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Abstract At the turn of the 19-20th centuries, the Great Bustard population of the Kisalföld 
(Little Hungarian Plain) numbered 4000 specimens. By 1990, only about 100 individuals re-

mained in the Hungarian and Austrian territories. Of the many possible negative factors of current times, the 
greatest pressure on the Great Bustard population stems from unfavorable crop structures, extensive use of in-
tensive agricultural technologies and predation. During the past decades, we have seen a shift in nesting place 
locations from natural-like habitats to agrar-type habitats. This change may be explained by the more favor-
able structure and microclimate of this latter habitat type paralleled with greater food source availability. In or-
der to escape this ecological trap, we have to engage in active conflict resolution that provides protection for 
the region’s Bustard population. 

For this very reason, the MOSON Project was founded in 1992 at the northern part of the Mosoni-Plain in 
the territory of Lajta-Hanság Co. Later, several Austrian regions joined the project. On these territories, out of 
the above mentioned 100 specimens, only 20 birds lived at the time. As the result of active habitat manage-
ment of Great Bustards and coexisting small game species (mostly due to the influence of set-aside areas) as 
well as effective predator control (especially the Red Fox) resulted in an increase of the Great Bustard popu-
lation. By the end of the 1990’s, the population grew to 120-130 individuals which number was limited by the 
carrying capacity of this territory. Consequently, the species continued to reoccupy new regions in the Hun-
garian and Austrian territories. These days, the number of Great Bustards in these protected regions is estima-
ted to be 400 individuals.

In 1998, the Mosoni-plain was given IBA (HU-001) status, and in 2004, the region was protected under the 
natura 2000 EU nature conservation network.
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Összefoglalás A 19-20. század fordulóján a Kisalföld túzokállománya még mintegy 4000 példány volt. 1990-re 
ebből a létszámból már csak mintegy 100 példány maradt fenn Magyarország és Ausztria területén. A sok ne-
gatív tényező közül napjainkban a kedvezőtlen vetésszerkezet, az intenzív termesztéstechnológiák és a predá-
ció fejti ki a legnagyobb nyomást a túzokpopulációra. Az elmúlt évtizedekben a faj fészkelőhely váltását figyel-
hettük meg a természetszerű élőhelyek rovására, egyszersmind a szántóföldi habitatok javára. A váltás utóbbi 
élőhelyek kedvezőbb struktúrájával, mikroklímájával, valamint jobb növényi és állati eredetű táplálék kínála-
tával magyarázható. Ebből az ökológiai csapdából csak aktív, a konfliktusokat feloldó túzokvédelmi tevékeny-
séggel tudunk kikerülni. 

E célt szolgálja a Mosoni-sík északi részén, a Lajta-Hanság Zrt. területén 1992-ben alapított MOSON Pro-
ject, melyhez csatlakoztak a későbbiekben osztrák területek is. E területen az említett 100 példányból 20 ma-
dár élt. A túzok és a koegzisztens apróvad fajok érdekében végzett aktív élőhelygazdálkodás (mindenekelőtt a 
set-aside területek dominanciája), valamint predátor (főként róka) kontrol azt eredményezte, hogy a túzokpo-
puláció az 1990-es évek végére elérte a 120-130 példányt, ami a terület eltartó képességének tekinthető. Ezt 
követően a faj mind magyar, mind osztrák területen újabb területeket foglalt vissza, s mára a térség túzokállo-
mányát mintegy 400 példányra becsüljük. 

A Mosoni-sík 1998-ban IBA (HU-001), 2004-ben pedig natura 2000 terület lett.

Kulcsszavak: Otis tarda, MOSON Project, élőhelyfejlesztés, predátor szabályozás, AKG program
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Introduction

At the turn of the 19th/20th century, the Great 
Bustard population of the Kisalföld spread 
across significantly larger territories than to-
day and numbered approximately 800-900 
individuals. There was also a large popula-
tion of the species present in Austria with 
approximately 1000 birds, and in regions of 
the present-day Slovakia with about 2000 
individuals. These population numbers 
were fairly constant up until the winter of 
1928/1929. In the 1941 national survey, as 
direct consequence of the aforementioned 
year’s winter conditions, only 500 bustards 
were counted in the Kisalföld region. After 
the war, in the 1950’s, estimated size of the 
population was around 300 individuals; but 
by 1969 when the Great Bustard was gi ven 
protection status, the population reduced to 
only 137 birds (Faragó 1978, 1993). Even 
though there is statistical data available 
from the hunting seasons of 1969-2003, due 
to the unsynchronized nature of the applied 
counting methods, in many cases, reported 
results differed significantly from the actu-
al population size of the time. During 1973 
and 1976, the population consisted of on-
ly 94-101 individuals. Five years later, in 
1981, this continuous decline in population 
size was already apparent as we counted on-
ly 80-87 individuals. By 1989, the nesting 
population was made up of only 55-61 birds. 
During this period, almost the entire South-
Hanság subpopulations disappeared, paral-
leled with notable declines in the Jánosso-

