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Abstract. Examined area can be found at Balaton Uplandeh&tPark (Hungary). 5 sample areas were
examined in Badacsonytordemic: 1: 32 hectare ugteted pasture, 2: 38 hectare overgrazed pasture, 3
34 hectare hayfield, 4: trampled area, 5: beatacktrLivestock population was 118 in the monitored
pastures. Sampling was executed along five 52m tiregllar transects, within 5cm x 5cm interlocking
guadrates. Based on the data we can state thautie of the drinking area was the highest of seci
area examinations however weed appeared becauskegoédation which provided more species.
According to species-area examinations overgrazedsawere richer in species then other examined
areas. Based on diversity data drinking area censiidegraded, while meadow and overgrazed areas
was considered as proper state. Diversity of meadaw larger, but dominance of economically useful
species was smaller. The amount of less valualgleisp—Carex hirta —increased.

Keywords. grazing, pasture, hayfield, species compositiotmaconservation

Introduction

In Pannon region certain animal species bred becthsy can adapt to specific
climatic conditions. Domestic grey cattle kept oatwrasslands, but it almost entirely
disappeared from Hungarian steppes. Similar to Ew countries, heavy agro-
intensification was typical to Hungary between 196@ 1980 and it ended in a similar
way as other countries (Gregory et al., 2005). Atthe changing of regime productivity
significantly fall back (Baldi and Faragd, 2007)hieh resulted of extensive areas and
biodiversity (Tilman et al.2002). This intensification process meant the usmare
herbicides and chemical fertilizers and also thexdgenization of landscape (Poschlod
and WallisDeVries, 2002; Robinson and SutherlandQ22 Benton et al., 2003;
Tscharntke et al., 2005). The decreasing divelsitynainly depending on farm size

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 10(3):23-231.
http://www.ecology.uni-corvinus.hel ISSN 1589 1623 (Prin® ISSN1785 0037 (Online)
© 2012, ALOKI Kit., Budapest, Hungary


https://core.ac.uk/display/19904456?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Hazi et al.: Cut mowing and grazing effects witkygcattle on plant species composition in caseaahBn wet grasslands
-224 -

because of management intensity at field scalatifRmeffect were find in case of slope
grassland topography while negative influence seaaf farm size on species richness,
orthopterans and butterflies (Marini et al., 2009) EU countries agro-environmental
programs were launched in order to stop or eveersevthe decline of biodiversity
(Kleijn and Sutherland, 2003). Payments to farmeese linked to ecological goods
representing differently ranked quality-levels aseular plant diversity (Kohyani et al.,
2008; Klimek et al., 2008). In Hungary this efferas supported by the National Agro-
environmental Program (NAKP) and the 2253/1999 (X.government decree
(Haraszthy et al., 2004).

In Hungary grey cattle took into focus thank to theentive of sustainable use of
grasslands, it became decisive factor in grasgtmeservation under nature protection.
Though grey cattle are kept extensively, livestodnagement methods are the same as
in case of beef cattle. Contrary to the traditiogralzing methods grey cattle can be kept
on the pasture for a longer period (from April uhtovember, 200-240 days). Demand
of manpower is low and rotational grazing systeravpd to be the most effective.
Besides the usability of grey cattle in nature eowation works, does not change the
area compared other livestock area. Beef prodigtpar area depends not only on the
performance of the animal but on the number of ahiper area and utilization of
pasture as well. There is negative correlation betwthe effectiveness of pasture usage
and the production per animal. Positive correlatias examined between amount of
ingestion and grass supply, if animals have theob#o select (Penning et al., 1986).

