysopogonetum grylli 

Kojić  1959 

32. 
Djurdjevic et 

al., 2013 

South Banat, Delibato 

sands (Serbia) 
- - 

Ass. 

Chrysopogonetum 

pannonicum Stjep.-

vest 

Carex humilis Leyss. Vest (2) 

Ass. Carici humulus - 

Chrysopogonetum grylli  

Kojić  1959 
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Csuros and Niedermaier, 

1966, presented a monographic 

study on the distribution of the 

species Chrysopogon gryllus, which 

was considered by the authors as a 

Paleo-Mediterranean-Southwest 

Asian plant. The ecology of this 

dominant plant implies that the pH 

should be slightly acid-neutral to 

slightly alkaline, and the analysis of 

the soil, on which this species 

grows, shows a decrease in the soil 

pH at the upper level (between 6.7 

and 7.73 at 2-10 cm), as compared 

with the lower one (20-30 cm), by 

1.3-1.73 units - the ecological limit 

at which the soil pH ranges from 

slightly acid to alkaline, which 

shows that the limit of the range of 

these phytocoenoses is determined 

by the acid pH of the soil and not by 

heat or moisture - ass. Thymo 

(pannonici) - Chrysopogonetum 

grylli Doniţa et al. 1992 (table 1, 

figure 4, N 13).  

 Drăgulescu and 

Schumacher, 2006, have analysed 

the grasslands of southern 

Transylvania (430-525 m altitude), 

attributed by them to the ass. 

Chrysopogono-Caricetum humilis 

Zolyomi (1950) 1958, where there 

are such differential species as 

Dorycnium herbaceum, Thymus 

pannonicus, Salvia transsilvanica, 

Dianthus carthusianorum, Carex 

humilis, Jurnea mollis ssp. 

transilvanica and Astragalus 

austriacus. The authors note that the 

Chrysopogoneta, in Romania, are 

affected by the habitat conditions 

specific to the given area, which are 

characterized by the presence of the 

ecological subtypes represented by 

xerophilous, xero-mesophilous, 

meso-xerophilous and even 

mesophilous plant communities. 

However, they are reflected in the 

types of habitats by the presence of 

plant species indicating habitat 

conditions. In Romania, there are 

over 22 phytosociological units with 

Chrysopogon gryllus, and all of 

them include the species Thymus 

pannonicus and match the habitat 

and the ass. Thymo (pannonici) - 

Chrysopogonetum grylli Doniţa et 

al. 1992 (table 1, figure 4, N 14). 

Oprea and Sârbu, 2005, 

studying the flora and vegetation of 

the “Glodeni Hayfields” Nature 

Reserve, Vaslui (Romania), 

discovered the presence of 

phytocoenoses of the ass. Thymeto 

pannonici - Chrysopogonetum grylli 

Doniţa et al., 1992 all. Festucion 

valesiacae Klika 1931, ord. 

Festucetalia valesiacae Br.-Bl. et 

Tx. ex Br.-Bl. 1949, Cl. Festuco-

Brometea Br.-Bl. et Tx. în Br.-Bl. 

1949. It is noteworthy that the 

abundance of Festuca valesiaca 

makes up 1-2 units, which is by 3-4 

units lower than the abundance of 

Chrysopogon gryllus (table 1, figure 

4, N 15). 

Chifu et al., 2014, 

mentioned the communities with 

Chrysopogon gryllus as sub-

association included in the ass. 

Medicagini minimae - Festucetum 

valesiacae Wagner 1941. The sub-

association was characterised as 

thermophilic and included the 

differential species Chrysopogon 

gryllus (IV) and Dasypyrum 
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villosum (I). The author delimited 

this sub-association after analysing 

34 relevés focused on areas located 

at 140-380 m altitude and, at the 

same time, it reflected a more 

mesophilic character of the 

vegetation within the described 

association, and Thymus pannonicus 

Aqll., in the synthetic table, has the 

frequency - 1. We consider the 

presence of the phytocoenoses of 

the ass. Thymo (pannonici) - 

Chrysopogonetum grylli Doniţa et 

al. 1992 (table 1, figure 4, N 16). 

Meyer, 1975, in his doctoral 

thesis, analysed the dry grasslands 

with Chrysopogon gryllus in north-

eastern Italy, where he identified the 

ass. Carici humulus - 

Chrysopogonetum grylli, subass. 

Fumanetosum with the variants - 

Diplachne serotina and tipicum, as 

well as subass. galietosum with the 

variants tipicum, Leontodon 

teneciflorus, Vinca minor, al. 

Bromion and Orno-Ostrion. The 

author noted that such communities 

are also found in Yugoslavia, 

Hungary and Romania, at low 

altitudes (table 1, figure 4, N 17). 

Nemis et al., 1997, carried 

out the phytogeographic analysis of 

the steppe-like vegetation on the 

hills of the north-eastern Italy with 

the altitude 50-300 m, where he 

identified 6 phytogeographic groups 

with features relevant to the Balkan-

Illyrian and the east alpine regions. 

1. 34 % include endemic, sub-

endemic, Illyrian-Balkan and NW 

sub-Mediterranean; 2. South-

European - sub-Mediterranean - 

18.8%; 3. Larger European range - 

16.6 %; 4. Eastern Pontic - 7.6 %; 5. 

South Eurasian - 10.5 %; 6. North 

Eurasian - 12.5 %. In the given area, 

by cluster analysis, the presence of 

two associations was determined - 

Schoeno (nigricans) - 

Chrysopogonetum grylli n. n. and 

ass. Chamaecytiso (purpureus) 

Chrysopogonetum grylli n. n. (table 

1, figure 4, N 18). 