morja (Tóbi-liget) and Császárrét regions 
(Faragó 1982, 1986a, 1988, 1993, 1996a, 
Faragó et al. 1987).

In an attempt to identify the causes of this 
dramatic decline in population size (Faragó 
2006), we determined nine key factors 
which have negatively influenced popula-
tion dynamics: (1) harsh winters, (2) floods, 
drainage waters and extreme precipitation 
during breeding season, (3) fire damages, 
ground fires, (4) decline of suitable habi-
tat for the Great Bustard due to changes in 
habitat structures, (5) effects of land owner-
ship changes, (6) changes in crop structure 
on agricultural lands, (7) intensive crop pro-
duction technologies (8) predation and (9) 
hunting pressure. Of these factors, there are 
several which no longer have an effect on 
the current population (2, 3, 4, 5, 9), while 
others rarely have an impact (1 and in part 
2). Of the remaining negative factors of cur-
rent times, the greatest pressure on the Great 
Bustard population stems from unfavoura-
ble crop structures, extensive use of inten-
sive agricultural technologies and predation. 
These negative factors are even more inten-
sified by the fact that the bustard is relative-
ly conservative in its choice of lek territory 
as the birds show strong prefe rence for spe-
cific sites. This behaviour can also be seen 
in the Kisalföld population (Faragó 1978, 
1990). In addition, there is also a strong pat-
tern for nesting site changes where the birds 
preferentially relocate to cropped agricul-
tural sites from naturally occurring habi-
tats. This change may be explained by the 
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more favourable structure and microclimate 
of agricultural habitats paralleled with grea-
ter food source availability (Faragó 1979, 
1981, 1986b). In order to escape this ecolo-
gi cal trap, we have to engage in active con-
flict resolution which addresses the above 
issues and which provides protection for the 
region’s Great Bustard population (Faragó 
1989, 1996b).

Taking into consideration all these as-
pects, in 1992, we have established the MO-
SON Project in the Northern part of the 
Mosoni-plain in the Rajka/Hegyeshalom 
region, which encompassed 1232 hectares. 
The Great Bustard conservation prog ram on 
the Lajta-Hanság Co. territory was initia ted 
by the University of Sopron, Department 
of Game Management (today the Univer-
sity of West-Hungary, Institute of Wild-
life Management and Vertebrate Zoolo gy) 
in partnership with the Lajta-Hanság Co., 
the Fertő-Hanság National Park and WWF 
Aust ria. The aim of the conservation prog-
ram was to increase the size of the po pu-
lation, which numbered only 20 individuals 
at the time, by means of facilitating ecologi-
cally supportive technologies (Faragó et al. 
2001, Spakovszky et al. 2011). 

Material and Methods

Before 1992 prior to initiation of the MO-
SON Project, the area of the Lajta-Hanság 
Co. was utilized for agricultural activity 
with all of the negative impacts of large scale 
habitat structures and applied growing tech-
nologies. Until 1991, most of the area was 
used for grain and rape (sometimes maize) 
production, further 169 hectares of land was 
utilized for sheep pasture and 20 hectares 
was left for meadows. When the Project be-
gan, grasslands and pastures were left un-
cut and the previously uncultivated agricul-

tural lands were unutilized. Size of this area 
was 543 hectares which was a total of 44% 
of the Project’s entire territory. As a result 
of extreme drought in 1991, the rape plan-
tation yield was so low that harvesting costs 
would have outweighed any expected pro-
fits; therefore, that year’s harvest was for-
gone. As a result of this, we have gained an-
other 351 hectares of untouched land which 
expanded the protected ‘bustard-friendlyʼ 
region to 894 hectares (73%). The Project 
Directives – as entered into contract – were 
the following:

Agricultural activity

• Sheep pastures may only be utilized ear-
liest from the middle of June but preferen-
tially from the end of July