Grasslands are not only important from nature cwasen aspects but they have
economic importance as well. Therefore it is vitaknow the species composition of
the pastures. The aim of this survey is to findagars in this matter. In the sample area
we examined the species combinations of the gragshahich is important for the
survival of the grassland. Our question is howaterhature conservation methods, like
mowing or grazing, change the inner structure gfevation? Which method is the best
for sustaining biodiversity, preserving the pastoco@sidering nature conservation and
economic aspects? It is important to know detadeohposition of the area since the
local interactions and the limited expansion deteemdynamics of vegetation and set
the rules of symbiosis for species (Durett and be®©94; Tilman and Kareiva, 1997;
Chesson, 2000). Environmental structures and mamagiemethods are determining
factors in symbiotic processes. They can eitheengthen or weaken symbiosis,
depending on their conditions (Law et al., 2003;kBp et al., 2003; Snyder and
Chesson, 2004). Quality and diversity of the spec@mbination around individual — so
called neighbourhood diversity - is important frémmctional aspect as well (Oksanen,
1997). With the use of Juhdsz-Nagy model, microtgggciological landscape can be
modelled. Fine-scale structure examinations camealediversity, structure of micro-
habitats (species combinations) and also the impzatertain events on the vegetation
which make nature conservation a more controlltdsk.

M aterials and methods
Sample areas

Our sample area can be found near Balaton whidmésof the richest regarding
natural values in Hungary (Balaton Uplands NatidPalk). The basin is surrounded by
basalt peaks. There have always been intensiveudtgrial activities for centuries but
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the support programs after the changing of themegihanged and strengthened them.
As result, grey cattle appeared in the region awl we can examine their effects.

Sample areas are in Badacsonytérdemic:

1: 32 ha grassland space with low intensity gragumgler-grazed pasture)

2: 38 ha overgrazed pasture (space)

3: 34 ha meadow (hayfield)

4: trampled space near to the watering point

5: trodden path where animals go to drink etcmpigd space along the road

During examination 118 animals were found on pastiethod of continuous

grazing was appliedAgostio-Deschampsietum caespitosjearosi 1947 associations
were dominant on utilized areas, except for trodors next to the roads wherelio-
Cynodontetum dactylidlarolimeket al. 1997 were typical. The examined area applied
as pasture and meadow in the past.

Phytosociological analysis

The main purpose of this article to explore theditoon of the grasslands regarding
naturalism and degradation using fine-scale pattbased on micro-phytosociological
examinations with the use of characteristic funiodescribing spatial structures
(Juhasz-Nagy and Podani, 1983). Samplings exeaitaty five 52m long circular
transects, within 5cm x 5cm interlocking quadratetiere the presence of rooted
species recorded. This sampling method providesilddtdata about the condition of
vegetation. It is relatively fast method and it $&s1 insignificant disturbance (Bartha,
2001; Bartha et al2004). Complete sampling at each spatial-serigsvgéze executed,
samples collected from all the possible positiandasic transects, allowing overlaps
(Juhasz-Nagy and Podani, 1983; Bartha and Keri©€8).

In order to avoid the artefacts — caused by stdithbshavior of rare species - whose
frequency did not reached 3% (Téthmérész and EriieB2). Theoretical and
methodological basis for examination of crop mistaicture and the degeneration —
caused by disturbance — were provided by the modklduhasz-Nagy Pal (1993),
Juhasz-Nagy and Podani (1983) and their applicatiethods (Bartha, 2001; Bartha
and Kertész, 1998; Bartha et al., 1998, 2004; Ctalipeet al., 2004; Czaran and
Bartha, 1989, 1992; Podani, 1993; Téthmérész addiEL992).

Examined phytosociological status parameters waee followings: number of
species, variance of species, number of speciesbioations, floral diversity,
association and relative association. Variancepeties refers to spatial heterogeneity.
Number of species combinations shows the diversitysymbiosis and structural
complexity of crop.

Detailed description of models and functions carfduemd in the works of Juhasz-
Nagy (1980, 1984), Juhasz-Nagy and Podani (198%jail et al. (1993) and Bartha
(2001).