Sburlino, 2013, studied the 

phytocoenotic diversity on the north 

coast of the Adriatic Sea – the grass 

communities on the slopes of sand 

dunes, as well as those occurring in 

the more humid areas found 

between them. The authors 

identified the presence of the ass. 

Teucrio capitati – 

Chrysopogonetum grylli Sburlino et 

al., 2008, communities of 

oligotrophic grasses of the northern 

forest steppe, found between the 

isotherms 7.5-10.5 °C (table 1, 

figure 4, N 19). 

In the continental 

biogeographic area, at altitudes of 

up to 1090 m, in the glades of the 

Carpathian forests of Crivilui-Buzău 

(Romania), Ştefan et al., 2007, 

mentioned the ass. Taraxaco 

(serotini) - Bothriochloetum 

Burduja et al., 1956, where 

Chrysopogon gryllus occurred, but 

had low abundance. 

Imbrea et al., 2008, 

mentioned that, on the on the rocky 

areas of “Cheile Globului” Nature 

Reserve (Mehedinţi) in the south-

west of Romania, in forest 

phytocoenoses of the ass. Carpino 

orientalis - Quercetum cerris Klika 

1938, Chrysopogon gryllus (I) and 

Thymus pannonicus All. (III) 

occurred at altitudes of 100-200 m.  
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Lyubenova et al., 2011, 

mentioned the presence of 

Chrysopogon gryllus on the 

Danubian Plain (Bulgaria) with 

Cotino-Quercetum cerridis. Altitude 

- 300-1000 m. 

Sopotleva and A postolova 

2014, determined the presence of 

Chrysopogon gryllus in the 

transition zone between two 

biogeographic regions - Euro-

Asiatic steppe and Mediterranean 

sclerophytic vegetation. The 

average altitude in this area is 111-

356 m. Here, the species 

Chrysopogon gryllus is part of the 

ass. Chrysopogonetum grylli 

(Bulgaria). 

Feoli et al., 1980, analysed 

the abandoned grasslands of the 

Karst region (Italy), with Quercus 

pubescens, Q. petraea, Fraxinus 

ornus, Ostrya carpinifolia, 

Juniperus communis and Cotinus 

coggygria, where the populations of 

Chrysopogon gryllus were 

recovering. The authors found that 

some mesophytes had disappeared 

from that area and were replaced by 

xerophytes. 

Lonati et al.,2010, studied 

the syntaxonomy and synecology of 

the communities with Erica cinerea 

L. in the Alps (north-western Italy). 

At 480-670 m altitude, the edaphic 

group Chrysopogon gryllus with 

characteristic grasses of cl. Festuco-

Brometea occurs and is surrounded 

by Mediterranean forests (Quercus 

pubescens, Q.petraea, Castanea 

sativa, Fraxinus ornus, Erica 

cinerea). 

Kabas et al., 2013, described 

the grasslands found on rocky 

serpentines, located between Mt. 

Vujan and Ilijak hill (Serbia), 

dominated by Stipa novakii. 

Chrysopogon gryllus occurs in the 

areas with the ass. Stipetum novakii 

a. n. (327-360 m altitude, pH 5.5-8), 

where the climate is humid and 

warm (t = 10.8 °C). These areas are 

surrounded by forests with Quercus 

cerris, Q. pubescens, Cotinus 

coggygria etc. 

In the continental and steppe 

bioregions, Chrysopogon gryllus, at 

low altitudes, grows in grass 

communities, as a dominant species, 

but in the zone of thermophilic 

alpine forests, it is a species with 

low abundance, since it prefers 

areas with more light, such as 

glades or sparse forest vegetation.  

Bernhardt et al., 2006, in 

their study on the xerophytic 

grasslands on the NE Adriatic 

islands Cres and Krk (Croatia), 

mentioned the presence of plant 

communities of the ass. Bromo 

(erectus) – Chrysopogonetum grylli 

H-ic 60, on neutral to alkaline soil, 

in the humid habitat of the all. 

Scorzonerion villosae H-ic 49; ord. 

Scorzonero – Chrysopogonetalia 

grylli H-ic 60; Cl. Festuco-

Brometea (table 1, figure 4, N 20). 

Ilijanic et al., 1972, 

described the grasslands containing 

Chrysopogon gryllus, in the western 

areas of Croatia, where there are dry 

grasslands of the Cl. Festuco-

Brometea ass. Globulario 

(elongata) - Chrysopogonetum 

grylli, with a floristic composition 

of sub-Mediterranean type. The 

given region, with grassy vegetation 

dominated by Chrysopogon gryllus, 
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is found at an altitude of 200-220 m. 

The soil is brown at the uppermost 

horizon, but becomes red or lightly 

yellow at deeper profiles, at about 

40 cm (table 1, figure 4, N 21). 

Jasprica et al., 2007, on the 

Adriatic coast, indicated the 

presence of grass communities of 

the ass. Chrysopogono grylli – 

Nirietum oleandri Jasprica et al., 

2007, all. Rubo ulmifoli – Nerion 

oleandri, ord. Tamaricetalia, cl. 

Nerio-Tamaricetea (Braun-Blanquet 

et Bolos 1957). These communities 

are characterized as resistant to long 

periods of drought and include 

components of the ord. Quercetalia 

ilicis and Scorzonero-

Chrysopogonetalia. According to 

the authors, they occur all along the 

Mediterranean coastline (table 1, 

figure 4, N 22). 