• Meadows may not be utilized for hay 
harvesting; cutting of meadows has to 
be done in September and/or October 
of every second year. This can also be 
achieved by means of grazing in Septem-
ber or October of these given years

• From 1994 onwards, winter barley should 
be changed to winter wheat which re-
quires 3-4 weeks of delayed harvest

• Rye may not be treated with pesticides 
at all, whereas winter barley and winter 
wheat may only be treated up until the 15th 
of April

• Up until the date of harvest, no agricultu-
ral activity of any kind may be performed 
in the area

• Rape fields may only be treated against 
pests up until April 30th the latest

• In the event that some unexpected con-
dition arises, which may have a negative 
impact (for example drought), harves-
ting of rape must forgo. In such years, the 
WWF Austria may offer monetary com-
pensation for loss of harvest in certain 
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rape-planted agricultural areas to ensure 
protection of nesting birds. 

• Feeding of green-stage plants and top-
dressing-type fertilization of vegetation 
during the growing season are prohibited 
in case of all four crops.

Hunting / game management

• The LAJTA-HANSÁG Co. Hunting and 
Tourism Operation and their Austrian part-
ner JAGDVERWALTUNG FLICK have 
agreed upon parallel time hunting utiliza-
tion of the territory. The agreement ensures 
that during breeding season and in the nest-
ing period, the birds remain undisturbed, 
as well as the agreement guarantees equal 
hunting opportunities for both parties.

• In case of Roe Deer (Capreolus capreo-
lus) hunting, the parties have agreed to a 
hunting period different from the other-
wise accepted hunting seasons in Hunga-
ry or in Austria. According to this: hunt-
ing period for Roe bucks is set between 
July 20th to September 30th,

• and hunting for does and fawns is only 
permitted between October 1st and Febru-
ary 15th.

• Within this time frame, both countries 
shall follow their own hunting season 
guidelines. The permitted hunting season 
date may be adjusted depending on any 
changes to the hunting guidelines of each 
country.

• During hunting (of Roe Deer), use of cars 
is strictly restricted to road ways in or-
der to minimize any disturbance of Great 
Bustards who are guiding their chick.

Predator control is an ultimate necessity of 
any effective conservation program that aims 
to protect Great Bustards, birds in general or 
any other types of game. In light of this, in 

the 1990’s, we annually placed 500 pieces 
of F2-treated eggs (with 3-chloro-4-methyl-
aniline hydrochloride active substance spe-
cifically selected for crows) to limit the local 
crow population (of course this population 
was also under armed control). As a result, 
there were no Magpies (Pica pica) or Hoo-
ded Crows (Corvus corone cornix) nesting 
in the conservation territory. Population con-
trol of the Red Fox (Vulpes vulpes) was in-
tensively performed by means of gun control, 
trapping and den hunting, especially since the 
vaccination (immunization) program against 
rabies – which began in 1993 – included the 
Project’s territory as well.

Based on the above parameters, records 
were kept continuously and summarized an-
nually. These included data on changes in 
habitat structures including developments, 
recording and mapping of habitats, agricul-
tural land use and activity. 

Continuous survey of the Project’s re-
gion enabled us – based on complete popu-
lation assessment – to estimate the size of 
the local Great Bustard population especial-
ly du ring the mating and autumn seasons. 
We also recorded sex ratios and successfully 
reared offspring output for the population. 
Du ring the mating season and in winter, by 
synchronous counting, we were able to sur-
vey the West-Pannonian Great Bustard po-
pu lation as well (Raab et al. 2010).

Due to the nature of wildlife in the region, 
we also recorded the size and dynamics of 
hunting bags for Brown Hare (Lepus eu-
ropaeus) and Roe Deer for each year.

We determined changes in predation pres-
sure based on Red Fox hunting bag size.

Student t-test was used to compare the 
number of Red Foxes before and after 2000. 
We used linear regression to estimate trends 
in the number of individuals (Reiczigel et 
al. 2007).
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Results

Habitat development

In the autumn of 1992, we established a so-
called ʻbustard-fieldʼ area which spanned 
over 25 hectares. On this land we plan-
ted a seed mixture of rape (5 kg/ha), alfal-
fa (20 kg/ha) and winter barley (100 kg/ha). 
Unfortunately, severe drought in that sea-
son hindered seed germination; therefore, 
the crop mixture was only able to provide 
food source in the seedling stage. Later, the 
seedlings got frost bitten and perished in the 
winter cold. However, even in such condi-
tions, weeds germinated along with the crop 
mix offered large sources of green plant 
food in the spring time. In 1993, that mul-
tilateral agreement came into effect which 
specified the following habitat structure for 
the Project: Meadow: 20 ha, fallow: 746 
ha, Bustard-field strips: 25 ha, Rape: 95 ha, 
Winter Barley: 72 ha and Rye: 105 ha (To-
tal 1232 ha).

