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ABSTRACT

The performance of a traditional management on the grasslands in Apuseni Mountains
has generated certain landscape elements, which give a peculiarity to this region. This way of
use has created a high phyto-diversity on Ghetari - Poiana Calineasa Plateau in Garda de Sus
community. The rigorous knowledge of the traditional use management of oligotrophic
grasslands is extremely important in order to maintain theses grasslands within the
mountainous landscape and, implicitly, the high phyto-diversity which they shelter. It has been
observed that the most frequently practiced maintenance activities are the following: gathering
rocks, destroying anthills, fighting against wooden vegetation, controlling weeds and
fertilization. The use system is mostly mixed (mowing and grazing), followed by grazing and,
lastly, by mowing. Elaborating a calendar of oligotrophic grasslands’ use is essential for actual
and future actions of phyto-diversity conservation. Grasslands’ mulching combined with
organic and mineral fertilization could be viable solutions of sustainable use of the oligotrophic
grasslands. The productivity of our grasslands - Agrostis capillaris with Festuca rubra is much
reduced, and by applying technological inputs, no significant growths of dry matter yield can
be noticed. The studied phytocenosis has a medium phyo-diversity, and, by applying
technological inputs in the first year, no important changes are brought at the sward’s level.

ZUSAMMENFASSUNG: Die Pflege nédhrstoffarmen Griinlands und die
Herangehensweise mit neuen Verbesserungsmethoden (Transsylvanien, Ruménien).

Die Anwendung eines traditionellen Wiesenmanagements im Apuseni Gebirge fiihrte
zur Entstehung von Landschaftselementen, welche der Region eine spezielle Eigenart
gewidhren. Die traditionelle Art der Bewirtschaftung fiihrte zu einer hohen Phytodiversitit auf
dem Platou Ghetari - Poiana Calineasa in der Gemeinde Garda de Sus. Eine griindliche
Kenntnis der traditionellen Bewirtschaftung dieser oligotrophen Wiesen ist besonders wichtig
fiir ihre Erhaltung in der montanen Landschaft und implizit fiir die Aufrechterhaltung ihrer
hohen Pflanzenvielfalt. Es wurde festgestellt, dass am haufigsten folgende Pflegemafinahmen
durchgefiihrt werden: das Sammeln der groBen Steine, die Bekdmpfung der Erdhiigel,
Bekédmpfung der holzigen Vegetation und des Unkrautes und Diingung der Fldchen. Die
Nutzung der Offenlandfldchen ist meistens gemischt (Midhwiese und Weide), gefolgt von
ausschlieBlich beweideten Fliachen und an dritter Stelle die ausschlieBlich geméhten Wiesen.
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Die Aufstellung eines Zeitplans zur Nutzung der oligotrophen Wiesen ist besonders wichtig fiir
die Planung sowohl der laufenden als auch der zukiinftigen MaBinahmen zur Erhaltung der
Phytodiversitit. Das Mulchen kombiniert mit einer organischen und mineralischen Diingung
konnte eine tragfihige Losung fiir eine nachhaltige Nutzung des oligotrophen Griinlandes
darstellen. Die Produktivitit des Wiesentypus mit Agrostis capillaris und Festuca rubra ist
sehr niedrig. Auch unter Anwendung von neuen Techniken (Mulchen mit kombinierter
Diingung) konnte im ersten Jahr der Anwendung kein signifikanter Anstieg des Ertrages an
Biomasse (Trockensubstanz) erzielt werden. Die Phytodiversitdt der untersuchten Flichen ist
durchschnittlich und auch die Anwendung von Mulchen mit Diingung fiihrte im ersten Jahr
nicht zu wesentlichen Veranderungen in der Pflanzendecke.

REZUMAT: Managementul pajistilor oligotrofe si abordarea unor noi metode de
imbunatatire (Transilvania, Romania).

