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Abstract: In Gradinari (Caras Severin County)
grasslands are representing about 33 % from the
total agricultural land of the locality being
important natural resource from this point of view,
they being the topic of this research. Some of the
grassland surfaces are coming from the abandoned
agricultural land. One of the most important
maintenance works needed in grasslands is
represented by fertilisation. Every type of
grasslands has different fertilisation needs, so the
importance of this research is to set the optimal
fertilisation rate with for different types of
fertilising (chemical, organic and mixed). The
purpose of this work is to find the optimal fertiliser
rate for the grassland from Gradinari. The
experimental plots were set in Gradinari (Caras-
Severin County), in 2004. The experimental plots
comprise three fertilisation experiences: organic,
chemical and mixed. Every fertilisation experience
is organized in ten variants and five replicates.
These were set after the blocks method. The surface
of one plot is 20 m? (4m x 5m). The data were
collected during 2004-2007 period. Thus, there was
measured the total yield of fresh fodder and hay for
every fertilisation variant from the abandoned
arable land grassland and from the permanent
grassland. After the analysis of the production
results obtained can be noticed that the fertilisation
of an abandoned agricultural land that is in
succession to the grassland vegetation, the effect of
the fertilisers is most powerful from the point of
view of the yield starting with the second year from
the fertiliser application. In comparison with the
abandoned agricultural land in succession, the
permanent grassland is visibly influenced by
fertilisation starting with the first year from the
fertiliser application.

Rezumat: [n Grédinari (judeful Caras-Severin)
pajistile reprezintd circa 33 % din totalul terenului
agricol al localitatii fiind o resursa naturald
importanta din acest punct de vedere, acestea fiind
subiectul acestei cercetari. Unele dintre suprafetele
de pajiste provin din teren agricol abandonat. Una
dintre cele mai importante lucrdri de intretinere
necesare in pajiste este reprezentatd de fertilizare.
Fiecare tip de pajiste are cerinte diferite de
fertilizare, astfel importanta acestui studiu este sd
stabileasca doza optima de ingrdsaminte pentru
diferite tipuri de fertilizare (chimicd, organica si
mixtd). Scopul acestei lucrari este sa stabileascd
doza oprima de fertilizare pentru pajistea de la
Gradinari. Campul experimental a fost infiintat in
localitatea Gradinari (judetul Caras-Severin) n
anul 2004. campul experimental cuprinde trei
experiente de fertilizare: organicd, chimica si
mixtd. Fiecare experientd de fertilizare este
organizata pe 10 variante §i cinci repetitii. Acestea
au fost asezate dupd metoda blocurilor. Suprafata
unei parcele este de 20 m? (4m x x5m). Datele au
fost colectate de-a lungul perioadei anilor 2004-
2007. Astfel, s-a determinat productia totald de
masd verde §i de fdn pentru fiecare varianta de
fertilizare de pe pajistea de pe terenul arabil
abandonat si de pe pajistea permanentd. Dupd
analiza rezultatelor de productie obtinute se poate
remarca cd la fertilizarea unui teren agricol
abandonat care este in succesiune cdtre vegetatia
de pajiste, efectul ingrasamintelor este mult mai
puternic din punct de vedere al productiei incepand
din al doilea an de la aplicarea ingrasamintelor. In
comparatie cu terenul agricol abandonat in
succesiune, pajistea permanentd este vizibil
influentata de fertilizare incepdand cu primul an de
la aplicarea ingrasamintelor.
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INTRODUCTION

The surface occupied by the hill and plateau grasslands is about a half from the total
surface covered with grasslands. In this surface are included too the eroded land that where
before covered with vegetation. On the easy slopes and flat lands are placed valuable
grasslands and the dominant grass is Agrostis tenuis, this being replaced by Botriochloa
ischaemum and Agropyron intermedium on the eroded land surfaces. These grasslands are
grazed early in spring and then the animals are going up into the mountains, the next harvest
being valorised as hay. In autumn these surfaces are grazed again. The formations of Festuca
rupicola are placed on greater slopes with southern exposure, there being found mesophytic
species as Poa pratensis, Festuca pratensis or Dactylis glomerata. Their yields vary among 5 -
10 t/ha fresh fodder. Through fertilisation they can obtain great yield increases (150 %) but the
forage obtained has low quality. The Agrostis tenuis formation has the greatest spreading at the
level of the durmast, oak and beech forests representing the most of the hill grasslands. In
moderate ecological conditions there are found different species most of them being
mesophytic as are: Festuca pratensis, Cynosurus cristatus, Phleum pratense and leguminous as
Trifolium pratense, Medicago falcata or species from other botanical families as
Chrysanthemum leucanthemum, Achillea millefolium. Sometimes there can appear shrubs that
are diminishing the surface covered with grass. The fresh fodder yields are among 5 — 8 t/ha
and most of these surfaces are used in mixed system, respectively they are grazed in spring and
autumn and are mowed in summer. The use of the organic fertilizers have maxim efficiency,
the main method used being the fencing of small surfaces where the animals are remaining
during the night. The lack of these Agrostis grasslands is the irregular repartition of the yield,
so the first harvest represents about 70 % from the total yield, because the dominant species
has a low recovering rate during the year. Because of that is recommended first to harvest the
hay and then to graze (PUSCARU-SOROCEANU et al., 1963).

