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ABSTRACT

In this study the objective was to determine thfeat$ of mineral and organic — mineral fertilizens the
vegetation cover of a hayfield from the hill ardav@stern Romania, respectively Kil§irimis County). The
average of the annual air temperature in this re@d 0.7°C and the average of the annual rainfall amount is
608 mm. The climate in the studied area is tempecamntinental with Mediterranean influences. The
experimental field was organized by setting 6 figettion variants (3 mineral and 3 organic — mihera
fertilisation variants) and a control non-fertiliseariant. Every studied variant had three repdisafThe
vegetation data were collected using the lineantpguadrate method, thus calculating several végata
features. The vegetation features taken in acoment: the botanical composition, the biodiversgpdcies
richness, Shannon and Simpson indexes), some ézalagdexes (temperature, humidity, soil reactiom
light). The fertilisation influenced mainly the loiwersity and the light and soil reaction ecoloy&@ectre.
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INTRODUCTION

The aim of this research is to evidence severaaspf the fertilisation influence on the
forest steppe grassland vegetation. Loss of biosityeis a pressing problem for the
biosphere. Current estimations for one of the kaitds of the biodiversity — species
richness — indicate that the extinction rates agédr than in the recent past and are still
increasing (A&UIAR, 2005). The researches in this way are numeroese tlbeing
approached different issues of this topic. Fornesearches developed by U et al.
(2011) have evidenced that the consequent manage®ssation increased uniformity of
grassland communities and only several dominamit gigecies prevailed there. The results
show that some temperate grassland can be resigiashort-term perturbation by
fertilisation. RERIK et al. (2011) show that plant species richness can, at |eatially,
recover after an initial diversity decline caussdfértilization. EANNERET et al. (2007)
has investigated the intensity of management omgithgsland biodiversity, considering the
fertilisation and exploitation. The obtained resuthowed that for biodiversity at farm
level, extensive grasslands all over the farm waa@dhe best.

MATERIAL AND METHOD

The objective of this study is to compare differemnieral and organic-mineral fertilisation

doses applied on forest steppe grassland vegefationthe hill area of western Romania,
respectively Fiki (Timis County). The research plots were set on a homageno
vegetation sector of the hayfield. The fertilisatiariants applied were the following: V1

— control; V2 - Noo + Psg + Kso, V3 - Niso + Pso + Kso; V4 - Nioo+100+ Pso + Kso, V5 - 20 t
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sheep manure +sf, V6 - 20 t sheep manure g™ Kso; V7 - 20 t sheep manure +N+

Pso + Kso. The plots were set in blocks with seven variaams three replicates, each
having a surface of 20 square meters (4 m x 5 m¢yThave been harvested by cutting
twice a year. The fertilisers were applied in Nobem2010 and the data were collected in
2011.

The vegetation data were collected using the ling@ant quadrate method ABET et
PoissoNET, 1971). The data obtained in this way were praé$sr the calculation of the
biodiversity indexes Shannon and Simpson. Also etheere realised the ecological
spectres for temperature, humidity, soil reactiod Bght using the indexes set by¥acs
(1979) for Romanian grasslands aftet ENBERG (1988).

The significance of the analysed ecological indegeke following:

- temperature (T): 1 — species found in cold areas (boreal, arctamne); 3 — species
found in cool areas (mountain, subalpine); 5 — ig3elound in temperate areas (hilly,
sub-mountain); 7 — species found mainly in warnasrgplain); 9 — species found in
warm areas (Mediterranean); x (0) — species iedsfit for temperature;

- humidity (U): 1 — species found on very dry soils; 3 — spe@esd on dry soils; 5 —
species found on moderate humid soils; 7 — spdo@sd on moderate humid to
humid soils (that do not dry out); 9 — species fbuon humid — wet soils (often
airless); 10 — species found on flooded soils;)x{(8pecies indifferent for humidity;

- soil pH (R): 1 — species found only on very acid soils; 3 —ciggefound mainly on
acid soils; 5 — species found mainly on moderatd acils; 7 — neutral soils (from
moderate acid to moderate alkaline); 9 — speciaadmnly on neutral and alkaline
soils; x — species indifferent for the soil pH;

- light (L): 1 - species found in full shade; 3 — species foarsthade; 5 — species found
in moderate shade (that are growing in shade betate a moderate shading); 7 —
species found in light (low tolerance to moderagat); 9 — species found in full light
(Kovacs, 1979).