Aplicarea mangementului traditional pe pajistile din Muntii Apuseni a generat anumite
elemente de landsaft care dau o particularitate regiunii. Acest mod de folosinta a creat o
fitodiversitate ridicatd pe Platoul Ghetari - Poiana Calineasa, din comuna Géarda de Sus.
Cunoagsterea riguroasd a managementului traditional de folosire a pajistilor oligotrofe este
deosebit de importanta in vederea mentinerii acestor pajisti, in cadrul landsaftului montan si
implicit a fitodiversitatii ridicate pe care o detin. Se constata ca cele mai frecvent practicate
lucrari de ingrijire sunt urmaitoarele: strangerea pietrelor, combaterea musuroaielor,
combaterea vegetatiei lemnoase, combaterea buruienilor si fertilizarea. Sistemul de folosire
este de cele mai multe ori mixt (cosit i pasunat), urmat de pasunat si, in ultimul rand, de cosit.
Intocmirea unui calendar de folosire a pajistilor oligotrofe este esentiald pentru actiunile
actuale si viitoare de conservare a fitodiversitatii. Mulcirea pajistilor combinata cu fertilizarea
organica si minerald pot fi solutii viabile de folosire sustenabila a pajistilor oligotrofe.
Productivitatea pajistii noastre de Agrostis capillaris cu Festuca rubra este foarte redusa, iar
prin aplicarea inputurilor technologice nu se constatd sporuri semnificative de recoltd de
substanta uscatd. Fitocenoza studiatd are o fitodiversitate medie, iar aplicarea inputurilor
tehnologice din primul an nu aduc modificari importante la nivelul covorului ierbos.

INTRODUCTION

The grasslands’ way of use has implications in productivity, species composition
and in the obtained forage quality. In many studies performed on grasslands (especially on
the oligotrophic ones) the grasslands management, most of the times, is being ignored and,
this actually being the factor that has generated the present status. The management is the
one that is creating and maintaining a high phyto-diversity, but it could dramatically reduce
it in a short period of time. Recent studies performed by Reif et al. (2005), support
this affirmation, revealing that the phyto-diversity of grasslands ecosystems from the
Ghetari - Poiana Cilineasa Plateau, Garda de Sus commune, Apuseni Mountains (the
study area) is very rich and is due to the traditional management applied for a long
period of time. A negative example of fast decrease of phyto-diversity is given by
Pacurar (2005), showing that by applying 100 N 50 P,Os 50 K,O (kg/ha) fertiliser, during
eight years, the phyto-diversity has considerably reduced (17 plant species have
disappeared).
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The consequences of the use manner go even further - by the aesthetics of
the mountainous cultural landscape. By not applying a traditional management in our
study area, it would lead towards the disappearance of numerous landscape elements (piles
of rocks, wooden fences, solitary trees etc.), fact that it will considerably deteriorate
the peculiarity of the mountainous cultural landscape. Its alteration would generate
a remarkable decrease of the area’s tourism potential. Pflimlin and Todorov (2003) states
that the agrotourism is a possibility to enhance the incomes of the farms situated in
mountains like Tatra, Balkans, Tyrol, Carpathiens etc. The activities diversification of the
farms took place after imposing the milk quota, when many farms, especially the ones
in mountainous areas, had started to practice tourism as a secondary activity. In the
French Alps and Pyrenees, 65% of the summer pastures are crossed by walk paths which
serve the agrotourism and ecotourism, with shelters built for tourists, and 15% of them
serve for skiing activities. Also, on these grasslands, hunting is performed (Parquedu
et al., 2003). The species rich grasslands with various combinations of colours play an
essential role in landscape’s aesthetics and create a special appearance for it. The colours
combinations in natural grasslands, at all levels (from lowland to mountains) are vital signs for
a healthy environment (Rotar, 2003).

The lack of management (grasslands’ abandonment) induced by the depopulation of
mountainous areas, has also negative effects upon the phyto-diversity and, implicitly, upon the
landscape. The respective areas will become afforested and the mountainous cultural landscape
will become a “forest”. Similar situations happened also in countries of European Community,
for example in Switzerland, during 1985 - 1995, 4% of the country’s grassland area has
suffered afforestation (Jeangros and Thomet, 2004). The abandonment of the grassland areas in
Italy has induced areas’ afforestation and, implicitly, the decrease of species biodiversity
(Lombardi et al., 2001; Sabatini et al., 2003; Susan and Ziliotto, 2004). The same issue was
point out by Biala and Zyszkowska (2004) in Poland, Hejcman et al. (2004) in Czech
Republic. In our research area, the population of Ghetari - Poiana Cilineasa Plateau has 2,418
inhabitants in 1956, diminishing down to 1,478 inhabitants in 2001 (Wehinger et al., 2005).