Agricultural activity was limited to on-
ly 22.1% of the territory, whereas ‘bus-
tard-friendlyʼ territories extended to 77.9% 
(960 hectares). Due to the effect of ex-
treme drought, the rape fields remained un-
harvested; therefore, we gained another 95 
hectares of undisturbed territory. The on-
ly crops harvested in that year were bar-
ley (72 ha of land) and rye (105 ha of land). 
In the fall, withered tall weed-type vegeta-
tion was partly ploughed, while remaining 
weedy vegetation was flattened by heavy 
smoothing-plane before hunts in the area. 
In 1993/1994, 25 hectares of ‘bustard-fieldʼ 
was planted with 100% rape. The plantation 
was fairly successful; therefore, it provided 
adequate food source for the winter. In ad-
dition to making the habitat structure of the 
territory more ‘bustard-friendlyʼ, we also 

tried, as much as possible, to make the crops 
and associated agricultural practices less de-
structive to the population. 

From 1994 onwards, we diversified the 
vegetation cover of the MOSON Project’s 
territory by breaking up the monotony of the 
grass and uncultivated agricultural land areas 
and planted strips of rape, rye and spring bar-
ley. Location of these strips changed every 
year and as a result, these areas became 1-2-
3-4 etc. year old fallows that each supported 
different flora and Arthropod fauna. In order 
to maintain desirable vegetation structures of 
uncultivated agricultural lands, it was una-
voidable that we do some form of manage-
ment; therefore, at the end of September/
beginning of October, the tall vegetation of 
these areas (mostly 1st and 2nd year fallows) 
were shredded. Every year, these associated 
costs were funded by the WWF Austria. This 
type of habitat management and the resul ting 
habitat characteristics of the region conti-
nued until 2003. In 1995, as a result of state 
compensations (restitutions), four parcels of 
land from the Northeast region of the Project, 
as well as portion of the parcel located be-
side the left bank of the Lajta river canal, got 
out of the Lajta-Hanság Co.’s management; 
therefore, the Project’s habitat-managed re-
gion decreased by 842 hectares.

Between 2004-2009, the Lajta-Hanság 
Co. won support of the so called ‘Agricul-
tural crop production based on bustard hab-
itat development guidelines̓ agri-environ-
ment scheme management program, which 
yielded 5042 hectares of protected land of 
which the MOSON Project was also a part 
of. As part of the implementation program 
in the Project’s region, which now was con-
centrated to 872 hectares, we continued 
with the already utilized strip type habi-
tat management technique and established 
various grains (winter wheat, winter bar-
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ley, triticale) and cow-grass, peas and rape 
in alternating plantation strips. 9.1-11.9% of 
the territory became cultivated agricultural 
land, whereas 88.1-90.9% was left as fallow 
area (Table 1).

In 2009, the land owner was award-
ed funding by the AKG (agri-environment 
scheme management program) for ano ther 
5 year period. However, the ‘migratingʼ 
bustard-land management technique could 
no longer be followed by the land registry. 
Therefore, we converted to a management 
technique which enabled us to perform fal-
low land management for a maximum of 
3 years after a 1 year of active cultivation 
period of the land. The proportion of alfal-

fa in the Project was 7.5% (64.7 ha) which 
was distributed in 13 land strips. In addi-
tion, in one of the years, partly due to crop 
rotation and limitations of the agricultu-
ral region, we also planted rape (97.3 ha – 
11.3%). From grains, due to local techno-
logical li mi ta tions, we chose winter barley 
to be grown in the area (35.1-262.0 ha – 4.1-
30.4%). However, most of the territory re-
mained as fallow lands (502.4-796.8 ha – 
58.3-92.5%) (Table 2, Map 1).