Results

Couples of dominant species were found in the avealer disturbance or stress
(drinking area % stand, path"stand). Their frequency was significant compacethe
other species. Number of species which have 10%igirer frequency was low. In
other stands, where disturbance was lower, theme were species with frequency
higher then 10%.
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Examining the number of species whose frequenowés 3% in each spatial unit,
we can see that the curves made around the tramsfded near to the watering point
(stand 4), on the overgrazed area (stand 2), omtsow, hayfield (stand 3) and on
the under-grazed area (stand 1) reach the mininmea & 30m, 40m, 25m, and 45 m
respectively. This means they contain all the sseof at least 3% frequendyig.1). It
means 16 species at the drinking area, 15 on thazed area, 12 on the meadow and
the under-grazed area and 2 along the road. Théensnof matrix species were: 5, 6, 6,
5, 1. Along the road the only matrix species Watygonum avicularavhich explains
theFig. 1.

frequent species
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Figure 1. Variation in number of species at different spatinits in Badacsonytérdemice
sampling areas (species with frequency over 3%)e@dFsquare: mown grassland; cross:
overgrazed stand; star: grassland stand with lotemsity grazing; x: trampled stand near to

the watering point; filled triangulum: trampled sté along the road.)

Variance in number of species refers to the amotiheterogeneity. Based on it and
counted with finer spatial units significant diféeices were not found-ig. 2). Low
maximum were found of trampled stand curve alomgrtgad (5) and the high variance
maximum of species number in the vegetation ardtedtrampled stand near to the
watering point (4). Maximums appeared along with bpatial units in both cases.
Meadow showed the highest variance regarding spetigese belongs to the useful
grass-management category. Usage of small un#8¢cm-5m units - the under-grazed
area showed the highest heterogeneity.

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 10(3):23-231.
http://www.ecology.uni-corvinus.hel ISSN 1589 1623 (Prin® ISSN1785 0037 (Online)
© 2012, ALOKI Kit., Budapest, Hungary



Hazi et al.: Cut mowing and grazing effects witkygcattle on plant species composition in caseaahBn wet grasslands

- 227 -
palatable species
n 1.2 —-—
n
o mown
c
o 14 ——
(&)
= overgrazed
» 0.8 A ——
2
O low grazing
L 06+ e
(%))
“— trampled well
O 04 4 ——
O]
LCJ trampled road
CU 02 T
=
@©
> O UL | T ARl USRI | T
0.01 0.1 1 10 100

Length of sampling units (m)

frequent species

U) 3 ——
(7]
(O] mown
[
— 254 —
(6]
= overgrazed
0 21 ——
Q
%) low grazing
8 1.5 1 —e—
.ff trampled well
o 1A —
(]
CC> trampled road
CU 05 T
=
©
> O T LI | T LRI | T LR | Hamnalinall BRI
0.01 0.1 1 10 100

Length of sampling units (m)

Figure 2. (2a and 2b diagrams). changing of species number variance in samplesaoéa
Badacsonytordemice regarding palatable and freqeseful) species (Filled square: mown
grassland; cross: overgrazed stand; star: grasslatahd with low intensity grazing; x:
trampled stand near to the watering point; fillechbgulum: trampled stand along the road.)
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Figure 3. changing of species numbervariance in samplesasoé8adacsonytérdemice
regarding matrix species (Filled square: mown gtasd; cross: overgrazed stand; star:
grassland stand with low intensity grazing; x: tnaled stand near to the watering point; filled
triangulum: trampled stand along the road.)

Number of species combinations was the highesthen dvergrazed area while
application of 10cm and 40cm units in case of meadas the best. This means that
these unit sizes contain the most species combmstiTheir curves later steeply
decrease and it reached 0 at 30m. Matrix speciewesh the largest segregation in
meadow (3) when 10 cm units were appliedy(3). It is followed by the under-grazed
area using the same quadrate size. Number of speaiebinations was the highest in
case of meadows and overgrazed pastures at 10crdCamd scales respectively. It
means that these scales represent the largesespmmnbinations amongst examined
associations. Afterwards their curves steeply desmeand they reached zero at 30m.
The greatest separation was shown by the exammaiith matrix species (3). In case
of meadow it appeared at 10cm spatial unit whicls vedlowed by the under grazed
area at the same quadrate unit.