After all these, we can state that the secondary grasslands are strongly related to the
way of use and, very easily, they can be “driven” by an extreme to another (abandonment -
intensive exploitation). That is why, is extremely important to elaborate some “recipes” for the
ways of use in order to maintain the secondary natural grasslands within the mountainous
cultural landscape. The traditional way of grasslands use is the one that generated a high
phyto-diversity and certain landscape elements which offer the peculiarity to the cultural
landscape, but this type is less studied. There are different publications which describe the
traditional management but most of them are not rigorous studies, but some conclusions drawn
by some “tourists” who spent a few days in a certain place, and, in consequence, they have a
high degree of partialism.

In order to make a description of some grasslands’ traditional way of use, first of all, it
needs a long period of time assigned to this action, than a proper questionnaire and a suitable
ability to communicate with the locals.

The objectives of this paper are the following: describing the management applied on
the oligotrophic grasslands from Ghetari - Poiana Célineasa Plateau; elaborating a calendar of
oligotrophic grasslands use based on the obtained results; approaching some new methods for
using the oligotrophic grasslands in order to improve the traditional management.
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MATERIALS AND METHODS

Our research activity was performed in Garda de Sus commune from the
Apuseni Mountains. The description of the management applied on oligotrophic
grasslands was performed by using a questionnaire, which contains 79 questions and
it was applied to 83 landowners. The questionnaire contains questions concerning the
way of performing the maintenance activities and the grasslands’ way of use.
The questionnaire’s application was performed in 2005 - 2006 during winter and in spring
of 2006. The experience has been placed in 2009 at 1,320 m elevation, using randomized
blocks method with seven variants in five repetitions. Species studies had been performed
using modified Braun-Blanquét method, and the mowing was done at Poaceaes blooming
using a spinning mowing machine. Data processing and interpretation was made
using variance analysis.

RESULTS AND DISCUSSIONS

All these landscape elements are the result of traditional management’s application
for a long time. The exploitation system of pastures and hay meadows is rather
complex because implies, besides exploitation and maintenance works, locals’ seasonal
moving towards Cilineasa communal pasture. The exploitation system of grasslands
begins early in the spring with an extensive grazing around farmsteads. Then, at the end
of May, the locals move with the animals on Célineasa communal pasture where they stay
until the beginning of July. In July, they return to the village to mow the grasslands in
their property. This activity lasts for approximately one month, and at the beginning of August,
the locals, along with the animals, return to the communal pasture, where they remain until
the conditions become proper for grazing. The majority of the questioned landowners have
plots of land for over 20 years (60 positive answers out of 83) (to spare writing space we
will further express ourselves more simple in answers interpretation, for example 60 out of §83).
The maintenance works applied on grasslands are the following: gathering rocks, destroying
anthills, fighting against wooden vegetation and weeds, fertilization and others (Tab. 1). Most
frequent maintenance activities are rocks gathering (85.5%) and fertilization (80.3%). All
maintenance works are manually performed with different tools, and, for fertilisation, animal
traction carts are being used (horses). Grasslands’ fertilization is only organic (60 out of 60),
generally with stable manure having six months of existence (57 out of 60), coming from cattle
and horses (59 out of 60).

Table 1: Status of maintenance works application.

Question Ansyvc'ar'ir}g Answers Answers
possibilities (number) (%)
Rocks gathering 65 85
What kind Anthills destroying 52 68
of maintenance works Wooden vegetation fighting 46 60
do you apply Weed fighting 21 27
on grasslands? Fertilization 61 80
Others 11 14
Total 76 100
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Information regarding the applied manure quantity was obtained, but they are not
real, because the locals never weigh the manure and can neither estimate it. After
spreading, the manure is broken up by a “harrow”. This harrow is a fir tree with rocks on
it and it is drawn by a horse. The unbroke manure is gathered by rake and placed in piles
(47 out of 60). Grasslands are mostly used through a mixed way (mowing and grazing) or
only through grazing (Tab. 2). The mowing is performed usually manually (62 out of 63),
the starting moment is established according to the calendar date (60 out of 63). The
mowing height is 2 - 3 cm (25 out of 63) or scraped (22 out of 63). In general, grasslands
are manually mowed (44 out of 63) and one yield per year is obtained (58 out of 63). The
grass is dried on the soil (62 out of 63) and the dry matter yield could never been estimated
by landowners.