Predator control

The Lajta-Hanság Co., as we have already 
discussed, continues to engage in intensive 

Table 1. Changes of the habitat structure between 2005–2009 in the MOSON Project
1. táblázat Az élőhely-szerkezet alakulása 2005–2009 között a MOSON Projectben

Table 2. Changes of the habitat structure between 2009–2014 in the MOSON Project
2. táblázat Az élőhely-szerkezet alakulása 2009–2014 között a MOSON Projectben

Habitat (%) 2005/2006 2006/2007 2007/2008 2008/2009

Winter wheat 3.5 0.0 0.0 0.0

Winter crops (mixed) 0.0 0.0 0.0 6.5

Triticale 0.0 7.7 8.4 0.0

Crimson clover 0.0 0.5 0.0 0.0

Pea 8.4 0.0 0.0 0.0

Rape 0.0 1.4 3.5 2.6

Fallow 0.0 0.5 0.0 0.0

Total cultivated land 11.9 10.1 11.9 9.1

Total uncultivated agricultural 
land – fallow 88.1 89.9 88.1 90.9

Total MOSON Project 100 100 100 100

Habitat (%) 2009/2010 2010/2011 2011/2012 2012/2013 2013/2014

Fallow 92.5 58.3 64.6 62.1 88.4

Alfalfa 7.5 7.5 7.5 7.5 7.5

Winter barley 0.0 22.9 27.9 30.4 4.1

Rape 0.0 11.3 0.0 0.0 0.0

Total MOSON Project 100 100 100 100 100
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Map 1. Habitat development in the MOSON Project
1. térkép Élőhelyfejlesztések a MOSON Project-ben
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predator control in the region since the be-
ginning of the Project. In case of the Corvi-
dae (which have not nesting colony present 
locally), the control focuses on settlement 
avoidance from the adjacent Szigetköz area 
or Austrian territories. For Magpies, this type 
of management is highly effective. How ever, 
in case of the Hooded Crow, the incoming 
transient population from the Szigetköz and 
Austria is significant enough for these birds 
to continue to be present in the Project’s ter-
ritory. The most intensive work concentra ted 
on predator control of the Red Fox popula-
tion (Figure 1). Foxes decreased by 41 (CI: 
26.7; 55.2, P<0.0001) after 2000.

Great Bustard population dynamics

Based on the sprig population assessment of 
the MOSON Project, the initial Great Bus-
tard population of the region was 20 indi-
viduals (Figure 2). As of 1992, this popula-
tion size began to grow as a direct result of 

the implemented habitat management mea-
sures. These changes had a positive impact 
on offspring survival to adulthood, which 
up until that point most often perished due 
to the destructive nature of the past agricul-
tural activities of the region. Significant re-
covery was finally seen from 1995 when 
the successfully reared female chicks born 
in 1992 reached sexual maturity. They then 
increased the reproductively active popula-
tion of hens who laid eggs and successfully 
reared their own chicks. From 1998, a signi-
ficant population boom was expected which 
was reflected in the spring and autumn popu-
lation surveys where the number of Great 
Bustards reached or exceeded 120 individu-
als. Assuming a linear trend, the yearly rate 
of growth is 5.7 (SE=0.73, P<0.0001) indi-
viduals in case of spring during the whole 
time period, and 14.1 (SE=3.5, P=0.0007) 
individuals until 1999 in case of autumn. 
After 1999 no trend can be seen in the num-
ber of Great Bustards in autumn. We specu-

Figure 1. Red Fox hunting bag dynamics between 1990–2013 in the MOSON Project
1. ábra A vörös róka terítékdinamikája 1990–2013 között a MOSON Projectben
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Figure 2. Great Bustard population dynamics between 1991–2013 in the MOSON Project
2. ábra A túzokállomány dinamikája 1991–2013 között a MOSON Projectben

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Cock 6 6 6 6 6 10 14 41 24 22

Hen 13 13 13 14 22 22 28 62 70 73

Spring population 19 19 19 20 28 32 42 103 94 95

Chick 1 17 9 13 15 26 19 19 20 14

Fall population 20 37 44 50 65 85 104 122 114 109

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Cock 22 21 26 29 45 52 54 56 49 45

Hen 72 68 88 87 62 60 66 74 74 82

Spring population 94 96 114 116 107 112 120 130 123 127

Chick 17 18 16 19 11 5 7 8 6 2

Fall population 111 121 130 135 105 112 86 69 130 30

2011 2012 2013

Cock 40 57 48

Hen 83 119 34

Spring population 123 176 82

Chick 8 4 7

Fall population 118 55 103

Table 3. Estimated size of the Great Bustard po-
pu la tion between 1991–2013 in the MO-
SON 

3. táblázat A túzokállomány becsült létszáma 1991–
2013 között a MOSON Projectben
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late that this population size is limited by 
the carrying capacity of this territory. 

