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Abstract   

In the present work, there are shown the experimental results achieved 
during 2005-2009, concerning the potential of multifunctional use (feeding, 
melliferous, phytotherapeutical, landscape and ecological potential) of evergreen 
grasslands in the southern part of Romania. 

The experimental data, obtained by long research, effected  on the 
ittinerary but also on the spot in a network of experimental fields, with a location 
starting from the height of  90-100 m (in Romanian Plain), reaching  the height of 
2000 m (in the Fagaras Mountains), have been analysed, processed and 
interpreted depending on the height and grasslands improving technology.  

At the same time with the use for feedin, one can obtain from the evergren 
grasslands, about 2.0-6.0 kg/ha honey and 10-24 kg/ha dry matter of medicinal 
raw material. Also, the area taken by the evergreen grasslands constitute the 
most valuable resource of herbal species biodiversity. On account of importance 
and usefulness, there were identified about 400 fodder varieties among which 238 
melliferous species, 116 medicinal species, 53 endemic species and 10 monuments 
of nature. 

The integrated system of perrennial vegetal bed multifunctional 
exploitation comprises technological sequences for all the utilities, a certain kind 
of useful grassland, during a non-determined period of time. Within this system, 
the main technological links take firstly into account the flower biodiversity 
preservation, and once this desideratum achieved, it comes the exploitation 
technique for the main uses. 
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INTRODUCTION 
 

The concept according to 
which the pastoral patrimony is 
meant to the exclusive use and 
exploitation as feeding resource, 
doesn’t match anylonger with 
the imperative of natural area 
sustainable development, 
generally, and especially with 
the rural areas one.  

The main aspects in this 
respect as well as lots of 
experimental and practical 
results were scientifically 
emphasized and analysed within 
the 19th General Meeting of 
European Grasslands Federation 
(Durand, J.L., J.C. Emile, C. 
Huyghe, G. Lemaire ed., 2002) 
and within more recent 
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publication (Huyghe, C., 2009). 
In Romania, research in this 
field, were done by  Gh. Motcă an 
co. during  2003-2008.    

In sustainable 
agriculture, the exploitation of 
grasslans vegetal bed must be 
achieved using the principle of 
multifunctional use. In this 
system, the productive potential 
of a certain kind of grassland 
doesn’t reduce only to feed 
production but it represents a 
complex trait of the vegetal bed. 
It is about the extension of 
grasslands use in 
complementary fields to the 
pastoral one, such as: 

environmental protection, 
biodiversity and natural 
ecosystem preservation, natural 
flora exploitation as medicinal 
and unpolluted melliferous 
resource, eco-tourism and agro-
tourism development in the area 
of pastoral patrimony, as well as 
some components of human 
health field infrastructure. In the 
present work, there are 
synthetically presented the 
research results, made during 
2005-2009 on the grassland in 
the south of Romania, starting 
with the plain and reaching the 
mountains. 

 
MATERIAL AND METHOD 
 

Within the effected 
research, the multifunctional use 
was expressed by specific indxes 
to the considered utilities 
(Motcă, Gh. and co., 2003):  
 Feeding use: annual and 

daily output of dry matter; 
 Melliferous use: the structure 

and share of melliferous 
species in the botanical 
composition and honey 
production;  

 The use as resource of 
medicinal plants; the 
structure ad share of 
medicinal species in  the 
supraterrestrial biomass and 
raw material production, 
expressed as dry matter; 

 Landscape use: the structure 
and share of coloured 

flowers species and the 
colours spectrum; 

 Ecological use: the total 
number of species, species 
structure on area categories 
(general spreading, rare, 
endemic species), and 
species protected by the law, 
species structure on use 
categories and on periods of 
dominant emphasis of 
flowers specific colours.  

In order to evaluate the 
honey and medicinal raw 
material production, it was taken 
into account the fact that the real 
potential of each melliferous or 
medicinal species is diminished 
by the exploitation of the vegetal 
bed, firstly for feeding purpose.  