Table 2: Grasslands way of use.

Question Ansyv.er.il.lg Answers Answers
possibilities (number) (%)
How Grazing 20 24
do you use Mowing 2 2
the meadow? Mixed 61 74
Total 83 100

Regarding the grazing, the moment to begin this activity is randomly established
(57 out of 81) and rarely depending on the grass’s height (17 out of 81). The grazing activity
stops at winter season coming (54 out of 81). Based on the questionnaire results’ interpretation
and also on other previous studies regarding the traditional management, a
calendar was elaborated with oligotrophic grasslands’ use on the Ghetari - Poiana
Cilineasa Plateau. The result is summarized and documented as a seasonal work plan
(Tab. 3).

The management of oligotrophic grasslands assumes a considerable contribution
of human and animal energy through the activities performed manually or with the
help of horses’ force. Considering that the local population is rather old, soon the
oligotrophic grasslands will be abandoned. The traditional management must be
improved in the way that the oligotrophic grasslands and their biodiversity are maintained.
A solution might be the grasslands’ mulching combined with organic and mineral
fertilization.

The productivity of the respective meadow is very low, situation which explains
one of the reasons for the abandonment of oligotrophic grasslands in the area. The low
DM (dry matter) yield can be explained through the reduced quantities of rainfall from
spring and, of course, through the reduced trophicity of the soil. The effect of mineral
fertilisers’ application upon our grassland is very poorly felt at the level of the DM’s
level (Tab. 4). Even if in some treatments’ case a weak yield rising is noticed, the
differences do not have statistic insurance. The same situation is seen also in the case of
organic fertilisers’ application (Tab. 5).
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Table 3: Seasonal work plan for oligotrophic grasslands.
Month Activity Execution Observations
For transport
horse carts are
used. Spreading | The fertilizer quantities differ very much.
is manually The majority of landowners fertilize in
performed. The | spring (38 answers out of 60 possible
stable manure | ones, the others do not fertilize the land).
March (the quantity applied | In general, the stable manure is from
Fertilisation on Arnica cattle and horses. It is six months old and
end) . . .
meadows is mixed with saw dust from wood
smaller than the | processing and dried beech leaves which
one that is are used as litter in the stables. The
applied on manure is spread manually from small
meadows that | piles deposited by horse and cart.
are more
productive.
April Gathering rocks Manually T.h © rocks are f’requent!y deposited in
piles at the site’s margin.
In general, the anthills are destroyed in
spring and rarely in autumn and summer
. Destroying by the landowners. This activity is only
April anthills Manually manually performed, using different
tools: hoe, harrow, plough drawn by
horses etc.
. Controlling Mostly Salix caprea, Sorbus aucuparia
April wood growth Manually and Prunus spinosa are eliminated.
o A horse drags a This work is performed generally one
£ branch. on week after the manure has been applied
= . Crushing . ’ (valid for the ones that fertilize in
n April . which rocks are . . .
applied manure .. | spring). The crushing of manure applied
fixed to make it | . . B . . .
heavier in autumn is per ormed in spring. Rain
) determines when work starts.
The gathering of uncrushed remnants is
. generally performed not later than one
Gathering .
month after crushing. The uncrushed
. uncrushed Manually by . .
April remnants are deposed in a pile on the
remnants and rake .
beech leaves area on which they have been gathered.
Simultaneous with remnants, the dry
beech leaves are gathered.
In general, the following species are
Manually with | eliminated: Colchicum autumnale,
. scythe, reaping | Veratrum album, Pteridium aquilinum
May Weeds fighting with hock and | and Arctium lapa. This work is done
knife regularly by only a quarter of the
respondents (21 out of 83).
Repairing Manually by The biggest dgmage is done on
May damages caused meadows. This work is done along the
. hock or rake . .
by wild boars entire year as many times as necessary.
Some grasslands are grazed only in
spring and in autumn (22 of 78 answers)
others are grazed from spring to autumn
May Grazing - (10 of 78 answers)) and others only in

autumn (38 out of 78 answers). The
grazing is generally done by cattle and
horses. Grazing starts randomly.
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Month