Around this time, however, we also no-
ticed a gradual resettlement of the Great 
Bustards in the neighbouring Austrian and 
Slovakian regions (Raab et al. 2010), and 
they also appeared south of the Mosonszol-
nok region of the LAJTA Projects, as well as 
in the Lébény range (Faragó & Spakovszky 
2012) (Table 4, Maps 2 – 3). 

Some of the data showed drastic changes 
from year to year in certain regions which 
can be explained by the leks which were 
originally undisturbed areas and as such 
were frequently visited by the birds. The 
most significant accomplishment of this 
conservation effort was that, when com-
pared to the initial population size of the 
Project in the early days, the bustard popu-
lation later quadrupled and numbered over 
400 individuals in the region!

Population dynamics of huntable 
coexisting species

Based on the ‘wise useʼ concept (Robertson 
1991), there can be no doubt that any im-
provement to the habitat structures and re-
duction in disturbance not only positive-
ly impact on the Great Bustard population 
but also positively influence other coexis-
tent protected bird and huntable game popu-
lations. 

Along with a slight increase in population 
numbers, we also observed a concentration 
of Roe Deer in the area, especially between 
September and April. Exact numbers can 
be determined from the changes of hunt-
ing bag sizes (Figu re 3). Hunting bag of the 
Roe Deer reflects the population dynamics 
of this species. The Roe Deer population, 
numbering almost 300 individuals, is signi-
ficantly underutilized in the Project’s region, 

Year Heideboden (A) Parndorfer 
Platte (A) Hanság (A) Kisalföld (H) Total

1990 0 6 16 86 108

1996 1 6 14-16 65-66 86-89

2000 14 8 10-14 89 121-125

2003 34-67 9-10 16-17 114 173-208

2005 60-82 8 18-21 89-105 175-216

2006 76-93 8 24-27 104 212-232

2007 85-98 14 26-27 103-114 228-253

2008 93-101 25-26 22-24 80-111 220-262

2009 92-112 20-26 16-23 93-137 227-298

2010 130-155 24-26 20-24 78-116 252-321

2011 127-150 20-27 19-25 100-127 266-329

2012 117-145 13-19 22-26 145-178 297-368

2013 211-271 18-23 20 74-83 323-397

Table 4. Dynamics of the Kisalföld’s (Hungary and Austria) spring Great Bustard population 
between 1990–2011 (Raab et al. 2010 and updated)

4. táblázat A Kisalföld (Magyarország és Ausztria) tavaszi túzokállományának dinamikája 1990–2011 
(Raab et al. 2010 és aktualizálva)
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which situation has improved somewhat in 
the latter years. In spite of this underutili-
zation, the Project has been able to produce 
trophies every year which had a medal or 
even sometimes the gold medal awarded. 
The number of Roe Deers significantly in-
creased by 2.8 (SE=0.8, P=0.00275) ani-
mals during the years.

The greatest positive result was seen in 
the dynamics of the Brown Hare hunting 
bag. Since the initiation of the Project, the 
original number of hunting bag of this spe-
cies (333 individuals) almost doubled after 
the first years, which resulted in the shoot-
ing of an additional 280 animals in 1992 
compared to 1991, and 314 animals more 
in 1993. As a direct consequence of all the 

habitat development in the area, the hunt-
ing bag grew over 1000 animals by 1994 
and over 1500 animals by 1995. Within 5 
years, the hunting bag for the Brown Hare 
has quintupled. In 1997, there was a slight 
decline in the size of that year’s hun ting bag 
as the hunts resulted in the shooting of only 
1200 animals, but in 1999, the hun ting bag 
of the Hare again numbered 1200 individu-
als. As it was already mentioned in case of 
the Great Bustard population, in 2000 and 
2001, the extreme drought event that oc-
curred during the breeding season also had 
a negative impact on the Brown Hare po-
pu lation. In these years, the hunting bags 
of 2000 and 2001 had only 800 and 464 in-
dividuals, respectively, even though in the 

Map 2. Distribution and movement of the Great Bustard population in the MOSON Project region
2. térkép A túzok elterjedése és mozgása a MOSON Project térségében
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spring, these numbers were expected to be 
much higher. After a short increasing peri-
od, there was a significant decrease in the 
number of Brown Hares after 1996. The 
yearly decreasing rate was 54.7 (SE=14.8, 
P=0.00192) animals.