Discussion

In the examined lines on the degraded areas, th#hewu of species — with 10%
frequency — was low compared to other areas. Thpseies were mainly dominant
gramineaeand sedge species of the grasslands, which contiped®sic texture of the
vegetation. Other species fit into their matrix ainel stability of the association depends
on them. According t&un et al. (2007) the steadiness of the dominamcelitions
show the stability of grassland (e.g.: in meadod avergrazed areas), since in this case
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there are numerous species which can prevent tgeadion of the structure if a
dominant species disappear.

If we consider the primary and secondagsamineae and pulses important of
grassland management aspects only, than the meeutve (3 sample area) reaches
its maximum only in 30m. Number of species of tlie was six. Most of the taxa
useful of grassland management aspects (8 pcs) dre overgrazed grassland.

Maximums of species variance also appeared on tstlyrused, degraded areas. It
refers to the homogeneity of vegetation (5), ansttong spatial heterogeneity. Besides
matrix species- with small spatial units — grazedaa shows the highest species
variance, namely spatial heterogeneity. It is disml for the stability of species
composition of grasslands. If we consider that #pecies belongs to the useful
grassland management categories only, than meatiowesl the highest variance,
while — In 80cm-5m spatial unit - overgrazed areaved to be the most heterogeneous.

Number of species combinations indicates the diwersf symbioses methods
between species and structural complexity of treoa@ation. Counting with all the
species over 3% appearance frequency, 1040 theadretaximum did not occur in any
cases. It would only be possible if there wereedédht species combinations in all
micro-quadrates. The most species combinations feered in meadow at small 10cm
spatial unit, this was followed by the under graaezh at the same quadrate unit.

Drinking area had the highest species-area exammnsabut weeds appeared to
provide more species due to their degradation Afingrto species-area examinations
overgrazed areas were rich in species. Drinking &eonsidered degraded in case of
compositional diversity, while meadow and overgthzareas considered useful.
Diversity of meadow was bigger, but the dominaniceconomically useful species was
smaller and the amount of less valuaBbaex hirtaincreased. It proves that mowing is
a good method from nature protection aspects thaugdin ruin the feed value of the
grass in long term. Regarding the matrix speciesgdow has the best values thanks to
the regular annual mowing. Second autumn mowingdctwe omitted. Due to the
results of overgrazed areas summer and autummuecits should be grazed in order to
maintain the species diversity of grassland anavdi@em into grassland cultivation
method. .In case of meadow and overgrazed sameés,amutual cultivation method
used, since meadow was grazed for a shorter patidate summer or at fall in the
previous years.

Production of sample area was significant so itldcaarry more species than the
estimated animal carrying capacity. Due to theiooiwus burden grass can not reached
significant height on the overgrazed area. Greateount of feed produced because of
continuous grazing results in greater productiod aontinuous fertilization Contrary
to the nature protection regulations, this spesibaly 1 grey cattle per hectare while
the area was capable to carry 3 animals. Withrttathod utilization and sustainability
regulations can be specified for a given areaelpsthe directory of the national park
to plan better nature protection actions . If thead the animals to the under grazed area
during dry period in August, it helps the regeneraf the grassland. Compositional
diversity showed that the overgrazed area had aeranimal carrying capacity and its
species composition was valuable from nature ptioleaspects.

In under grazed area, due to the lack of propetrtrent,Festuca arundinacea
which is a bog composing species which well adéptsxtreme conditions — became
dominant from species with feeding importance. Otgecies were present in low
number. As a result of the lack of May-June mowimgmnber of species increased and
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grassland shifted toward “one-species” grasslatel.pérformance was high though
animals did not like it. The species number andedity was low. Prospect of
becoming one-species grassland was a threat. Spemmeposition on the overgrazed
are seemed to be stable, number of grazing animaistains the diversity of the

grassland if their number was determined accordinghe distribution of the yield.

Grazing compacted grass in overgrazed areas. Catidmnof useful species was
examined in this study. It was good for the anifmain health, fitness, etc. aspects if it
grazed from different kind of species.
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