Fanelli et al., 2015, carried 

out a research on the vegetation of 

the Buna River-Velipoja Protected 

Landscape (Albania). On carbonate 

substrate, there are perennial grasses 

specific to the Mediterranean 

region. The author indicated the 

presence of communities of the ass. 

Asphodelo (ramosus) – 

Chrysopogonetum grylli Horvatić 

(1936) 1957, described in Dalmatia 

by Horvatić in 1958 and 1963, and 

then – in Albania (at 83-152 m and 

277-484 m altitude), as well as in 

the sparse forests of Quercus 

trojana. There are no 

Chrysopogoneta in areas with 

Mediterranean climate, where the 

grasslands consist mainly of Stipa 

bromoides. The authors indicated 

the association Asphodelo - 

Chrysopogonetum grylli Horvatić 

(1936) 1958, all. Chrysopogono-

Saturejion Horvat & Horvatić in 

Horvatić 1934, ord. Scorzonero - 

Chrysopogonetalia Horvatić & 

Horvat in Horvatić 1963, cl. 

Festuco-Brometea Br.-Bl. et Tuxen 

ex Klika et Horvatić 1963 (table 1, 

figure 4, N 23). 

Koci et al., 2017, studied the 

flora and vegetation of the 

southwest part of Vlora Bay 

(Albania), which was represented 

mainly by three families being 

respectively Poaceae - 28 species, 

Asteraceae - 16 species and 

Fabaceae - 13 species, the 

Mediterranean elements 

predominated - 49 %. On cliffs, 

there are forests of Quercus 

pubescens, Q. ilex with the 

herbaceous layer consisting mostly 

of Chrysopogon gryllus, Dactilis 

glomerata and Asparagus 

acutifolius. The woody layer of 

forests, in the studied area, is 

dominated by Cupressus 

sempervirens (90- 95 %). 

Zupančič et al., 1987, 

analyzed the relief of Slovenia from 

phytogeographic point of view and 

mentioned the presence of 

grasslands with Chrysopogon 

gryllus in the pre-alpine zone, where 

sub-Mediterranean elements 

predominated (Sesleria autumnalis, 

Ruscus aculeatus, Chrysopogon 

gryllus, Luzula nivea) in Ostrya - 

Fagetum forests. 

Pipenbaher et al., 2008, 

studied the sub-Mediterranean 

Illyrian grass vegetation of 

(Slovenia) in two totally different 

sites - with limestone and flysch 

substrates. In this area, they 
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identified the ass. Danthonia 

(alpinae) - Scorzonetum villosae. 

Chrysopogon gryllus is a 

component of the grass vegetation 

in the sites with lighter substrate and 

has a higher frequency. The soil pH, 

in such areas, is neutral to slightly 

acid; the average temperature is 8-

12 °C. 

Čarni, 2003, mentioned that, 

on the Adriatic coastline, in the 

north-west of Croatia (264-504 m 

altitude), at the edge of forests of 

Quercus pubescens with Cotinus 

coggygria, there were grass 

communities with Chrysopogon 

gryllus of the ass. Knautio illyricae 

– Melampyretum carstinise as. 

nova. 

Karmiris et al., 2010, studied 

the diet of animals living in 

Mediterranean shrublands. At 360-

520 m altitude, in central 

Macedonia, Greece, nearly 50 % of 

the area is covered by scattered 

kermes oak (Quercus coccifera) 

stands, and the herbaceous layer is 

dominated by Chrysopogon gryllus 

and Dichanthium ischaemum. Such 

species as Festuca valesiaca, 

Cynodon dactylon, Bromus 

tectorum, Anthoxanthum odoratum, 

Dactylis glomerata also occur in 

this area. The Fabaceae family is 

represented by Trifolium stellatum, 

Medicago polymorpha, Trifolium 

arvense, T. campestre, Vicia cracea. 

Other species – Malva sylvestris, 

Cichorium intybus, Sanguisorba 

minor, Capsella bursa-pastoris, 

Leontodon hispidus, Taraxacum 

officinale, Sonchus oleraceus. 

Ganatsas et al., 2004, 

described some areas, in Greece, 

planted with Pinus halepensis and 

P. pinea (200-300 m altitude). The 

soil, at these sites, is shallow, 

eroded, covered mostly by forest 

vegetation - Quercus coccifera and 

Q. pubescens, the herbaceous layer 

is dominated by Chrysopogon 

gryllus. 

In the Mediterranean 

biogeographic region, Chrysopogon 

gryllus is present as a dominant 

species in grassy phytocenoses, 

forming communities with diverse 

local species of xeric grasslands. 

Maestre and Cortina, 2002, 

mentioned the spatial distribution of 

the components of the 

Mediterranean semi-arid steppe 

vegetation with Stipa tenacissima L. 

- as dominant species and 

Brachipodium retusum (Pers.) P. 

Beaw. - co-dominant species, which 

represent 73 % of the total perennial 

vegetation cover. The steppes of the 

south-eastern Spain do not include 

such grass species as Chrysopogon 

gryllus and Bothriochloa 

ischaemum (altitude - 460 m, 

temperature - 15.8 °C, precipitation 

- 388 mm), because they are found 

at the south-western boundary of the 

xeromesophytic grasslands.  

Jovanovici Sl. et al. 2017 

(Serbia) demonstrated the 

distribution of the grass 

communities with Chrysopogon 

gryllus on limestone serpentines in 

the Balkan Mountains, at high 

altitudes, where they identified 

grassland vegetation of the ass. 