Discussion

Our results show that the parameters of Great 
Bustard-friendly habitats outlined earlier, 
especially the extensively managed lek ter-
ritories and surrounding regions (including 
fallows), have great capacity to attract and 
support the Great Bustard population. All 
factors such as the calm, undisturbed sur-
roundings in the mating and nesting season, 

the diverse habitat structure, the favourable 
microclimatic conditions and ample food 
availability, all contribute to the success of 
such territories. The fallows and the ‘bustard 
fieldsʼ, which are specifically planted with a 
diverse crop selection, provide not only the 
necessary amount of animal food availabili-
ty, mostly Arthropods, for the chicks, but al-
so provide much needed quality and diver-
sity in their diet. The implemented, almost 
entirely chemical-free, agricultural activity 
in the protected habitats ensures that any di-
rect or indirect chemical exposure to pesti-
cides is prevented. Last but not least, with 
this technique, we can avoid those dama-
ges and losses that occur as a result of ag-
ricultural practices that utilize mechanized 

Map 3. Distribution and movement of the Great Bustard population in the LAJTA Project region
3. térkép A túzok elterjedése és mozgása a LAJTA Project térségében
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methods (such as mowing or cutting) and 
which pose the greatest danger to the Bus-
tards. These techniques resemble conditions 
that are similar to those of the 19-20th cen-
tury when the Hungarian agriculture was 
extensive and which period also coincided 
with the ʻgolden ageʼ of small game popu-
lations (Faragó 1997). It has been conclu-
sively shown by earlier Spanish (Alonso & 
Alonso 1990) and several Hungarian habi-
tat preference studies (Faragó & Kalmár 
2006, 2007, Kalmár & Faragó 2008, Faragó 
& Spakovszky 2012) that positive territorial 
characteristics and supportive habitat deve-
lopment have great positive influence on lo-
cal communities (Table 5).

The significance of fallow lands (short- 
and longterm fallows) / uncultivated agri-
cultural lands, as well the presence of stubb-
le fields, is supported by several Spanish 
studies (Alonso & Alonso 1990, Lane et al. 
2001, López-Jamar et al. 2011). This signi-

fi cance is especially important in those re-
gions where infrastructure development has 
taken over or where utilization of the spe-
cific land areas changes. In addition to these 
habitat types, preferential selection for al-
falfa-type habitats has been demonstrated 
both by Alonso and Alonso (1990) and by 
our own observations in different study are-
as (Faragó & Kalmár 2006, 2007, Kalmár 
& Faragó 2008). In general, it can be con-
cluded that there is a spatial and temporal 
variability in the selection of preferred habi-
tat types (Martín et al. 2012). The key sig-
nificance of crop lands is that they provide 
nesting sites for the birds (see Magaña et al. 
2010). However, these lands are also im-
portant habitats for Great Bustards in other 
times of the year when these crop fields en-
ter the stubble or fallow land phase.

Great Bustards clearly avoid urban or de-
veloped rural areas and high traffic roads 
(usually the artefacts of human activity), or 

Figure 3. Utilization dynamics of the Brown Hare and Roe Deer in the MOSON Project between 1991–2013
3. ábra A mezei nyúl és az őz hasznosítás-dinamikája a MOSON Projectben 1991–2013
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habitats where they have no clear horizon-
tal view of their surroundings (Alonso & 
Alonso 1990, Lane et al. 2001, Osborne et 
al. 2001). All Spanish authors take note of 
the Great Bustards’ habitat fidelity which is 
not only limited to their leks but also to their 
nesting sites and wintering territories (Alon-
so & Alonso 1990, Alonso et al. 2000, Lane 
et al. 2001, Osborne et al. 2001). These ob-
servations are also supported by our study 
and the successful rehabilitation of the MO-
SON Project region and its Great Bustard 
population.

This habitat fidelity is especially impor-
tant in the West region of the Carpathi-
an basin where winter migration of Great 
Bustards occurs only in extreme wea ther 
conditions (Faragó 1990b). The Spanish 
Great Bustard populations, however, show 
partial, short/medium distance migration in 
their area (Alonso et al. 1995, Alonso et al. 
2000, Alonso et al. 2001). As a result of this, 
we can say that in the West-Pannonian re-
gion, the conservation of lek and surround-
ing habitats are of greatest importance to the 
local Great Bustard population.

