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Abstract

Permanent grasslands in the Carag-Severin County represent 30% of the total
area of the county and 65% of its agricultural area; depending on area size (about
258,000 ha), it ranks seconds among the counties in the country. The wide diversity of
botanical species identified on the permanent grasslands in this county determines a
multifunctional valorisation of these species: fodder value, melliferous value, medicinal
value, aesthetic value. The share of use values differs depending on grassland altitude.
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INTRODUCTION

Research conducted in the
last decades lead to the development
of a new vision about the use of
permanent grassland synthesised in
a complex index, i.e. grassland
multifunctional use value.
According to several authors, this
indicator was defined as follows:

- The ability of the vegetal
cover of a grassland to meet more or
less a series of criteria specific to
the functions of the production
system (FLEURY and DORIOZ,
2001);

- The ability of grassland
grasses and perennial legume
species of making up the
multifunctional structure of
agricultural systems (HARVIEU,
2002);

- The assessment of the effect

- of agricultural methods and
practices on vyield and grassland
quality (production period, food
value, use type), on the environment
(DURU et al., 2007).

Among sustainable natural
systems, permanent grasslands have
one of the most important features
of ecological compensation due to
such specific features as
biodiversity and multifunctionality
of the vegetal cover, perennity of
natural resources, stability of yields,
relationships with the environment,
etc. (HARVIEU, 2002).

The paper points out the
botanical composition of permanent
grasslands differentiated and
assessed at different altitudes
depending on the multifunctional
use value of component species.
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MATERIAL AND METHOD

Research was carried out
during 2011-2014, on permanent
grasslands in the Caras-Severin
County, Romania. The floristic
study consisted in applying the
double square method (DAGET et
POISSONET, 1971), determining
the  frequency and  specific
contribution of species. These
analyses were made in nine
stationary experimental points at
altitudes between 100 and 1400 m,
every 100 metres.

Fodder use value (FUV) was
assessed according to the following
size scale of this synthetic indicator
advanced by MOTCA (2005):

-FUV < 0.2; specialised
vegetal cover with extensive fodder
use;

- FUV = 0.2-0.4; specialised
vegetal cover with extensive fodder

use or with extensive
multifunctional use;
- FUV = 0.4-0.6;

multifunctional vegetal cover used
extensively in  half of the
components of its use value;

- FUV = 0.6-0.8;
multifunctional vegetal cover used
intensively in half of the
components of its use value;

- FUV = 0.8-1.0;
multifunctional vegetal cover used
at the maximum potential of all the
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components of its use value.

Grassland use level was also
pointed out by identifying the
functional types of grass species
that we grouped into six functional
classes (types) according to a set of
morphological and ecophysiological
features (DURU et al., 2007; CRUZ
et al., 2010):

- Type A, species for fertile
environments, short, with short
vegetation period (800°C), adapted
to permanent and frequent grazing;

- Type B, species for fertile
environments, very tall, with very
long vegetation period (1000°C),
adapted to precocious mowing;

-Type b, species for
relatively fertile environments, with
extremely long vegetation period
(1600°C), used for grazing,
particularly during summer;

-Type C, short species
typical to marginal areas, little
adapted to mowing, with low fodder
value, with long vegetation period
(1300°C);

-Type D, medium-size
species, with extremely long
vegetation period (1700°C), typical
for summer, with low fodder value;

- Type d, tall species, with
extremely long vegetation period
(over 1800°C), with very low fodder
value.
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Table 1
Characterisation of productivity and precocity of functional types of perennial
grasses (CRUZ et al., 2010)

Type A Type B Typeb | Type C Type D | Typed
Productivity | High High High Low Low Low
Precocity Very Precocious | Late Precocious | Late Late
(phenology) | precocious
The multifunctional feature cover: melliferous species,

was obvious also when determining
the non-fodder use value of the
grasslands due to the existence of
natural resources in the vegetal

RESULTS AND DISCUSSIONS

To sum up, the
multifunctional use value of the
grasslands is given by the following
indices:

e Agronomic and economic
value (productivity, food value,
exploitation type, perennity, etc.);

eEcological value, i.e.
impact on the environment (flows of
C, N and water between vegetation
and environment, preservation of
biodiversity and landscape,

medicinal species, aromatic species,
ornamental  species,  aesthetic
species, and species with energetic
value.