Bromo (fibrosi) – Chrysopogonetum 

grylli Tatici 1969 (table 1, figure 4, 

N 24). 
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Ivan et al., 1993, based on 

relevés sampled in the area of the 

Transylvanian Plateau (Romania), at 

the altitude of 600 m, emphasized 

the specific floral composition of 

grasslands with Chrysopogon 

gryllus, accompanied by Danthonia 

alpina (III) - an oligotrophic 

xeromezophytic grass species, 

which grows on slightly acid soil. 

Other species that occur in this area: 

Festuca valesiaca (IV), Asperula 

cynanchica (II), Achillea setaceae 

(II), Trifolium montanum (IV), 

Teucrium montanum (III), Eryngium 

campestre (III), Teucrium 

chamaedrys (III), Filipendula 

vulgaris (III), Salvia pratensis (IV), 

Euphorbia cyparissias (III), 

Sanguisorba minor (II), Dianthus 

carthusianorum (IV), Trifolium 

campestris (III), Prunella laciniata 

(III), Thymus globarescens (II), 

Anthylis vulneraria (II), Phleum 

montanum (II) etc. The zonal 

component of these 

Chrysopogoneta is missing – 

Thymus pannonicus. These 

communities of savanoid grasses 

occur at the northern border of this 

biogeographic region and contact 

with the dry steppe grasslands of cl. 

Festuco-Brometea. The authors 

accepted to include such plant 

communities in the ass. Dantonia 

(alpina) - Chrysopogonetum grylli 

Kojić  1959; Boșcaiu (1970) 1972 

(table 1, figure 4, N 25). 

Pirini et al., 2014, presented 

a study on the steppe-like grassland 

vegetation in the hills around the 

lakes of Vegoritida and Petron, in 

north-central Greece. Based on 245 

relevés of vascular plant species, 

subjected to the cluster analysis, 

four plant communities were 

distinguished in the area, namely 

Artemisia campestris-Dasypyrum 

villosum, Chrysopogon gryllus-

Bothriochloa ischaemum, Satureja 

montana-Artemisia alba and Stipa 

capillata-Koeleria macrantha. 

These communities were classified 

in cl. Festuco-Brometea, ord. 

Astragalo-potentillietalia. The 

authors consider these communities 

steppe-like or secondary grasslands, 

with some species interpreted as 

relicts of the Tertiary period, and 

the secondary grasslands as a result 

of degradation of forests with 

Quercus trojana. Steppe species 

occur in open oak woodlands or 

shibljak-type shrublands.  

The authors also mention 

that low-altitude dry grasslands of 

north-central Greece are located 

near the south-eastern European 

margins of the vegetation class 

Festuco-Brometea. The authors 

concluded that the steppe-like 

grasslands around the Lakes of 

Vegoritida and Petron are clearly 

secondary steppe grasslands but it is 

rather likely that populations of 

steppe species have occurred 

continuously in deciduous 

woodlands and shrublands, in 

landscapes that “were probably 

never densely wooded throughout 

the Holocene”. Chrysopogon gryllus 

and Bothriochloa ischaemum are 

present in all clusters mentioned by 

the authors, and this fact suggests a 

close connection of these species 

with the Balkan (alpine and 

Mediterranean) habitat. After 

analyzing the synthetic table 
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presented by the authors, we 

highlighted the dominance of the 

species Thymus sibthorpii in the 

grass communities of the ass. 

Chrysopogon gryllus - Bothriochloa 

ischaemum Sburlino et al., 2008. 

The authors conclude that the dry 

grasslands of Greece are secondary 

steppes, formed because of 

intensive grazing, in the sparse 

forests of Quercus trojana as well 

as in the Mediterranean forests with 

Q.coccifera, which has led to the 

creation of shrublands of the 

shibljak type (wooded deciduous 

pastureland of the subcontinental 

parts of the Balkans and the Black 

Sea area). Under postglacial and 

current climatic as well as land use 

(grazing) conditions in our area, and 

depending on the degree of their 

demand for light, steppe species 

may have occurred either in open 

oak woodlands or in various kinds 

of shibljak-type degradation stages 

(table 1, figure 4, N 26). 

Pedashenko et al., 2013, 

carried out a research on the 

ecological diversity and 

syntaxonomy of the dry grasslands 

of NW Bulgarian Mountains. They 

identified, at high altitudes, on 

limestone substrate with alkaline 

pH, plant communities of the ass. 

Agrostio (cappilari) - 

Chrysopogonetum grylli Kojić  

1959; all. Chrysopogono grylli - 

Danthonion calycinae Kojić 1959; 

ord. Brachipodietalia pinnati 

Korneck 1974; cl. Festuco - 

Brometea Br.-Bl. et Tx. et Klika et 

Hadac 1944 (table 1, figure 4, N 

27). 

Djordjevic et al., 2012, 

described communities of the ass. 

Chrysopogonetum grylli 

Gajić 1954; all. Chrysopogono - 

Danthonion calycinae Kojić i 1959; 

ord. Festucetalia valesiaceae Br.-

Bl. et Tx. 1943, cl. Festuco-

Brometea Br.-Bl. et Tx. 1943, found 

at 510-490 m altitude. The 

frequency of Agrostis capillaris - 

(V) (3 relevés), ass. Agrostis 

(capillaris) - Chrysopogon grylli 

Kojić, 1959 (table 1, figure 4, N 

28). 

Tashev et al., 2010, 

contributed to the study of habitat 

diversity in the Western Stara 

Planina Mountains (Bulgaria), 

where they identified the biotope of 

sub-Pannonian steppe with 

Chrysopogon gryllus and 

Bothriochloa ischaemum. One of 

the most common species for these 

steppes is Bromus erectus with ass. 

