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Abstract

In Bucegi Mountains permanent grassland covers 8747 ha, and is an important
feed source for domestic livestock and wild fauna, which are grazing from the lowlands
up to the highest peaks of the massif. The present sward and soil are the result of
centuries of ecological utilization, mainly by paddocking system with cows on lower
altitudes and with sheep on higher ones. Bibliographic references are mentioning that
the fodder quality decreases proportionally with higher altitude levels, mainly because
of environmental restrictive conditions, such as a reduced growing season, soil acidity,
etc. The aim of the present study is to determine how much is the fodder quality
decreases on higher altitudes. In order to determine that, soil and grass samples have
been taken from six different areas and altitudes from Bucegi Mountains (1350-1800
m). The results are showing that the crude protein has decreased from 22,0% on a
lower altitude (1385 m) at 7,8% on a higher altitude (1790 m). The data obtained as a
result of the present study is consisting with the bibliographic references, showing that
the quality of fodder is decreasing on higher altitudinal levels.
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INTRODUCTION

In  Bucegi Mountains, important role on  vegetation

permanent grasslands are covering
8747 ha, and are an important
fodder resource for domestic
livestock and wild fauna, which are
grazing from the lowlands up to the
highest peaks of the massif. The
present sward and soil, the result of
centuries of ecological utilization, is
a well-documented subject in our
scientific literature (PUSCARU et
al., 1956; BELDIE, 1967; etc.) but
the altitudinal evolution of fodder
quality is not so well studied as well
as the relation between the chemical
composition of plants and soils. It is
known that the altitude plays an

distribution, and as indicated by
MARUSCA (2001), the
pedogenetical ~ factors influence
soil’s chemistry, and together are
playing an important role on
biogeochemical cycle of matter in
ecosystems, influencing the
vegetation, thus the chemical
composition of living matter has
developed and adjusted to the
chemistry of environments over
long periods of geologic time
(KABATA-PENDIAS, 2011),
therefore the mineral quantities
from plants differs not only from
species to species but also from one
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and the same plant in relation to
their growing environment

MATERIAL AND METHOD

3 to 7 floristic surveys have
been carried out during the summer
of 2011, each covering 100 square
meters, on six areas located at
different  altitudes in  Bucegi
Mountains, using the KLAP-
ELLEMBERG method and there
have been taken grass samples from
all studied areas (each weighing 200
grams).

Soil samples have been
taken, from the depth 0-15 cm, on
the same surface (100 square
meters) and analyzed by the Office
of Pedological and Agrochemical
Studies - Brasov using the
methodology developed by the
Research Institute for Pedological

RESULTS AND DISCUSSIONS

From the phytocenotic
aspect the vegetation of studied
grasslands is classified under two
alliances Potentillo ternatae -
Nardion (PON) and Seslerion bielzii
(SEB). The pastoral value of those
grasslands is low, with values
ranging between 1 and 20,
indicating an advanced degradation
status of the grass carpet. Thus in
Coteanu area are present subalpine
Seslerion bielzii grasslands, their
pastoral value is ranging between 5
and 10 (degraded to medium). In
Obarsia — Valea Sugarilor area it
was determined subalpine Festuca
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(DAVIDESCU, 1956).

and Agrochemical Studies from
Bucharest.

After drying and grinding,
the grass samples have been
analyzed for total Nitrogen (crude
protein) using Kjeldahl method,
crude fiber, cell walls (NDF, ADF)
by Van Soest method and organic
matter digestibility (OMD)
coefficients of by Near Infrared
Spectroscopy (NIRS). Analyses of
mineral elements contents have
been made for phosphorus using
colorimetric  method, potassium
using flamfotometric method and
magnesium, iron, copper and zinc
using atomic absorption
spectroscopy.

sp. grasslands (PON 1) with a low
pastoral value (1 to 5) indicating an
advanced degrading stage.

The grasslands from Plaiul lui
Mircea, subalpine Nardus stricta
type (PON 2), have also a low
pastoral value, 5 to 10 (degraded to
medium). On Coteanu and Surlea
areas are present grasslands from
higher mountain Nardus stricta type
(PON 3), with a low pastoral value
(5 to 10). On the last two areas,
Diham and Pripor, the vegetation
consists on medium mountain
Nardus stricta type (PON 4) with a
better pastoral value (10 to 20).
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The chemical composition
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organic matter taken from studied

and the digestibility coefficients of areas are showed in table 1.
Table 1
Chemical composition of studied fodder samples % DM
Nr. Area Altitude | CP CF | ADF | NDF | OMD
Crt. m % % % % %
1 Obarsia—Valea Sugarilor 1790 78 | 404 | 446 | 71,3 39,7
2 Plaiul lui Mircea 1700 8,9 | 412 | 46,2 | 73,0 36,8
3 Coteanu 1600 143 | 325 | 37,6 | 59.9 58,6
4 Surlea 1550 17,4 | 28,9 | 33,7 | 58,0 64,8
5 Pripor 1420 18,9 | 26,6 | 30,8 | 54,3 70,8
6 Diham 1385 22,0 | 254 | 30,2 | 53,8 76,9
The crude protein (CP) As the altitude decreases

content of the six samples taken
from different altitudinal levels is
ranging between 7,8% and 22,0%.
The lowest protein value (7,8%)
was recorded at the sample from
Obarsia — Valea Sugarilor (1790 m),
followed by the one from Plaiul lui
Mircea (1700 m) with 8,9% CP.

the crude protein content increases
(figure 1), thus in Coteanu area
(1600 m) the CP content was of
14,3%, with approximately 6
percent higher than in Obarsia —
Valea Sugarilor and Plaiul lui
Mircea, in Diham area (1385 m) the
CP determined was of 22,0%.
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Fig. 1. The crude protein evolution in relation with the altitude
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The crude fiber (CF)
content ranged between 25,4% to
41,2%. As the altitude decreases, it
can be observed a lowering of crude
fiber content, so the higher value
was registered in Plaiul lui Mircea
area (1700 m) with 41,2% and the
lowest in Diham area (1385 m) with
25,4%.