That’s why, it was taken 
into account the adequate 
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average production of medicinal 
and melliferous potential of the 
less productive species: 10-20 
kg/ha honey (equivalent with 
0.1-0.2 kg/ha for each covering 
percent in the vegetal bed) and 
respectively 0.5-1 t/ha green 
mass harvested from the aerial 
part of the plants (equivalent 
with 1-2 kg/ha dry matter for 
1% general covering). 

The values of 
multifunctional use indexes 
present a higher or less 
variability, depending on the 
factors with significant action 
over the vegetal bed. Among 
these, the altitude represents the 
factor which acts indirectly and 
engenders the effects of climate, 

edaphical and orographical 
factors, including even the 
influence of biotical factors. A 
second important factor of 
influence is the anthropic one, 
by the apllied amelioration and 
exploitation technology. That’s 
why, the experimental data, 
obtained by previous long-time  
research, effected on the 
ittinerary and stationarily, in a 
network of fields located 
starting from an altitude of  90-
100 m (in the Romanian Plain ), 
reaching the altitude of 2000 m 
(in the Făgăras Mountains), 
were analysed, processed and 
interpreted depending on these 
two influence factors. 

 
RESULT AND DISCUSSION 
 

1. Feeding use  
1.1. Medium dry matter 

yield.  As well in natural 
conditions, without any 
technical intervention 
improvement, as in the 
conditions of the application of 
amelioration technologies, 
presently recommended, the 
annual yield of permanent 
grasslands, increases from the 
plain to the medium altitude of 
1000 m (800 – 1300 m), 
afterwards,continuously decree-
sing once with the altitude 
growth (fig. 1). 

As an average, the 
improvement technologies, 
specific to each type of 
grassland, triggers the increase 

for 2-3 times of permanent 
grasslands yield. 

 In the mountain areas, 
where the permanent grasslands 
cover almost exclusively the 
agricultural area, the dry matter 
yield decresease with a medium 
ratio of 8% for each altitude 
growth  with 100 m, which 
represents 0.3 t/ha on the 
unameliorated grasslands and  
0.6 t/ha on the ameliorated 
grasslands. 

 In the hilly areas, where 
the permanent grasslans 
spreading is about  50% from 
the agricultural surface the dry 
matter yield increases with a 
medium ratio of  0.5 t/ha DM for 
each altitue growth with 100 m. 
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Within the plain relief, 
the altitude variations have no 
more influence on the 
productive potential, the way it 
happens in the hilly and 
mountain areas. Here, the 
significant effects regularly 
appear under the influence of 
local factors (pedological and 
hydrological) and of the applied 
technology. 
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Fig.1. Average annual yield of 
permanent grassland 

 
1.2. Pastoral value and 

animal charge. From the 
research effectuated in the 
Meridional Carpathians, it 
results that the “pastoral value” 
and respectively “the grazing 
capacity” decrease once with the 
altitude growth (fig. 2).  

On the unameliorated 
mountains grassslands, the 
decrease rate for every altitude 
growth with 100 m is of 3.5 units 
of pastoral value and of 0.1 
animal unit/ha. In the conditions 
of the recommended 
ameliorated technologies 
application, the pastoral value 

size increases, as well as the 
charge with animals; once with 
these, there are doubled the 
regression coefficients of the 
respective indexes  depending 
on the altitude: 7 units of 
pastoral value /100 m altitude 
and 0.2 animal unit/ha at 100 m 
altitude. 
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Fig.2. Correlation between stocking 

rate and altitude on mountain 
permanent grasslands 

 

From the research 
effectuated on the hilly 
grasslands, it results that ’’the 
pastoral value’’ and 
respectively’’the grazing 
capacity” are variable from one 
kind pasture to another. Usually, 
in the area of low hills (300-500 
m altitude), where there are 
found  different kinds of 
xerophile and mezoxerophile  
grasslands (Festuca valesiaca 
and Festuca rupicola), the 
pastoral value and grazing 
capacity don’t surpass half of the 
maximum values recorded with 
the kind of Agrostis capillaris  
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from the same altitudes or from 
the area of high hills (500-800 m 
altitude). Thus, on the areas 
ameliorated by the improving 
technologies recommended till 
present, for the first category of 
grasslands, the grazing capacity 
doesn’t 1 animal unit/ha, while 
for the second category , the 
grazing capacity doubles itself.   