Bromo (erectus) - 

Chrysopogonetum grylli Horvatić 

1934 (table 1, figure 4, N 29). 

  Matevski et al., 2015, 

studied the syntaxonomy of the 

rocky grasslands on carbonate 

bedrocks in the west and southwest 

of the Republic of Macedonia, 

where they have identified the ass. 

Petrorhagio haynaldianae - 

Chrysopogonetum grylli n.n., in 

areas with the average temperature 

11.2 °C and altitude from 540 m to 

1300 m. Chrysopogon gryllus and 

Bothriochloa ischaemum occur in 

arid grasslands all over the Balkans 

tTable 1, figure 4, N 30).  

 Velev, 2005, analyzed the 

dynamics of grassland vegetation in 

the Lovech province (Bulgaria) over 
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15 years. The average altitude of the 

sites studied by the author is 1000-

1200 m. In the areas covered mainly 

by forest vegetation with Fagus 

sylvatica and Quercus cerris, there 

are communities of herbaceous 

plants with Agrostis capillaries, 

Pteridium aqulegium (L.) Kechn. 

and Festuca valesiaca, which occur 

in large areas in the Bulgarian part 

of the Balkan mountain range. The 

phytocoenoses with Chrysopogon 

gryllus are secondary communities 

in the forest vegetation. 

Todorova et al., 2010, 

mentioned that, in the Bosnek 

village (western Bulgaria), 20 % of 

the territory is covered by dry 

grasslands, at 830-1500 m altitude, 

on limestone substrate on karst 

rocks. In this area, the authors have 

identified phytocoenoses of the 

association Bromo moesiacae - 

Stipetum epilosae a.n. all. Saturejon 

montanae Horvat 1962, ord. 

Festucetalia Br.-Bl. et Tuxen 1943, 

cl. Festuco-Brometea Br.-Bl. et 

Tuxen 1943. Chrysopogon gryllus 

and Bothriochloa ischaemum occur 

in 5 of the 38 analyzed relevés.    

 In the alpine biogeographic 

region, there are forest belts and 

alpine grasslands with 

Mediterranean and sub-

Mediterranean vegetation, where 

Chrysopogon gryllus occurs in 

habitats with slightly acid soils and 

alpine grasses - Agrostis capillaris, 

Danthonia alpina, Bromus fibrosus, 

Petrorhagia haynaldiana etc. 

 Aćić et al., 2015, described 

the ecology, biodiversity and 

classification of arid grasslands in 

the Central Balkans (Serbia, 

Kosovo), which include the north-

central Balkan Peninsula (south-

eastern Pannonian Plain). They are 

found along the Danube, Tisa, Sava, 

Begej and Tamiš rivers. Pannonian 

dry grasslands form xerophilous 

grassy communities at various 

altitudes (from low altitudes in the 

floodplain of rivers to mountain 

areas of 600-1400 m) and on 

various types of soil: chernozem, 

alkaline silicates, limestone with 

neutral pH, slightly acid sands, such 

as loess and Pleistocene sediments 

and deposits. The authors consider 

that in the Central Balkans (Serbia, 

Kosovo) traditional Pannonian dry 

grasslands are communities of cl. 

Festuco-Brometea, ord. Festucetalia 

vaginatae. By analysing the 

database made up of 1897 relevés 

with 1323 species of vascular 

plants, 11 clusters have been 

identified. Chrysopogon gryllus has 

been mentioned as dominant and 

constant species in the Cluster 2, on 

the hills in the zone of Quercus 

frainetto and Q. cerris forest (table 

1, figure 4, N 31). 

 Djurdjević et al., 2013, 

demonstrated the allelopathic 

effects of Chrysopogon gryllus L. in 

Chrysopogonetum Pannonicum 

Stjep.-Ves. steppe community in the 

region Deliblato Sands of Southern 

Banat (Serbia), where they detected 

leaching of phenolic acid and 

studied its impact on the 

germination capacity of the seeds of 

Trifolium arvense and Poa pratense, 

which had low abundance and cover 

in the ass. Carici humilis-

Chrysopogonetum grylli Kojić 

1959. The abundance of Carex 
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humilis is (2) (table 1, figure 4, N 

32).  

 Szollát et al., 2007, in their 

article on the vegetation of sandy 

areas of Gödi láprét, Hungary, 

mentioned semi-natural steppes 

dominated by Bromus erectus and 

grasslands dominated by 

Chrysopogon gryllus, 

Brachypodium pinnatum and 

Equisetum ramosissimum, with such 

abundant species as Stipa capillata, 

Festuca rupicola, F. pseudovina, 

Koeleria cristata, Carex 

caryophylla, Dactylis glomerata and 

Centaurea sadleriana. In the 

studied grasslands found in the 

Danubian Plain, of the Pannonian 

biogeographic region, Chrysopogon 

gryllus has low abundance. 

 Dobolyi, 2002, studied the 

changes that occurred in the 

vegetation of grasslands found on 

dolomite rocks in Csíki-Hegyek 

(Budaörs, Hungary), between 1996 

and 2001. During that period, the 

proportion of species with sub-

Mediterranean, Pontic, Balkan and 

Sarmatian elements increased, and 

the distribution of phytosociological 

elements of Festucetalia valesiacae 

order, Festuco-Brometea class, such 

as Chrysopogon gryllus, have 

experienced an increase in 

abundance.  

Salamon-Albert and Lörincz, 

2010, studied the vegetation of 

meadows, focusing on the ass. 

