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Abstract 
This paper presents the results obtained during 1998-2006 on a degraded 

pastureland with Festuca valesiaca L., improved through fertilization with medium 
doses of mineral and organic fertilizers and through rational use and mowing when 
the dominant grass species start flowering. The Festuca valesiaca L. pasturelands from 
the Romania's forest steppe react positively at medium organic and mineral 
fertilization, through the improvement of botanical composition and structure and 
through the increase of the raw protein content in the fodder, The best results were 
obtained at 10 manure Mg ha·1 applied associated annually with mineralfertilizers in 
dosesof50-100 N kg ha' l , 25-50 P20skg ha·1 and 50-100 K20 kg ha·1, The doses and the 
combinations between the fertilizers must be established regarding the economical 
and organizing possibilities of the beneficiary of the pastoral area and regarding the 
soil and climatic conditions of the pastureland. 
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INTRODUCTION 
The permanent pasture

lands from Romania measure a 
4.934 mil. ha area, from which 
340,000 ha are situated in forest 
and forest steppe zone, on low 
productive soils, eroded and with 
an inappropriate botanical 
composition, leading to small and 
low quality productions. 

From the point of view of 
the area occupied with permanent 
meadows, Romania is found on the 
fifth place in Europe, after France, 
United Kingdom of Great Britain 
and Northern Ireland, Spain and 

Germany. The field area used for 
producing fodder, which has 4.934 
million ha meadows, at which 1.1 
million ha arable land is added, is 
greater than the total farming area 
of Belgium, Holland and 
Switzerland together. 

Permanent meadows are an 
important source for supplying 
animal feed, on the condition of 
applying improvement measures, 
accompanied by a rational use. 

For a long-term period, on 
the permanent meadows from 
Romania, no elementary mana-
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gement measures were applied, 
estimating that they could get 
efficient yields without 
technological inputs even if 
grazing began early in the spring 
and continued late in the autumn. 

Because of supplying 
insufficient material and financial 
resources and of the diminution in 
the interest for improving 
permanent meadows, some 
technological actions that began 
and ended until 1989, diminished 
until being abandoned. 

As a result of this attitude to 
the exploitation of permanent 
meadows, yields decreased every 
year. This phenomenon was also 
accompanied by a great 
degradation of vegetation. With 
time, the species having a high 
fodder value, a good energy and 
growing again capacity, were 
replaced by species without 
fodder value that decrease the 
quality of animal products and 
species that damage vegetation 
and animal health. 

Meadow degradation is 
determined by changes that take 
place in plant living conditions and 
in the structure of vegetation. 
When these changes are 
accompanied by yield decrease or 
its quality worsening, meadow 
does not correspond any more 
from the economic viewpoint. The 

organic fertilization has a special 
significance for permanent 
meadows if soils on which they are 
found have some unfavourable 
chemical characteristics (CARLEN et 
al., 1998, ZIMKOVA et al., 2007). 

Almost 65-70 % of the 
permanent pasturelands from the 
Moldavian forest-steppe are 
placed, on slopes and they are 
damaged by erosion, which 
diminishes very much their 
productive potential (VYNTU et al., 
2003, 2008). The low efficiency of 
these pasturelands is due to the 
irrational exploitation, allowing 
too many animals for grazingon 
each hectare, and also to the 
absence of any improving 
measurements. 

In many situations, the 
increase of the productive 
potential of these pasturelands can 
be realized through fertilization 
with different combinations and 
doses of organic and mineral 
fertilizers (HOPKINS et al., 1999, 
JEANGROS et al. 2003, PEETERS et al., 
2004, RYSERetal. 2001). 

In this paper we will 
present the obtained results 
during 1998-2006, on a permanent 
pasture land of Festuca valesiaca 
L., improved by fertilization with 
different doses and combinations 
of organic and mineral fertilizers 
(SAMUIL et al., 2008, 2009). 
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MATERIAL AND METHOD 
This experiment was 

conducted on a permanent 
pastureland of Festuca valesiaca L, 
with a poor botanical composition, 
placed on a field with a 10% slope. 