Studies carried out on the
floristic diversity of the grasslands
lead to the grouping of species into
three categories: fodder value
species (F), melliferous value
species (MF), and medicinal value
species (M). Since almost all
melliferous and medicinal species
also have a fodder value, we
classified them, to better express the
general multifunctional use value,
into mixed-use groups: F + MF, F +
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Fig. 1. Multifunctional use value of plain and plateau pastures (100-300 m) depending
on floristic structure of the vegetation cover (per share of species, %)
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F = forage species
MF = bee species
M = medicinal species
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Fig. 2 Multlfunctlonal use value of plain and plateau pastures (100-300 m)
depending on floristic structure of the vegetation cover (per share of species, %)

In the area of plain and
plateau grasslands (100-300 m), the
species we identified were classified
into the following groups of mixed
multifunctional use: 38-39 species
in the group F + MF (29-34% of the
total species), 24-30 species in the

group F + M (21-23%) and 51-64
species in the group F + MF + M
(45-48%). The  aesthetic or
landscape value of the species on
the grasslands in the area was
estimated in 93-112 species (82-
85%) (figure 1 and figure 2).
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Fig. 3. Multifunctional use value of plain and plateau pastures (300-500 m) depending
on floristic structure of the vegetation cover (per number of species)
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Fig. 4. Multifunctional use value of plain and plateau pastures (300-500 m) depending

on floristic structure of the vegetation cover (per share of species, %)

The mixed multifunctional
use value of the species in the
vegetation area of the grasslands on
low hills (300-500 m altitude)
(figure 3 and 4) allowed the
classification of species into use
groups, as follows: the number of
species in the group F + MF ranged
between 21 and 27, the number of
species in the group F + M ranged
between 19 and 24, and the number

of species in the group m + MF + M
ranged between 47 and 51.

The share of these groups
of species varied between 24-26%
in the group F + MF, between 22-
24% in the group F + M, and
between 50% in the group F + MF +
M. To estimate the aesthetic use
value, we estimated 82-92 species
sharing 90-94% of the total species
identified
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In the high hill vegetation
area (500-700 m), the mixed
multifunctional use value of the
species in the vegetal cover had the
following distribution: between 29-
35 species were classified in the
group F + MF, 20-26 species were
classified in the group F + M, and
43-78 species were classified in the
group F + MF + M. The share of
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these species of the total number of
species had the following structure:
between 25-32% for the group F +
MF, between 19-22% for the group
F + M and between 46-56% for the
group F + MF + M. The aesthetic
value of these species was pointed
out by 81-133 species representing
88.96% of the total species
identified (figure 5 and figure 6).
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Fig. 6. Multifunctional use value of plaln and plateau pastures (500-700 m) depending
on floristic structure of the vegetation cover (per share of species, %)
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Fig. 7. Multlfunctlonal use value of plain and plateau pastures (>700 m) depending on

floristic structure of the vegetation cover (per number of species)
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As for the permanent
grasslands in the mountain (sub-
Alpine and Alpine) area (>700 m
altitude), the structure of the mixed
use value of the species making up
the vegetal cover was as follows:
between 19-26 species in the group
F + MF, between 8-14 species in the
group F + M and between 16-30
species in the group F + MF + M.
These species groups with mixed
use had the following share of the

Dragomir N. et al.

total number of species in the
vegetal cover: 36-45% for the group
F + MF, 17-20% for the group F +
M and 38-44% for the group F +
MF + M.

From the point of view of
the aesthetic value of species, we
estimated that there were 32-56
landscape value species
representing 74-82% of the total
number of species in the studied
grasslands (figure 7 and figure 8).
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Fig. 8. Multifunctional use value of plain and plateau pastures (>700 m)

depending on floristic structure of the vegetation cover (per share of species, %)

In general, on  most
permanent grasslands, the largest
share of the floristic structure is that
of Poaceae, which also represents
the species that ensure fodder
quality together with Fabaceae
species.

Taking into account their
importance in the fodder us of the
grasslands, Poaceae species were
grouped (according to the French
school of grassland typology) into
six functional types depending on
their agro-biological features and on

their vegetation factor requirements.
Data presented in table 2 below
show a wide variation between the
types of grasslands of the Caras-
Severin County, Romania.

Thus, in the floristic
structure of the grasslands in the
plain and plateau areas (100-300 m)
predominate the following
functional types of Poaceae: 29-
30% species of the functional type
A, 21-29% species of the functional
type B, 14-21% species of the
functional type b and 28% species

Romanian Journal of Grassland and Forage Crops (2015)11 53



of the functional type C, with no
species of the functional types D
and d. In most cases, these species
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are precocious and semi-precocious,
and are fit for both frequent grazing
and mowing.

Table2
Use value of grasslands depending on the structure of the functional types of
Poaceae
Grassland Functional types of Poaceae Significance of the share of functional
altitude limits (%) types of Poaceae
(m) AlB|b]|C d
100-200 2912914128 0 Precocious and semi-precocious species
adapted to frequent grazing and to late
mowing
200-300 3021|2128 0 | O Precocious to late species fit for mowing
during the entire vegetation period
300-400 1827|1045 0 | O Mixed use species most of which are fit
for mowing
400-500 9 |21 |24 |46 | 0 | O | Species fit for grazing with a high content
of dry matter and low foliar area
500-600 15146123 |16| 0 | O Tall species with longer leaf life adapted
to precocious and late mowing
600-700 2210|067 (11| 0 Short to medium species, late, little
adapted to mowing, used for grazing
700-1000 2014|1144 (11| O Medium to low species with good fodder
value during vegetation, used for grazing
1000-1400 25| 8 | 1733 |17 | O Species typical for summer, with low
fodder value, used for grazing
>1400 121 0 |12 |51|25| 0 Late species with long leaf life, with
mediocre fodder value, used for grazing
In the area of low hill The structure of the
grasslands  (300-500 m), the functional types of Poaceae in the