Activity

Execution

Observations

Summer

July-August

Mowing of
meadows

Manually

The oligotrophic meadows are mown at
the most once per year at the end of the
mowing period. Firstly, the locals cut
productive meadows, and then the less
productive ones are cut. The mowing
height is very low (2-3 cm above soil).
The grassland remains sometimes un-
mown. The reasons for this are:

-the grass is not needed because the locals
have already enough from sites that are
more productive;

-the productivity of the grassland is too
low to take the effort to cut it;

-the owners didn’t manage to cut the grass
in time;

-the owners are too old to do the
exhausting job.

July-August

Drying grass

Manually

The grass is dried on the surface. This
method has a great disadvantage; the
nutritional value of hay is quickly lost.
The drying time of grass depends very
much on the climatic conditions. It is very
different from one area to another and less
productive meadows have shorter drying
times than more productive meadows.

Autumn

September-
October

Grazing

The grazing is generally performed in
autumn, when animals return from the
communal pasture (38 out of 78 answers).
The grazing animals are generally cattle
and horses. The starting point is random.
The grass’s height is about 5 and 10 cm
(estimated by owners). When winter
(snow) comes, the grazing stops.

October

Hay transport

By horse carts

After returning from the communal
pasture, the hay is transported and
deposited either in sheds, or in large hay
stacks.

October-
November

Fertilization

The manure is
transported by
horse carts
and spread
manually.
Oligotrophic
meadows are
typically less
fertilised than
the other
meadows.

The quantities of fertilizer differ very
much. Some grassland owners administer
the manure in autumn (31 out of 60
possible ones). After the transport, the
manure is spread or deposited into piles.
In spring, it is distributed on the surface
and later crushed.
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Table 4: The influence of mineral fertilizers on the dry matter yield (2009).

Year | Variant DM t/ha % Difference | Significance
Witness 0.34 100 0.0 -
Mulching 1/year 0.45 130.2 +0.10 -
Mulching 2/year 0.35 101.7 +0.01 -

Mulching 1/year + NPK 25:25:25 (annual) 0.44 127.3 +0.09 -

2009 :
Mulching 1/year + NPK 25:25:25 027 735 007 i
(1/2years)
Mulching 1/year + PK 25:25 (annual) 0.31 89.5 - 0.04 -
Mulching 1/year + PK 25:25 (1/2years) 0.19 54.1 -0.16 -
DL(p 5%) + 0.22 DL(p 1%) +0.30 DL(p 0.1%) + 0.40
Table 5: The influence of mineral fertilizers on the dry matter yield (2009).

Year | Variant DM t/ha % Difference | Significance
Witness 0.83 100 0.0 -
Mulching 1/year 0.67 80.7 -0.16 -
Mulching 1/ year + 5t/ha manure 0.94 113.2 +0.11 -
Mulching 1/ year + 5t/ha manure 1/2 years 0.7 84.3 -0.13 -

2009 | Mulching 1/ year + 10t/ha manure 1/2 0.68 81.9 015 )
years
Mulching 1/ year +10t/ha manure 1/3 086 103.6 4003 )
year
Witness 0.83 100 0.0 -

DL(p 5%) + 0,26 DL(p 1%) + 0,36 DL(p 0.1%) + 0.48

As result of technological inputs administration, there were no changes recorded at
the level of the treated variants’ canopy. That is why, we propose to characterise the species
composition of the untreated witness in all five repetitions of the experience (Tab. 6).
The vegetation type of the witness is Agrostis capillaris - Festuca rubra. The plants from
Poaceae family range in cover from 29.25 up to 47.75%. The cover of species A. capillaries
is ranging between 11.25 and 27.5%, and the one of the species F. rubra is 17.5% in all
five repetitions. Also, the persistence (K) of the species is minimum (V). Besides these
two Poaceaes, Anthoxantum odoratum is also present, but with a smaller cover ranging from
0.5 to 2.75%. This species occurs in four out of the five relevees. The Cyperaceaes
and Juncaceaes are poorly represented (Luzula campestris - 0.5%). The Fabaceaes have a
quite reduced presence being represented by Trifolium pratense (cover: 0.5%, K = 1) and T.
repens (cover: 0.5 - 2.75%, K = II). The plants from other botanical families (OBF) have
a cover ranging from 41 up to 51.25%. Among these, a few species that are present in all
five repetitions can be noticed, like: Pimpinella major, Plantago lanceolata, Rhinanthus
minor, Trollius europaeus, Viola canina, having in general a low cover - aprox. 2.75%. Certain
OBF plants are present in four out of the five repetitions: Arnica montana, Centaurea
mollis, Euphrasia stricta, Hieracium aurantiacum, Hypericum maculatum, etc., and some
species occur only accidentally (K = I, II) such as: Centaurea pseudophrygia, Cirsium
erisithales, etc.