The soil is a cernosium 
cambic type, lightly washed, with 
argile type texture and pH 6,5-6,7. 
The mobile phosphorus content is 
25-30 ppm and the mobile 
potassium content is 300-350 
ppm, at a 0-30 cm depth. In order 
to improve this pastureland, by 
fertilization with different doses 
and combinations of organic and 
mineral fertilizers, we carried out 
a monofactorial type experiment, 
with the following variants: VI -
unfertilized control; Vz - 25 kg ha-1 
PzOs + 50 kg ha-l KzO; V3 - 50 kg 
ha- l N + 25 kg ha- l PzOs + 50 kg ha
l KzO; V4 - 100 kg ha- l N + 50 kg 
ha-1 PzOs + 100 kg ha-1KzOVs - 10 t 
ha- l manure annually; V6 - 20 t ha-1 
manure once at two years; V7 - 40 
t ha- l manure once at four years; 
VB - 10 t ha- l manure annually + 50 
kg ha- l N + 25 kg ha- l PzOs+ 50 kg 
ha-1 KzO; Vg - 10 t ha-l manure 
annually + 100 kg ha-1 N + 50 kg 

RESULTS AND DISCUTIONS 
The data presented in Table 

1 show the positive effect of 
fertilization on the OM production, 
with differences related to the 
applied doses and fertilizer types 
and to the climatic conditions 
during the experimentation period. 

ha- l P20S + 100 kg ha-1 K20, VlO -

20 t ha-1 manure once at 2 years + 
50 kg ha-1 N + 25 kg ha-1 PzOs + 50 
kg ha- l KzO; Vl1 - 20 t ha-l manure 
once at 2 years +100 kg ha- l N + 50 
kg ha- l PzOs + 100 kg ha-1 KzO. 

The manure, phosphorus 
and potassium were applied in 
autumn, while the nitrogen was 
applied in spring, before the 
beginning of the vegetation period 
(first decade of April). We 
harvested when the dominant 
grasses matured. 

The production was 
expressed in dry matter (DM). 

At a rate of 1000 kg 
manure, the chemical composition 
was of 5 kg N, 3 kg PzOs and 7 kg 
KzO. For establishing the nutrition 
relations and for nutrient 
replacing, we have calculated the 
quantity of nitrogen obtained from 
crops and the coefficients of using 
nitrogen from organic, mineral 
fertilizers and from the 
combinations of used fertilizers, 
based on the direct relation 
between them and the yield size. 

From the data obtained 
during 1998-2006 we can observe 
that the fertilization can conduct to 
relatively high productions, in 
relation with the applied 
fertilizer's types and doses. No 
matter the combinations of the 
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applied fertilizers, the best 
productions were realized at the 
variants where the highest doses 
were applied. 

The average production 
during 1998-2006 was of 3.0 Mg 
ha-1 DM, for the unfertilized 
control and of 4.5-5.6 Mg ha-1 DM, 
in the case of the variants fertilized 
with mineral compounds, realizing 

statistically assured increases of 
49-95%. 

In the case of organic 
fertilized variants, the obtained 
productions were 4.7-5.0 Mg ha-1 

DM, realizing increases 56-77% 
and for the variants where the 
combinations of fertilizers were 
applied the obtained productions 
were 5.3-6.0 Mg ha-1 DM, realizing 
increases of 77 -100%. 

Table 1 
Influence of fertilization on dry matter production L DM Mgha-1) 

Fertilization 1998-2000 2001-2003 2004-2006 1998-2006 
variants tjha % tjha % tjha % tjha % 

Vl 2.8 100 3.4 100 2.9 100 3.0 100 
V2 3.4* 121 5.1** 150 5.0*** 170 4.5** 149 
V3 4.0*** 143 5.3** 156 5.3*** 192 4.9*** 161 
V4 4.7*** 168 6.6*** 194 5.5*** 221 5.6*** 195 
V5 4.1*** 146 5.7*** 168 4.4* 150 4.7** 156 
V6 4.5*** 161 5.2** 153 5.2*** 178 5.0*** 164 
V7 4.2*** 150 5.4** 159 5.5*** 187 5.0*** 177 
V8 4.7*** 168 6.9*** 203 5.2*** 179 5.6*** 185 
V9 4.9*** 175 7.1 *** 208 5.9*** 201 6.0*** 198 