From the research 
effected on the plain grasslands , 
where there are xerophile and 
mezoxerophile  grasslands  
(Festuca valesiaca and 
Dichanthium ischaemum), the 
pastoral value and grazing 
capacity don’t surpass half of the 
maximum values recorded in the 
hilly area, where there are 
predominant the mezophile 
grasslands, dominated by 
Agrostis capillaris species. On the 
ameliorated areas, the pastoral 
value of permanent plain 
grasslands reaches 40, and the 
grazing capacity 1 animal 
unit/ha. In the plain, the 
unirrigated temporary 
grasslands achieve the grazing 
capacity of the most valuable 
hilly permanent grasslands   (2 
animal unit/ha), and in 
irrigation condtions, the charge 
with animals of temporary 
grasslands doubles (4 animal 
unit/ha).  

 

2. Non-feeding use  
2.1. Melliferous resource. 

The indexes of melliferous   
potential and its values are 
shown in table 1. From the 

medium data for all the 
grasslands area in our country, it 
results that the potential 
melliferous yield of permanent 
grasslands is, as average, of 2.0-
6.0 kg/ha honey. On permanent 
grasslands, there were identified 
238 melliferous species, most of 
them having feeding use. With 
the estimation of the melliferous 
potential of these species, it was 
taken into account the main use 
of vegetal bed, for feeding 
purpose, which reduces the 
capacity of melliferous yield.  
The most numerous melliferous 
species are found on the hilly 
grasslands (101 species) and 
plain grasslands (76 species).  

Among these, a number 
of 47 species are common in 
both areas (plain and hill). In 
these areas, there is also 
recorded the highest percentage 
(20-40%), as well as the highest 
honey yield for the area unit (2-
8 kg/ha). It is to be mentioned 
that the honey yield which may 
be achieved only from the hilly 
grasslands, in the conditions of 
their use and for the animals 
feeding, gets close to the total 
yield obtained in the latest years. 

 

2.2. Medicinal plants 
resource. The data from the 
table 2 emphasize the huge 
amount of raw material 
resources, used in 
pharmaceutical purpose, which 
are found on natural grasslands. 
It is about the diversity of 
medicinal species (identified as 
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116) and of the useful dry 
matter quantity which may be 
harvested parallely with the 
other uses (10-24 kg/ha).  

For this use too, the hilly 
grasslands have the highest 
potential, although the number 

of species with medicinal uses, 
as well as their covering degree 
in the vegetal bed, are rather 
uniformous on the altitude. The 
element which specially 
influences the yield is the area of 
hilly grasslands. 

 
Table 1 

Melliferous potential of permanent grasslands 
 

Altitude 
(m) 

Area 
(thousand ha) 

Melliferous 
species no. 

Vegetal bed 
covering (%) 

Honey yield 
(kg/ha) 

Total yield 
of honey (t) 

MOUNTAIN  GRASSLANDS 
< 1500 1000 65 15-30 1.5-6.0 1500-6000 
> 1500 200 33 5-10 0.5-2.0 100-400 
Total 1200 65 - 1.3-5.3 1600-6400 

HILL GRASSLANDS 
< 500 1500 60 

20-30 2-6 
3000-9000 

> 500 1100 58 2200-6600 

Total 2600 101 - 2.0-6.0 5200-15600 

PLAIN GRASSLANDS 
<300 1000 76 25-40 2.5-8.0 2500-8000 

TOTAL 4800 238 5-40 1.9-6.3 9300-30000 

 
Table 2 

Phytotherapeutical potential of permanent grasslands 
 

Altitude 
(m) 

Area 
(thousand 

ha) 

Medicinal 
species 

no. 