S
The Shannon index formula used in this work iseth&opy one:H'= —Z p; xInp,
i=1

where:S = species number from the studied sample (speiciesess)p; = percentage of
the speciesdin S (BEALS et al, 2000).

S
The Simpson index formula used herels= " (n,/N)* =Y p?
=

where: n; = the total number of individuals of the speciedN = the total number of
individuals of the all species from the samples n; / N (SAMFIRA et al, 2011).

RESULTS

The analysed grassland vegetation cover is domnagedgropyron repenand Festuca
arundincea An important contribution was determined also foe following species:
Bromus hordeaceus, Poa pratenaisd Lotus cornicultatusThe botanical composition of
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the analysed fertilisation variants is presente&igure 1and it shows that the chemical
fertilisation has determined the increase of thasgges contribution, while the mixed
fertilisation has determined the increase of thatrdoution of the species from other
botanical families.

The total plants species number in the control Pitdt) was 29, this value decreasing in
the case of the chemical fertilisation variant (W3, V4) and the last organic — mineral
fertilised variant (V7) Figure 2. The biodiversity assessing using the Shannoexirfd’)
(Figure 4 and Simpson indexXD|) (Figure 5 have evidenced the same situatidh being
the inverse oD. According to PANTUREX et al (2005), the fertilization determinates the
decrease of species richness. Other researchelopleddy MNTU et al (2011) show that
the organic fertilizer rates triggered changesha tanopy structure by reducing the
percentage of grasses, from 70% to 14-31%, andasorg the percentage of legumes.

The fertilisation doses applied have determinediticecase of the percentage of species
found in light (L7) and the decrease of their cager, except V5 variant. The humidity (U)
and temperature (T) spectres were slightly infleenby fertilisation. In the case of the

ecological spectre for soil reaction (R), the gesaitchanges have been noticed in V2
(mineral) and V6 (organic-mineral).
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Figure 1. Influence of fertilisation on the florisic composition
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Figure 2. Influence of fertilisation on the speciesichness
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Figure 3. Influence of fertilisation onH'  Figure 4. Influence of fertilisation onD

Other aspects analysed were the influence of ttididation on the ecological spectres for
light (L) (Figure 5, temperature (T)Higure 6), humidity (U) Figure 7) and soil reaction
(R) (Figure 8.
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Figure 5. Influence of fertilisation on the ecologial spectre for light (L) (a-V2; b-V2;
c- V3; d-V4; e -V5; f-V6; g-V7)
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Figure 6. Influence of fertilisation on the ecologial spectre for temperature (T) (a-
V3; d-V4; e -V5; -V6; g-V7)
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Figure 7. Influence of fertilisation on the ecologial spectre for humidity (U) (a-V2; b-
V2; c- V3; d-V4; e -V5; f-V6; g-V7)
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Figure 8. Influence of fertilisation on the ecologial spectre for soil reaction (R) (a-V2,;
b-V2; c- V3; d-V4; e -V5; f-V6; g-V7)

Fertiliser supplies determinate an increase inienitravailability for plants. In these
conditions, only a few fast growing plant specias compete for light eliminating less
competitive plants (RANTUREX et al, 2005). According to GRATOV-PETKOVIC et al,
(2006) there is a correlation between hydrotheromditions of the soil and the ecological
indices of plants for moisture (F), light (L) aretriperature (T).

CONCLUSIONS

The biodiversity is diminished by chemical fer@isn, the organic-mineral low doses
maintaining this parameter close to the non-feddi variant in the forest steppe grassland
dominated byAgropyron repensand Festuca arundinaceaRegarding the ecological
indexes, the greatest influence was evidence chéncase of light and soil reaction
ecological spectres. It is recommended to be appbes fertilisation doses that will not
affect the biodiversity and structure of the grasdlvegetation.
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