Iriditetum sibiricae, which 

contained plant communities that 

were specific to Hungary. The list 

of components of this association 

also included Chrysopogon gryllus, 

which was very scattered, but still 

present in the communities of 

meadow grasses.  

Hagyó, 2003, in an article on 

the vegetation of marsh meadows of 

Zákányszék (Hungary), mentioned 

the presence of Chrysopogon 

gryllus in ass. Agrostio-Caricetum 

distantis and ass. Astragalo 

austriacae - Festucetum sulcatae, 

considering them transitional types 

of communities, from arid to humid 

ones.  

The analyzed meadows from 

the Pannonian Plain, containing 

Chrysopogon gryllus, commonly 

occur in meadow habitats as 

components of the ass. Agrostio 

(alba) - Caricetum distans and 

Astragalo austriaceae - Festucetum 

sulcatae. The soil in this area is 

sandy. 

The Pannonian 

biogeographic region comprises 

grasslands with Chrysopogon 

gryllus, occurring at the border with 

the xeric steppes from cl. Festuco-

Brometea, thus, the analyzed lists 

highlight the xerophytic character of 

the sites with Bromus erectus, as 

well as the expansion in the 

meadow habitats with Agrostis alba 

or Iris sibirica. 

The "Black Sea" 

biogeographic region includes the 

Balkan and Anatolian coasts. In this 

area, there are favourable conditions 

for the growth and expansion of the 

savannoid species Chrysopogon 

gryllus, which is not dominant in 

plant communities, but is part of the 

grassland and forest phytocoenoses 

occurring in the given region. 

Tzonev et al., 2005, studied 

the psammophytic vegetation (on 
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dunes) of the Bulgarian Black Sea 

coast, where they detected, on 

shifting dunes, the presence of grass 

communities of the ass. Aurinio 

uichtritziani - Artemisietum 

campestris and ass. Cakilo euxinae - 

Salsolietum rutenicae, which 

occured on mountain slopes in 

Bulgaria and Turkey and differed 

from those found on Dobrudzha 

coast and “Golden Sands" resort in 

the more savannoid floristic 

composition.  

Karaer et al., 2010, 

presented the results of a research 

on the phytosociological and 

ecological structure of 

Mediterranean enclaves along the 

stream valleys in inner parts of 

Black Sea region (Turkey). At the 

altitude of 350-800 m, there are 

degraded forests of Quercus 

coccifera, Pinus brutia, Arbutus 

andrachne, A. unedonis and Olea 

sylvestris. They form forest 

communities with Chrysopogon 

gryllus, which occurs in the 

following associations: Siderito 

dichotomae - Quercetum cocciferae, 

Cotino coggygriae - Arbutetum 

andrachnes, Spiraeocrenatae - 

Oleetum sylvestris, Paliuro spinae-

christi -Fontanesietum 

philliraeoides, Buxo sempervirenti - 

Arbutetum unedonis, Querco 

infectoriae - Pinetum brutiae. The 

grasses in these forest communities 

are 30-40 cm tall, their coverage is 

about 25-40 %, slope exposure - 

southern or south-western. In these 

associations, Chrysopogon gryllus is 

in minority and its range includes 

areas with slightly acid forest soils, 

but the temperature and the amount 

of light make it possible for this 

species to grow in the forest areas.   

The Anatolian biogeographic 

region is a plateau with 

silvopastoral vegetation, which 

includes various altitudes 

favourable to forests, grasslands 

and forest steppes. 

Korkmaz et al., 2011, in the 

study on the vegetation of the 

Kizilirmak valley (Turkey), 

identified the presence of steppe 

vegetation, and Chrysopogon 

gryllus is present everywhere in the 

forests of cl. Quercetea ilicis Br.-Bl. 

et de Bolos G. Vayreda 1950, where 

it has high frequency (V) in 10 

relevés, at 300-400 m altitude. The 

author mentioned 10 associations 

containing Chrysopogon gryllus: 1. 

ass. Spyreaeo crenatae - Oleetum 

sylvestris Karaer et al. 2010. 2. Ass. 

Buxo sempervirentis - Arbutetum 

unedonis Karaer et al. 2010, located 

at 300-400 m altitude, Chrysopogon 

gryllus (h = 70 cm) has a coverage 

of 20 %, frequency - (I). 3. Ass. 

Scutellaria pinnatifidae - 

Juniperetum excelsae Korkmaz., 

Engin, Kutbay et Galcin, altitude - 

350-600 m, height of  Chrysopogon 

gryllus plants - 45-60 cm, coverage 

- 20-25 % and frequency - (II). Ass. 

Cotino coggygrie - Pinetum brutiae 

Korkmaz, Engin, Kutbay et Galciu, 

the frequency of Chrysopogon 

gryllus - (II), coverage - 20-25 %. h 

= 50-70 cm. In the Anatolian 

steppes, at the altitude of 550-

650 m, Chrysopogon gryllus has 

high frequency, together with Stipa 

arabica. It is part of the ass. Linario 

carifoliae - Astragaletum 

microcephali Korkmaz, Angin, 
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Kytbay et Galcin. At the altitude of 

1250-1300 m, there are no 

Chrysopogon gryllus plants in the 

Anatolian steppes. It is obvious that 

Chrysopogon gryllus occurs in areas 

with Mediterranean climate on 

alkaline soil on carbonate substrate. 

Kaya et al., 2013, carried out 

a synecological and syntaxonomical 

research on the overgrazed steppe 

vegetation on Arat Mountain 

(Turkey). Chrysopogon gryllus is 

present in the ass. Minuartio 

formosae - Astragaletum 

diphtheritae, at 710-720 m altitude, 

with the frequency I, coverage - 70-

75 %, on slopes with northern 

exposure and inclination of 15-20 °. 