Vegetal bed 
covering 

(%) 

Raw material yield 
from the aerial plants 

part (kg/ha DM ) 

Total yield of  
raw material 

(t DM) 
MOUNTAIN  GRASSLANDS 

< 1500 1000 57 8-10 8-20 8000-20000 
> 1500 200 43 3-5 3-5 600-1000 
Total 1200 57 - 7.1-17.5 8600-21000 

HILL GRASSLANDS 
< 500 1500 38 

10-12 10-24 
15000-36000 

> 500 1100 23 11000-26400 
Total 2600 51 - 10.0-24.0 26000-62400 

PLAIN GRASSLANDS 
<300 1000 45 12-15 12-30 12000-30000 

TOTAL 4800 116 3-15 9.7-23.8 46600-113400 

 
2.3. Landscape potential. 

The beauty of our mountains 
natural landscape can’t be set 
apart from the attractive 

landscape created by the 
multitude of species in the 
grasslands vegetal layer, whose 
flowers cover the whole colours 
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spectrum in the visible field. The 
predominant colours in the 
three summer months in the 
high mountains, are succeeded 
in the following way: blue colour 
in June (Iris ruthenica, Gentiana 
verna, Gentiana acaulis), red and 
yellow in July and August 
(Potentilla ternata, Aconitum 
anthora, Hedysarum 
hedysaroides, Dianthus 
tenuifolius, Dianthus glacialis, 
Armeria alpina, Gentiana lutea, 
Pedicularis verticillata  and 
others). 

 

2.4. Ecological potential. 
The area taken by the mountain 
permanent grasslands houses 
the most numerous plants 
species in the area of mountain 
relief. Their number is different 
from one vegetation layer to 
another, the maximum number 
being recorded on the low 
altitude grasslands, in the layer 
of the beech tree and common 
spruce.  

Although the hilly 
permanent grasslands cover 
only about 24% from the area of 
the hill relief, in their vegetal 
layer, there are grown numerous 
plants species in the area of the 
hill relief. The maximum number 
of plants species are recorded on 
the grasslands located in the 
area of high hills (500-800 m 
altitude), in the sub-layer of the 
evergreen oak and in the sub-
layer of beech, where there are 
predominant the grasslands of 
Agrostis capillaris and the ones 

of Agrostis capillaris + Festuca 
rubra. In the absence of forests, 
in the plain areas the permanent 
and temporary grasslands offer 
protection to the flower 
biodiversity, specific to the low 
altitude relief.   

They also represent areas 
of real ecological compensation, 
absolutely necessary in the areas 
with the highest presence of 
arable areas in the structure of 
the agriculture field.  

In the mountain 
grasslands, there were identified 
50 endemical species and 10 
species stated as monuments of 
nature. In the hilly grasslands, 
the number of endemical species 
reaches the figure 3: Primula 
elatior ssp. Leucophylla, Salvia 
transsilvanica; Thymus comosus. 

 

3. Frame-system of 
grasslands multifunctional 
use  

The system of 
multifunctional exploitation 
comprises all the technological 
sequences recommended for the 
feed yield, restrained as volume 
and intensity under the limits of 
resilience capacity. In 
comparison with the 
conventional systems of 
grasslands exploitation, the 
multifunctional used in present 
has some particularities, which 
specially refer to the following 
aspects:  

 restriction of fertilization 
technology, concerning the 
kind of fertilizer, the applied 
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dosis and the interval of 
reapplication;  
 restriction of use 

technology in feeding purpose, 
by strictly respecting the mixed 
and alternative use, the use 
system rotation, the 
recommended periods for 
mowing and grazing, and the 
annual and multiannual 
succession of using methods; 
 new technological 

sequences enclosure 
concerning: medicinal plants 
harvesting and practicing 
pastoral apiculture; measures 
for landscape preserving and 
biodiversity and measures for 
the agro-touristical 
exploitation. 

Essentially, making 
refference only to the restraints 
of fertilization technology, as 
basic anthropic intervention in 
the field of vegetal bed 
exploitation, in feeding purpose, 
we find the following 
conclusions:  

 maximum fertilization 
dosis don’tsurpass 150 N, 50-
100 P2O5, 50-100 K2O;  
 it is recommended as 

prioritary the direct organic 
fertilization (self-fertilization 
when using the grasslands for 
grazing) or indirect  (on 
threshed surfaces), with a dosis 
of maximum of 40 t/ha.  

The exploitation for 
animals feed may be achieved 
rationally by both methods 
(mowing- grazing), alternative 
or mixed ones. 