Regarding the content of
cellular walls (ADF and NDF) it
was recorded a difference of 16%
for ADF and 19% for NDF between
the two altitudinal levels (highest
and lowest).

The digestibility
coefficients of the organic matter
(OMD) from the samples analyzed
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altitude, the values growing as the
altitude decreases.

The mineral content (ash)
ranged between 4 to 12%, the
highest value registered at Diham
sample (12,2%) (Table 2).

The samples analyzed had
a low content of phosphorous, under
the optimum value (0,350%), near
the limit of deficiency were
registered in case of the samples
from Pripor (0,251%) and Diham
area (0,296%).

The potassium level
was optimal (2,71% - 4,10%),
excepting for the samples taken
from Obarsia — Valea Sugarilor and
Plaiul lui Mircea areas where the

valued from 36,8% on the higher content is near the limit of
altitude to 76,9% on the lower deficiency (1,06%).
Table 2
Mineral content of fodder samples
Nr. A Ash | Phosphorus | Potassium Magne- Iron | Copper | Zinc
rea sium
Crt. % g% g% g% ppm | ppm ppm
Obarsia—
1 Valea 4,85 | 0,011 1,06 0,10 3,69 | 0,56 9,83
Sugarilor
o | Plaiul it} 507 1§ ogg 1,06 010 |549 |056 |16,13
Mircea
3 Coteanu | 10,58 | 0,169 2,71 0,16 26,52 | 1,02 16,82
4 Surlea 9,06 | 0,203 2,93 0,14 18,28 | 1,13 14,33
5 Pripor 10,17 | 0,251 3,65 0,16 9,70 | 0,80 12,56
6 Diham 12,02 | 0,296 4,10 0,13 26,90 | 1,25 12,54
The magnesium content content of the analyzed samples, it

was at optimum level for all the
samples analyzed, ranging from
0,10 to 0,16%. In the case of iron
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can be noticed an obvious
deficiency, with very low levels
compared to optimum values (50 -
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300 ppm). A deficiency is recorded
also for the copper content, with
very low values (0,56 - 1,25 ppm)
compared with optimal levels of 2
to 15 ppm. The zinc level was
optimal for the samples taken from
Plaiul lui Mircea (16,13 ppm) and
Coteanu (16,82 ppm), for the Surlea
area the value was at a lowest
optimal level (14,33 ppm), the rest
of the samples analyzed had a zinc
deficiency.

The low contents of
minerals are registered due to the
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from the decomposition of organic
matter, and, in some cases by
padocking. The soils have, generally
speaking, a short profile, a high
content of limestone rocks making
them less acid than the deeper soils
with a low content of base cations
located at lower altitudes. Most of
the soils are highly acidic as shown
by the pH (with values < 5,0), this is
the case for Obarsia — Valea
Sugarilor area, Plaiul lui Mircea,
Coteanu and Surlea areas. The soils
from Diham and Pripor, with a pH

lack of fertilization; the only greater than 5,1, are moderately acid
sources of elements are resulting (table 3).
Table 3
Main agrochemical characteristics of the studied soils
. Hydrolytic Mobile] Mobile
Nr. Altitude L Humus | Total
Crt Area m PHH20 acidity % N P K
% ppm ppm
Obarsia—
1 | Valea 1790 4,5 24,6 9,38 2,30 9,8 61,0
Sugarilor
o | Plallui 70y | 44 22,6 644 | 145 | 480 | 1200
Mircea
3 | Coteanu 1600 4,5 39,9 7,35 2,93 | 146,0 | 101,0
4 | Surlea 1550 4,5 40,7 9,38 381 | 295 | 1520
5 | Pripor 1420 51 52,8 6,58 3,47 85,0 3140
6 | Diham 1385 57 77,1 5,81 4,47 | 160,0 | 400,0
The degree of Dbase and Pripor) have a good supply of

saturation of the studied soils are
ranging between 22,6% (oligobasic)
and 77,1% (mesobasic). Some soils
have high humus content, meaning
over 7%, the case for Obarsia Valea
- Sugarilor, Coteanu and Surlea, and
the others (Plaiul lui Mircea, Diham
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humus. This appears due to
accumulation of raw acid humus
and because the mineralization
process are weaker at these soils.

Total nitrogen content varies
between 1,45 (poor) and 4,47
(good). The phosphorus and

73



potassium contents register wide
variations due to the fact that some
samples have been taken from

CONCLUSIONS

In Bucegi Mountains, on
altitudes ranging between 1350 —
1800 m, the sward is in different
degrading stages due to improper
grazing and fertilization systems.

As the altitude increases, the
fiber and the cellular walls content
(NDF and ADF), in generally, are
increasing, and the crude protein
and organic matter digestibility
(OMD) coefficients are decreasing.

The macro elements content
from plants decreases as altitude
increases, the most obvious being
the potassium level who drops from
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