Having in view the low level of the yields of the permanent grasslands there is
necessary to apply a complex of technical and management measures for the improvement of
the quality of the forage and its rational use. Depending by that the vegetation can be changed
fundamentally in the sense of the improvement or depreciation of the botanical composition in
a short time period (Moisuc, 1991).

MATERIALS AND METHODS

There were set two experimental fields with fertilization in Gradinari (Caras-Severin
County), and the data were collected during 2004-2007 period. One of the experimental field is
placed in a grassland resulted from abandoned agricultural land ant the other is in a permanent
grassland.

Every fertilization experience is organized in ten variants and five replicates. These
were set after the blocks method. The surface of a plot is 20 m? (4 m x 5 m). The fertilizer
doses per hectare used in experiences are next:

Control

20 t manure

40 t manure

60 t manure

20 t manure + Psg

20 t manure + Psp + Ksg

20 t manure + Nso + Pgo + Ksgg

180

NoorwphpE



Research Journal of Agricultural Science, Vol.41 (1), 2009

8. N1oo + Pso + Ksg
9. Nis0 + Pso + Kso
10. Niso+100 + Pso + Kso

For yield determination there is used direct method realized through repeated cuttings
of the green mass. There is determined the total yield of fresh fodder and hay.

RESULTS AND DISCUSSIONS

Fertilization represents an important maintenance work necessary for the increase of
the yield of the permanent grasslands. In this way there was determined the total yield of green
mass and hay for every fertilization variant from the abandoned arable land and the permanent
grassland.

The green mass (kg/ha) from the abandoned arable land in succession is greater in
2005 in the variant fertilized with Ny + Psy + Kso (21,580 kg/ha) and 20 t/ha manure (19,344
kg/ha) (figure 1). As is shown in figure 1, in the first year of fertilization on the abandoned
arable land the green mass yields doesn’t has important increases, but in the following years
there are registered yield decreases culminating with the year 2007 when was harvested only
one cut. These decreases are due to the unfavorable climatic conditions.

Thus, when an arable land is abandoned and let to be developed as grassland through
succession, the greater yield increases are registered in the second year from the applying of
the fertilisers.

25000 -
| 1

= 20000 - .

g .

(@]

)

S 15000

o

>

3 10000 ]

©

o

3 5000

o

0 ; :
Vi | v2 | Vv3 | v4a | V5 | v6e | v7 | v8 | ve |vio

B 2004 |9200 |12520|12040(11080|11640|12280|11760(14440(14120|13480
02005 [10140|19344(13260(14196(14612 |14664|17836(21580|14352|15704
B 2006 |7800 |14880|10200[10920|11240(11280|13720/16600|11040|12080
@ 2007 |2300 |5000 |7200 [5900 | 3200 |4500 4200 |7700 |9700 |9800

Figurel. The green mass yield (arable)

After the analysis of the hay yield (figure 2) can be noticed the same trend as in the
case of the green mass excepting the variant fertilized with Niso+100 + Pso + Kso When the yield
is 3700 kg/ha is slightly higher then in the first experimental year at the same variant (3370
kg/ha).
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6000 —

5000 —

4000 —

3000 —

hay yield (kg/ha)

Vi V2 V3 V4 V5 V6 V7 V8 V9 V10

| 2004 | 2300 | 3130 | 3010 | 2770 | 2910 | 3070 | 2940 | 3610 | 3530 | 3370

02005 | 2535 | 4836 | 3315 | 3549 | 3653 3666 | 4459 | 5395 | 3588 | 3926

B 2006 | 1950 | 3720 | 2550 | 2730 | 2810 | 2820 | 3430 | 4150 | 2760 | 3020

[ 2007 | 1000 | 2000 | 2400 | 2200 | 1200 1400 | 1700 | 2800 | 3200 | 3700

Figure 2. The hay yield (arable)

Thus, the greatest hay yields were obtained from the variants fertilized with Nyg + Ps
+ Ksxg (5395 kg/ha) and 20 t/ha manure (4836 kg/ha) in 2005.