It is part of the cl. Astragalo-

Brometea. Therophytes predominate 

in these grasslands, as a result of 

overgrazing.  

Ünal S. et al. evaluated the 

vegetation of the Kayseri Province, 

Central Anatolia (Turkey). The 

authors studied the steppe 

vegetation at 1080-2264 m, where 

the average temperature was 

10.2 °C. The succession of grass 

species from these grasslands was 

studied. The authors determined that 

Chrysopogon gryllus was in decline, 

but Festuca valesiaca, the dominant 

species of xeric grasslands, was 

expanding. 

Qureshi et al., 1964, studied 

the forest soils of the arid and semi-

arid regions of India. They found 

that dry forests on red and yellow 

soils predominated in the arid zone 

(Accacia senegal, Prosopis 

spicigera et al.), the most common 

species of shrubs were Tamarix 

dioica, Zizyphus rotundifolia et al., 

grasses - Chrysopogon montanus et 

al. (red soil, precipitation - 500-

550 mm, altitude - 305-701 m, 

depth of groundwater - 16-22 m). 

Joshi et al., 1964, studied the 

grasses and sedges of certain areas 

in Jhunjhunu district (Rajastan, 

India). The research was conducted 

in low-lying areas, sandy areas and 

hilly areas with Chrysopogon 

gryllus, which was found only in 

hilly areas, where it formed 

longitudinal belts over hilly slopes.  

Sundriyal, 1995, in the study 

on grassland forage production and 

management in the western 

Himalaya, mentioned the presence 

of Chrysopogon gryllus as dominant 

species in the alpine zone (altitude > 

3000 m, t < 6-10 °C, rainfall < 

1000 mm; dry months - 5-6, winter 

snow - 6-7 months), together with 

Agrostis canina, Dactilis glomerata, 

Koeleria cristata, Poa pratensis, 

Phleum alpinum, Danthonia 

jacquemontii et al., climax species - 

Rhododendron, Juniperus, 

Cotoneaster, Artemisia, Lonicera, 

Hippophae. The author mentioned 

the presence of Chrysopogon 

gryllus in the montane zone 

(altitude = 2000-3000 m, t < 10 °C, 

rainfall < 1000 mm, winter snow - 

3-4 months), climax species in 

forests - Betula utilis, Abies 

pindrow, Taxus baccata, Pinus 

excelsa, Acer caesium. 

Neamsuvan et al., 2009, 

mentioned, for the first time, the 

presence of Chrysopogon gryllus 

(L.) Trin. in a new location – 

Vetiveria (Thailand), characterized 

by evergreen forest vegetation, at 

the altitude of 1250-1500 m with 
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degraded grasslands, which are 

often burned. 

Singh et al., 2015, studied 

the vegetation of degraded oak 

forests (Quercus floribunda and Q. 

leucotriphoros), at 1500-2350 m 

altitude, in the Garhwal Mountains 

(Himalaya). They mentioned that 

Chrysopogon gryllus occurred in 

unaffected forests as well as in those 

affected by anthropogenic 

disturbance.  

In the Central Himalaya, 

Chrisopogon gryllus occurs in the 

montane zone - 2000-3000 m 

altitude (t = 15 °C; rainfall - 1000-

2000 mm; dry months - 2-3), sub-

montane – 1200-2000 m altitude (t 

= 15-20 °C; rainfall - 1000-

2500 mm; rainy days - 100-150; dry 

months – 2-3) and sub-tropical zone 

- altitude < 1200 m (t > 20 °C; 

rainfall - 1000 mm; dry months - 4-

5, sunny days < 100), together with 

Bothriochloa pertusa, Cynodon 

dactylon, Arundinella, Phragmites 

etc., climax species - Quercus 

incana, Q. dilatata, Q. 

semecarpifolia, Cedrus, Picea, 

Pinus, Terminalia etc. 

In Eastern Himalaya, 

Chrysopogon gryllus occurs in the 

sub-montane zone - 1200-2000 m 

altitude (t = 15-20 °C; rainfall - 

2000 mm; dry months - 3-4, humid 

climate) and sub-tropical - altitude < 

1200 m (t - 20 °C; rainfall 

> 2000 mm; dry months <4), 

together with Agrostis, 

Bothriochloa, Festuca, Phalaris, 

Phleum, Phragmitis, Cynodon, 

Arundinella etc. with regional grass 

species, in forest vegetation - with 

Quercus lamellosa, Magnolia, 

Rhododendron arboreum, 

Terminalia etc. 

Terzi, 2015, analyzed the 

vegetation of the dry grasslands of 

ord. Scorzonero-Chrysopogonetalia, 

and modified its nomenclature, as 

being strictly sub-Mediterranean, of 

the order Scorzonerietalia villosae, 

occurring in Albania, Bosnia and 

Herzegovina, Bulgaria, Italy, 

Kosovo, Montenegro, Slovenia and 

Serbia. The vegetation of this order 

occurs in the western Balkans till 

the pre-alpine area. The author 

mentions the species of the order as 

meso-xerophilic, but included in cl. 

Festuco-Brometea and considers 

that such communities are closer to 

the ecological requirements of 

Scorzonera villosa, which occurs at 

lower altitude. 

Romeo Di Pietro et al., 

2015, analyzed the nomenclature 

and the syntaxonomy of dry 

grasslands (steppes) in Europe. 

They mentioned the presence of 

grassy communities of all. 