Habitat management also positively in-
fluences other bird communities, as habi-
tat structures like fallow lands, depending 
on duration of the resting phase, support di-
verse bird communities and increase popu-
lation sizes, as this has been demonstrated 
by Kovács et al. (2009) on the Hevesi-Plain 
(NE-Hungary). We also see similar patterns 
in the MOSON Project and its surrounding 
regions in Austria (Raab et al. 2010). An in-
crease in diversity and size of animal com-
munities inherently attract larger numbers 
of predators which in general, as well as in 
case of the Great Bustard population, also 
intensifies predation pressure on prey spe-
cies in the region. Often, like it is in the case 
of eagles, they can have such drastic impact 
on some other species that habitat selec-
tion and dispersion is greatly limited, which 
may even lead to relocation from that region 
(Spakovszky 2009). This predator pressure 
partly explains the drastic reduction of the 
Brown Hare population. However, in this 
case, another significant influencing factor 
was the appearance of the European Brown 
Hare Syndrome (EBHS) virus in the begin-
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Habitat
2005/2006 2006/2007 2007/2008

Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter

Fallow 0.84 0.83 -1.00 -0.98 0.77 0.42 -1.00 -1.00 0.78 0.77 -0.61 -0.65

Rape -0.76 0.00 0.81 0.86 0.52 0.00 0.74 0.77 -0.13 0.00 0.77 0.77

Volunteer 
plants -1.00 -1.00 0.86 -1.00 0.00 -0.12 1.00 0.00 0.86 -0.46 -1.00 -0.90

Winter wheat -0.38 0.00 -1.00 -0.71 - - - - -0.60 0.00 -1.00 -0.98

Stubble -1.00 -0.37 -1.00 -1.00 -1.00 0.26 -1.00 0.11 0.00 -0.18 0.00 0.00

Plough-land -1.00 -1.00 -1.00 -1.00 -0.74 -0.96 -0.55 -0.77 -0.64 -0.56 -0.38 -0.73

Grassland - - - - 0.62 0.22 -1.00 -1.00 - - - -

Alfalfa - - - - -0.15 0.08 -1.00 -1.00 -0.67 -0.75 -1.00 0.09

Table 5. Preferred habitats (Ivlev-index) of the Great Bustard in the Mosoni-plain (2005–2008) 
(based on Faragó & Kalmár 2006, 2007, Kalmár & Faragó 2008)

5. táblázat A túzok élőhely preferenciái (Ivlev-index) a Mosoni-síkon (2005–2008) (Faragó & Kalmár 
2006, 2007, Kalmár & Faragó 2008 alapján)
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ning of 2000’s, which, due to the high po-
pu lation density in the region, became the 
most important population-limiting factor. 

In many Western European countries 
most of the research work focuses on the 
limitations or lack of continuous coverage 
of agri-environmental protection programs 
(Llusia & Onate 2005, Kleijn et al. 2006), 
and similar conclusions were drawn in the 
Dévaványa region and the Bihari-plain 
(Nagy et al. 2008) or in the Kiskunság by 
Németh et al. (2009). We, on the other hand, 
can only attest to the success of the Mo-
soni-plain conservation program. The rea-
son for that is that while others point to this 
as negative criticism, on the Mosoni-plain, 
due to the size of the Lajta-Hanság Co. terri-
tory, we were able to include in the program 
such key land areas (lek territory, nesting 
sites, wintering habitats). This had signifi-
cant and relevant effect on the recovery and 
stability of the Great Bustard population and 
eventually led to the expansion of their lo-
cal population. In the MOSON Project, such 
measures as delaying the commencement of 
reaping or stem-crushing further reduced 
those losses which would have normally oc-
curred from these technologies. 

Another important achievement of this 
Project was that while the Mosoni-plain 
was not listed as an important Hungarian 
bird habitat up until 1989 (Waliczky 1992), 
by the second half of the 1990’s, the Mo-

soni-plain was given IBA (Important Bird 
Area) status based on the new criteria of 
the National and European significant habi-
tats list. The Mosoni-plain was listed with 
the code number of HU-001, a region of 
4310 hectares included and protected spe-
cies were the Otis tarda and the Perdix per-
dix (Nagy 1998, Nagy 2000). Based on all 
these, in 2004, the territory was placed un-
der natura 2000 (European Union Nature 
Conservation Network) protection. The 
MOSON Project served as model for the 
creation of the Hungarian Great Bustard 
Conservation Program (Faragó et al. 2013) 
and it also provided the basis for the Bustard 
LIFE Project between 2005-2008 (Faragó & 
Kalmár 2006, 2007, Kalmár & Faragó 2008, 
Faragó & Kalmár 2011).
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