Melliferous and medicinal 
resources exploitation is 
simultaneously achieved with 
the feeding exploitation, 
adjusting the technology of the 
latter ones to the minimum 
demands requested by the first 
ones. For example, unlike the 
unilateral exploitation for 
feeding, within the system of 
multifunctional use, it is 
predominant the exploitation by 
mowing, with harvesting in 
more advanced vegetation 
stages of dominant plants.  

Taking into account the 
blossoming plants period in the 
vegetal bed of grasslands, the 
first mowing for the mountains 
areas is recommended to be 
done in July, for the hilly areas in 
June, and for the plainin May-
June.   

In the system of use only 
by mowing, the hilly areas one 
can obtain a forage crop by 
mowing at the end of August. In 
the plain, on irrigated areas, the 
mowing is done in July and at 
the end of August. On 
unirrigated areas, one can obtain 
one more crop at the end of 
August or at the beginning of 
September.  

In the system of mixed 
use (mowing-grazing), the 
grazing follows the first mowing 
in the mountains and the second 
mowing in the hills. In the plain, 
in conditions without irrigation, 
the grazing starts after the first 
mowing, in June, after which the 
vegetation is protected in order 
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to grow for the following 
mowing. In irrigation conditions, 
the grazing is usully done in 
September, after the last 
mowing.  

The grazing is done 
according the rules of the 
rational grazing, on strip 
grounds, using the electric fence, 
method which engenders the 
advantages of all uses:  

 it alows complementary 
uses (medicinal plants 
harvesting and pastoral bee-
keeping) on the strip grounds 
found in the regeneration 
period of plants after grazing;   
 it assures the multicolour 

vegetal bed, dominated by low-

height plants, which embellish 
the landscape and create 
tourist atractiveness;  
 it creates and attractive-

entertaining environment, by 
means of the equipments used 
for grazing (electric fence with 
specific signalling systems, 
watering places skilfully built 
and located within the grazing 
area), as well as by the 
maintaining system of animals 
during grazing (feeding in self-
service system, with the free 
moving of animals between the 
grazing area or with the 
permanent stationing of 
animals on the grassland, 
without shelter). 

 
CONCLUSIONS 
 

1. The potential of 
multifunctional use represents a 
complex trait of the vegetal bed. 
This is expressed by specific 
indexes to each type of utility:  
feeding, melliferous, 
phytotherapeutical, landscape 
and ecological potential.   

2. At the same time with the 
grasslands use  for feeding 
purpose, in addition, one can 
obtain, an average of 2.0-6.0 
kg/ha honey and  10-24 kg/ha  
dry matter of medicinal raw 
material.  

3. From the point of view of 
biodiversity, the area, taken by 
the permanent grasslands, 
houses the most numerous 
herbal plants in Romania’s flora. 
The maximum number is 

recorded on the low altitudes 
grasslands. According to the 
importance and utility, there 
were identified over 400 forage 
species, among which 238 
melliferous species, 116 
medicinal species, 53 endemic 
species and 10 monuments of 
nature. 

4. The integrated system of 
multifunctional exploitation of 
perennial vegetal bed comprises 
technological sequences for all 
the utilities a certain kind of 
grassland is good at, during a 
non-determined period of time. 
Within this system, the main 
technological links take firstly 
into account the flower 
biodiversity preservement, and 
once this desideratum achieved, 
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it comes the exploitation 
technology for main uses 
(forage, melliferous and 
medicinal resources).  

5. The unconventional 
system of grasslands use 
presents some particularities, 
which specially refer to the 
following aspects:  

 fertilization technology 
restriction, concerning the 
fertilizer type, the applied dosis 
and the reapplication interval;   

 feeding technology 
restriction, by strictly 

respecting the mixed and 
alternative use, the use rotation 
system, the mowing and 
grazing recommended periods 
and the annual and multiannual 
use methods succession;   

 the enclosure of new 
technological sequences 
concerning: medicinal plants 
harvesting and practising 
pastoral bee-keeping; measures 
for biodiversity and landscape 
preservement, and measures 
for agro-touristical 
exploitation. 
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