Chrysopogono-Danthonion in the 

Balkans and attributed the west 

European grassland vegetation to 

ord. Brometalia, cl. Festuco-

Brometea. 

Redzic, 1999, carried out an 

analytical study on the syntaxonomy 

of grasses of Cl. Festuco-Brometea 

Br.-Bl. et Tx. 1943 from the 

Balkans and concluded that “they 

are significantly different from 

those in the western and central 

Europe, and even from those in the 

eastern Europe, by the presence of 

numerous species which belong to 

the Balkan, Illyrian and the 

southeast Europe floristic element”. 
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This phytocenotic class (Festuco-

Brometea) includes so many 

different orders – Scorzoneretalia 

villosae, Festucetalia valesiacae, 

Brometalia erecti and Astragalo-

Potentilletalia, with numerous 

phytocoenotic specifications, 

atypical to the class of grasslands in 

western and central Europe. This 

situation emphasizes the need for 

further revision, according to 

Redzic S., of the status of the class 

Festuco-Brometea, under mainly 

xeric conditions, encountered at 

different altitudes. The author also 

mentions that, by syntaxonomically 

differentiating the xerophilous 

vegetation from the 

xeromesophilous vegetation, the 

floristic composition is specified by 

the presence of hemicryptophytes 

and chamaephytes with more than 

35 % and of the Illyrian, Balkan and 

south-east European floristic 

elements, and attributes the 

grasslands with Chrysopogon 

gryllus to two orders of cl. Festuco 

Brometea: the first one - 

Scorzoneretalia villosa Horvatic 

1975, with species of Mediterranean 

and sub-Mediterranean grasses in 

meso-xeric habitats, and the second 

one - Festucetalia valesiacae Br.-

Bl. and Tx. 1943 - in xeric habitats. 

Therefore, the savannoid 

grasslands Chrysopogono-

Bothriochloetea n.n. comprise the 

range of grasses in the 

Mediterranean and sub-

Mediterranean climate zone and the 

dry grasslands of the natural range 

of the dominant species 

Bothriochloa ischaemum and 

Chrysopogon gryllus, occurring in 

Europe and Asia, within the limits 

of the isotherm 8-10.5 °C and 

average amounts of precipitation of 

500-1000 mm, and all that would 

correspond to the habitat expressed 

by ecological formula - U1-2Tr1,R7-

8T4,5H1 (Lazu, 2014). 

This hypothesis requires 

further vegetation inventory, more 

in-depth studies on the current 

situation of savannoid grasslands 

and more conclusive evidence in 

terms of paleobotany, plant 

geography and population genetics, 

in order to confirm the 

syntaxonomic position of 

communities with Chrysopogon 

gryllus and Bothriochloa 

ischaemum. 

 

CONCLUSIONS 
 

Chrysopogon gryllus, within 

its wide range (continental, steppe, 

alpine, Mediterranean and 

Pannonian biogeographic regions), 

forms discrete and stable 

phytocoenoses, as dominant species 

and is accompanied by species of 

local grasses, and in the 

biogeographic regions of the Black 

Sea and Anatolia, it is an ordinary 

component of regional 

phytocoenoses. 

In the present grasslands 

with Chrysopogon gryllus, 

occurring in the plains and glades 

with steppe vegetation of the forests 

with Quercus pubescens and 

Cotinus coggygria (steppe and 
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continental biogeographic regions), 

there are stable communities of the 

association Thymo (pannonici) - 

Chrysopogonetum grylli Doniţă et 

al., 1992. 

In the Mediterranean 

biogeographic region, at an altitude 

of 480-670 m, within the range of 

Mediterranean forests with Quercus 

petraea, Q. pubescens, Castanea 

sativa, Fraxinus ornus, Erica 

cinerea, with numerous shrubs - 

Rosa  sp., Corylus avellana, Sorbus 

aria, Juniperus communis, Berberis 

vulgaris, Rosa canina etc. and 

grasses, such as Chrysopogon 

gryllus and Bothriochloa 

ischaemum etc., there are isolated 

grasslands used as pastures, and in 

some sectors, the trees and shrubs 

have degraded to extinction. 

In the alpine biogeographic 

region (500-1500 m altitude), there 

are dry grasslands with 

Chrysopogon gryllus as dominant 

species, and in degraded forests, it 

occurs as an ordinary component. 

In the eastern part of its 

range, in the Himalaya Mountains, 

Chrysopogon gryllus grows at 

altitudes up to 3000 m and above, 

where it forms monodominant 

communities, and at low altitudes, it 

forms communities with other 

species of the genus Chrysopogon. 

The grasslands with 

Chrysopogon gryllus and 

Bothriochloa ischaemum spread 

over a large area, compactly 

accompanied by a group of their 

faithful grasses, separating the 

xerophilous grasses of the cl. 

Festuco-Brometea from savannah 

grasslands, which are more 

thermophilous and more humid, 

reminiscent of the times when they 

were grazed by herds of herbivores 

in the savannahs of the Tertiary era. 

The grassland communities 

with Chrysopogon gryllus are more 

common on the European continent 

(continental, steppe, Pannonian, 

Mediterranean and alpine 

biogeographic regions), but they are 

less common, or, at least, we have 

not found any bibliographic sources 

mentioning their presence in North 

Africa, Middle East and Southeast 

Asia, and the habitat of these 

phytocenoses is included, in terms 

of climate, in the isotherm 7.5-

10.5 °C (Sburlino et al., 2013) and 

the precipitation limit > 500 mm 

(Sundriyal, 1995). 
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