Vl0 4.6*** 164 6.4*** 188 5.0*** 172 5.3*** 177 
Vll 5.1*** 182 7.2*** 212 5.6*** 193 6.0*** 200 

Average 4,3 5,8 4.8 5.1 
LD5% 0.6 Mgha-1 0.8 Mgha-1 1.3 Mgha-1 1.0 Mgha-1 

LD1% 0.8 Mgha-1 1.4 Mgha-1 

LD 0,1% 1.0 Mgha-1 2.1 Mgha-1 

During 1998-2006, the 
biggest production differences 
related to the control (table 2), 
were 2.6 Mg ha-1 DM in the case of 
the variants fertilized with mineral 
compounds (NlOOPsoK100), 2.0 Mg 
ha-1 DM for the organic fertilized 

1.6 Mgha-1 1.3 Mgha-1 

2.1 Mgha-1 1.7 Mgha-1 

variants (40 Mg ha-1 manure once 
at 4 years) and 3.0 Mg ha-1 DM for 
the variants where mineral and 
organic fertilizers combinations 
were applied (10 and 20 Mg ha-1 

manure + N100PsoKlOO). 
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Table 2 
Production differences between variants (Mg ha-1 DM) - 1998 - 2006 

V1 -
V2 -1.5 -
V3 -1.9 -0.4 -
V4 -2.6 -1.1 -0.7 -
V5 -1.7 -0.2 0.2 0.9 
V6 -2.0 -0.5 -0.1 0.6 
V7 -2.0 -0.5 -0.1 0.6 
V8 -2.6 -1.1 -0.7 0.0 
V9 -3.0 -1.5 -1.1 -0.4 

V10 -2.3 -0.8 -0.4 0.3 
Vll -3.0 -1.5 -1.1 -0.4 

-V1 V2 V3 V4 

The nitrogen extracted from 
soil by crops and the coefficients of 
using nitrogen from fertilizers 
were influenced by type, rates and 
combinations of spread fertilizers 
(Table 3). 

The highest coefficient of 
using nitrogen was between 46 
and 58% in case of the organic 
fertilization, followed by N 50 kg 
ha-1 fertilization, of 50%, while the 
lowest coefficient was obtained at 
the 10 or 20 Mg ha-1 manure 

-

-0.3 
-0.3 
-0.9 
-1.3 
-0.6 
-1.3 
V5 

-

0.0 -
-0.6 -0.6 -
-1.0 -1.0 -0.4 -
-0.3 -0.3 0.3 0.7 -
-1.0 -1.0 -0.4 0.0 -0.7 - I 
V6 V7 V8 V9 V10 Vll I 

fertilization, applied with different 
rates of mineral fertilizers, being 
comprised between 30 and 39%. 

The fertilization contributed 
also to the improvement of the 
structure of vegetal coverreasing 
the grass percentage from 56%, 
for the unfertilized control, at 72% 
for the fertilization with 
NIOOPsoKlOO and 40 Mg ha-1 manure 
once at 4 years, in detriment of 
other species. 

Table 3 
Nitrogen export and use index coefficients of nitro'gen 

Fertilization Applied N 
ExportedN 

Coefficient of using 
Total Dif. to the control variants kgha-1 

kgha-1 kg ha-1 
applied N (0/0) 

V1 0 36 - -
V2 0 56 20 -
V3 50 61 25 50 
V4 100 73 37 37 
V5 50 59 23 46 
V6 50 64 28 56 
V7 50 65 29 58 
V8 100 75 39 39 
V9 150 82 46 31 

V10 100 70 34 34 
Vll 150 81 

.. 
45 30 
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The share of the legumes 
was between 11%, for the 
fertilization with N looPsoK100 and 
25% for the fertiHzation with 20 
tfha manure once in two years 
(Table 4). 