structure of the functional types of
Poaceae was as follows: between 9-
18% species of the type A, between
21-27% species of the type B, 10-
21% species of the type b, and 45-
46% species of the type C. From a
functional point of view, these
species are adapted to mixed use;
they have a high content of dry
matter and a low foliar area.
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high hill area (500-700 m), contains
the following groups: between 15-
22% species of the type A, 46%
species of the type B, 23% species
of the type b, 16-67% species of the
type C and 11% species of the type
D. In the grasslands in this area of
vegetation, there are low, medium,
and high Poaceae species, some of
which are precocious and some late,
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used for both mowing and grazing,
depending on their share.

In the mountain (sub-
Alpine and Alpine) grasslands
(>700 m) we identified the
following  functional types of
Poaceae: 12-25% species of the type
A, 8-14% species of the type B, 11-
17% species of the type b, 33-51%
species of the type C and between
11-25% species of the type D. As
we can see, in the structure of these
grasslands there are also species of
the type D characterised as
belonging to the category of
medium size, very late species
(blooming at around 1700°C)
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typical for summer, some of which
have a low use in animal feeding.
These species are used in most cases
though direct grazing.

In order to assess the general
fodder use value of permanent
grasslands, we conducted a study to
determine this indicator depending
on the structure of floristic
composition and of the
technological ~ improvement  of
grasslands  through fertilisation
(table 2). The fodder use value was
assessed according to a scale from 0
to 1, establishing the grassland use
level (from extensive to intensive
use).

Table 3

Fodder use value of the grasslands in the Caras-Severin County, Romania,

depending on the specific floristic composition and on fertilisation level

Altitude | Fertilisation level | Fodder use | Characterisation of the fodder use
(m) value value of the vegetal cover
100-200 | No fertiliser 0.16 Specialised vegetal cover with

excessive fodder use
Complex 0.68 Multifunctional vegetal cover
fertilisers used intensively in half of its use
value components
Animal manure 0.39 Specialised vegetal cover with
intensive fodder use or with
extensive multifunctional use
200-300 | No fertiliser 0.18 Extensive fodder use
Complex 0.69 Intensive multifunctional use in
fertilisers half of its use value components
Animal manure 0.44 Extensive multifunctional use
300-400 | No fertiliser 0.18 Extensive fodder use
Complex 0.70 Intensive multifunctional use in
fertilisers half of its use value components
Animal manure 0.48 Extensive multifunctional use in
half of its use value components
400-500 | No fertiliser 0.19 Extensive fodder use
Complex 0.75 Intensive multifunctional use in
fertilisers half of its use value components
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Animal manure 0.51 Extensive multifunctional use in
half of its use value components
500-600 | No fertiliser 0.19 Extensive fodder use
Complex 0.72 Intensive multifunctional use in
fertilisers half of its use value components
Animal manure 0.55 Extensive multifunctional use
600-700 | No fertiliser 0.17 Extensive multifunctional use
Complex 0.63 Intensive multifunctional use in
fertilisers less than half of its use value
components
Animal manure 0.49 Extensive multifunctional use
700- No fertiliser 0.14 Extensive fodder use
1000 | Complex 0.55 Extensive multifunctional use
fertilisers
Animal manure 0.38 Intensive fodder use
1000- No fertiliser 0.13 Extensive fodder use
1400 | Complex 0.46 Extensive multifunctional use
fertilisers
Animal manure 0.31 Intensive fodder use
>1400 | No fertiliser 0.11 Extensive fodder use
Complex 0.37 Intensive fodder use
fertilisers
Animal manure 0.29 Intensive fodder use

Depending on the results,

we could see the following:

. In all the types o
grasslands we studied, in the four
vegetation areas and nine altitudes,
where there no improvement
measures were taken, the fodder use
value of the vegetal cover ranged
between 0.11 and 0.19, which
shows that these grasslands have a
specialised vegetal cover with
extensive fodder use;Improving
grasslands in the studied areas by
applying complex mineral fertilisers

increased the fodder use value to
values between 0.37-0.75, which
shows that these  improved
grasslands have a multifunctional
vegetal cover used both extensively
and intensively at least in half of its
use value components.

On grasslands improved by
applying organic fertilisers, fodder
use value ranged between 0.29-
0.55, which points to a
multifunctional vegetal cover used
extensively in half of its use value
components.
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CONCLUSIONS

In the area of plain and
plateau grasslands (100-300 m), the
use value of the species is given by
the following multifunctional use
groups: group F + MF, between 29-
34%; group F + M, between 21-
33%; group F + MF + M, between
45-48%;

Species in  the hill
grasslands  (300-700 m) were
grouped as follows: group F + MF,
between 24-32%; group F + M,
between 19-24%; group F + MF +
M, over 50%; Species in the
grasslands at over 700 m a: group F
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