The green mass yield from the permanent grassland shows important increases
starting with the first year from the application of the fertilizers.

The most important yield of green mass was obtained on the variant where were
applied 20 t/ha manure (19,560 kg/ha) (figure 3).

As can be noticed there were realized important increases of the green mass yield in
comparison with the unfertilized control. As in the case of the abandoned arable land
transformed in grassland, there can be noticed the powerful decrease of the yield in 2007
because of the climatic conditions that haven’t allowed the recovery of the vegetation after the
first cut.

Analyzing the hay yield (figure 4) can be noticed the same trend as in the case of the
green mass yield.

Thus, the greater hay yields were obtained in 2006, the best result being determined
on the variant fertilized with 60 t/ha manure (7550 kg/ha) as is shown in figure 4.

After the analysis of the production data obtained they have noticed that the
fertilization of an abandoned agricultural land in succession to the grassland vegetation, the
effect of the fertilizers applying is more powerful from the point of view of the yield starting
with the second year after fertilization.
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green mass (kg/ha)

4000 +

2000 +

Vi V2 V3 V4 V5 V6 V7 V8 V9 V10
HW2004 | 3880 | 19560 | 14000 | 16240 | 12760 | 13520 | 19200 | 13600 | 19000 | 18360
032005 | 7600 | 18080 | 16520 | 19600 | 18680 | 16120 | 18920 | 13840 | 17720 | 17680
E2006 | 3400 | 13700 | 17600 | 19600 {11200 | 9300 | 14100 |11300 | 12900 | 16300
E12007 | 2500 | 6400 | 8100 | 6800 | 4500 | 2300 | 7200 | 5900 | 6700 | 8700

Figure 3. The green mass yield (grassland)

8000 —

7000 —

6000 —

5000 —

4000 —

3000 —

hay yield (kg/ha)

2000 —

V2 V3 V4 V5 V6 \Z V8 V9 V10
‘- 2004 970 4890 | 3500 | 4060 | 3190 | 3380 | 4800 | 3400 | 4750 | 4590

‘D 2005 | 1900 | 4520 | 4130 | 4900 | 4670 | 4030 | 4730 | 3460 | 4430 | 4420
82006 | 1600 | 5700 | 6150 | 7550 | 4550 | 3850 | 5300 | 5350 | 6150 | 6700
B@2007 | 1200 | 2900 | 3700 | 3000 | 2100 1600 | 2800 | 2600 | 3200 | 3900

Figure 4. The hay yield (grassland)
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Comparing the abandoned arable land with the permanent grassland, the last one is
visibly influenced by fertilization starting with the first year from the fertilization, this
responding better to this maintenance work.

CONCLUSIONS

After the results obtained we can conclude as it follows:

- The best yield in the case an abandoned arable land is obtained in the variant
fertilized with Nygp + P5o + Kgg (21,580 kg/ha) and 20 t/ha manure (19,344 kg/ha), the greatest
yield increases are registered starting from the second year from fertilization;

- The greatest hay yield obtained on the abandoned arable land are determined on the
variants fertilized with Nygg + Psp + Ksp (5395 kg/ha) and 20 t/ha manure (4836 kg/ha) in 2005;

- In the case of the permanent grassland the best yield of green mass is obtained
starting with the first year from fertilization on the variant where was applied 20 t/ha manure
the yield being 19,560 kg/ha;

- The greatest hay yields from the permanent grassland were obtained in 2006, the
best result being determined on the variants fertilized with 60 t/ha manure and the yield being
7550 kg/ha;

- In 2007 is determined a decrease of the yield for all the experimental variants
because of the climatic conditions that haven’t allowed the vegetation recovery after the first
cut;

- The effect of the fertilizers applying on the abandoned arable land in succession to
grassland is more powerful from the point of view of the yield starting with the second year
from the fertilization;

- The permanent grassland is responding better to fertilization then the abandoned
arable land, this responding starting with the first year from the fertilization.
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