The number of species of the studied phytocenosis is ranging from 20 up to 24. The
Shannon index values are comprised between 2.079 and 2.469, fact that corresponds to a
medium phyto-diversity according to some specialists.
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Table 6: The species composition of the witness in five repetitions of the experience.

Repetitions | R1 R2 R3 R4 RS Persistence
Cover % 85 86 85 82 88
Species %
Poaceae 29.25 | 45.5 45 37.75 | 47.75 -
Agrostis capillaris 1125 | 27.5 27.5 17.5 27.5 \Y
Anthoxanthum odoratum 0.5 0.5 2.75 2.75 v
Festuca rubra 17.5 17.5 17.5 17.5 17.5 \
Cyperacee and Juncaceae 0.5 - - - - -
Luzula campestris 0.5 I
Fabaceae - - 3.25 0.5 - -
Trifolium pratense 0.5 1
Trifolium repens 2.75 0.5 11
Other Botanical Families 51.25 | 42.25 41 45.5 | 46.25
Alchemilla vulgaris 2.75 2.75 5 111
Arabis hirsuta 0.5 0.5 0.5
Arnica montana 27.5 0.5 5 0.5 vV
Centaurea mollis 2.75 0.5 2.75 0.5 v
Centaurea pseudophrygia 5 1
Cirsium erisithales 0.5 I
Leucantheum vulgare 0.5 I
Euphrasia stricta 0.5 0.5 0.5 0.5 v
Gallium mollugo 0.5 I
Genistella sagittalis 0.5 1
Gentianella lutescens 0.5 0.5 11
Hieracium aurantiacum 0.5 0.5 2.75 2.75 v
Hypericum maculatum 5 0.5 0.5 5 I\
Knautia dipsacifolia 0.5 2.75 11
Linum catharticum 0.5 0.5 11
Pimpinella major 2.75 2.75 2.75 2.75 5 \
Plantago lanceolata 0.5 2.75 0.5 2.75 2.75 \
Plantago media 0.5 1
Polygala comosa 0.5 0.5 11
Potentilla erecta 2.75 1
Primula veris 0.5 I
Ranunculus bulbosus 0.5 2.75 0.5 0.5 v
Rhinanthus minor 0.5 5 2.75 2.75 11.25 \Y
Rumex acetosa 0.5 0.5 0.5 0.5 vV
Scabiosa columbaria 0.5 0.5 11
Silene nutans 0.5 0.5 11
Stellaria graminea 0.5 0.5 0.5 111
Trollius europaeus 2.75 5 11.25 5 5 \
Thymus pulegioides 5 11.25 5 11.25 v
Vaccinium myrtillus 2.75 1
Veratrum album 0.5 0.5 11
Veronica chamaedrys 2.75 2.75 2.75 v
Viola canina 0.5 0.5 2.75 0.5 2.75 \Y
Number of species 21 21 24 24 20
Shannon Index 2.095 | 2.079 | 2.311 | 2.469 | 2.290
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CONCLUSIONS

The management applied on oligotrophic grasslands from Garda de Sus commune is a
traditional one. The maintenance activities are only manually performed, among them the
fertilisation with stable manure being the most important one. The most frequent using system
is the mixed one. Application of organic and mineral fertilisers in the first year of experiences
placing was not noticed at the level of DM yield. The grassland type of the untreated witness is
Agrostis capillaris - Festuca rubra. The species diversity of the studied phytocenosis is
medium, and the number of species ranges from 20 up to 24.
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