Positive changes were 
observed in the sward composition 
as the increase of the participation 
percentage of some valuable 
fodder species: Poa pratensis L, 
FestUca ptatefisis Huds, 
Arrhenatherum elatius (L) Presl., 
Medicago fa lca ta L. 

The changes induced by the 
fertilization in the floral structure 
of the sward also influenced the 
quality or the radder, inducing a 
slightly increase of the raw protein 
percentage, from 7.6 % to 8.5 % 
for the fertilization with 10 Mg ha·1 

manure + N looPsoK100, in the same 
time with a decrease of the raw 
cellulose percentage from 34.3% 
for the unfertilized control, to 
29.5% fot the fertilizatiOn With 40 
Mg ha-1 manure once in 4 years 
(Table 5). 

Table 4 
Influence of fertilization on the canopy structure [%) 

Fertilization 1998 2006 Deviation 
variants G L 0 G L 0 G L 0 

V1 56 15 29 51 14 35 -5 -1 +6 
V2 64 18 18 66 17 17 +2 -1 -1 
V3 68 13 19 69 11 20 '1'1 -2 '1'1 
V4 72 11 17 81 10 9 +9 -1 -8 
V5 71 19 10 69 21 10 -2 +2 0 
V6 65 25 10 61 27 12 -4 +2 +2 
V7 72 17 11 70 19 11 -2 +2 0 
V8 70 12 18 72 13 15 +2 +1 -3 
V9 69 13 18 75 14 11 +6 +1 -7 

VI0 71 11 18 73 15 12 +2 +4 -6 
V11 71 10 19 74 16 10 +3 +6 -9 

Average 68 15 17 69 16 15 +1 +1 -2 
G - Grass; L - Legumes; 0 - other species 
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Table 5 
I fl n uence 0 ertl lzation on t e c emlca composition ff T h h . 1 

Fertilization Raw protein 
variants f%l 

V1 7.6 
V2 7.8 
V3 7.8 
V4 8.2 
V5 7.9 
V6 8.0 
V7 8.1 
V8 8.4 
V9 8.5 

V10 8.3 
Vll 8.4 

CONCLUSIONS 

The permanent grasslands of 
Festuca valesiaca L. from Romania 
react very well to the fertilization, 
which may be an important 
measure of recovering permanent 
grasslands. 

The average productions 
during 1998-2006, for the 
permanent pastureland of Festuca 
valesiaca L. were influenced by the 
climate conditions, doses and 
combinations of applied mineral 
and organic fertilizers, having 
values between 3.0 and 6.0 t ha-1, 

with realized increases of 49-
100%. 

The highest average 
productions were realized during 
2001-2003 (5.8 t DM/ha.), due to 
the higher quantities of rainfall 
and to the fact that these were 
much well spread during the 
whole growing period. From the 
obtained data during 1998-2006 

Cellulose Raw protein 
f%l production kg ha-1 

34.3 228 
33.6 351 
33.8 382 
33.9 459 
33.3 371 
29.8 400 
29.5 405 
33.4 470 
33.2 510 
32.5 440 
32.2 504 

we observed that, considering the 
climate conditions, the fertilization 
can induce relatively high 
productions, related to the applied 
fertilizers' doses and types. 

The nitrogen extracted 
from soil by crops and the 
coefficients of using nitrogen from 
fertilizers were influenced by type, 
rates and combinations of spread 
fertilizers. 

The highest coefficient of 
using nitrogen was between 46 
and 58% in case of the organic 
fertilization, followed by N 50 kg 
ha-1 fertilization. 

The management of 
permanent grasslands, by its way 
of usage, type and intenseness of 
fertilization and way of control has 
a high influence on phytocoenotic 
biodiversity, on rate of species in 
the structure of vegetation and 
dominant species in the canopy. 
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the structure of vegetation and 
dominant species in the canopy. 

botanical structure by increasing 
the grass percentage in the 
detriment of the legumes and 
other species. 

The fertilization contributed 
also to the improvement of the 
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