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Introduction

The great bustard Otis tarda is a globally-threatened
species of steppe and pseudo-steppe habitats with a
world population of 31,000–37,000 individuals (Heredia
et al., 1996; BirdLife International, 2004). Its Red List
category (IUCN, 2003) is Vulnerable based on criteria
A2c, because a population reduction of more than 30% is
predicted within the next 10 years (BirdLife Interna-
tional, 2004). It is patchily distributed from Portugal,
Spain and northern Africa, across central, southern and
eastern Europe, southern Siberia and Mongolia to parts
of eastern China (Morales & Martín, 2003). The species
has declined since the turn of the 19th century due to
habitat loss, nest destruction, pesticide use, persecution
through hunting, and collisions with power lines. A
European Action Plan was adopted by the Council of
Europe in 1996 (Heredia et al., 1996), and includes consid-
eration of reintroduction projects in Britain, France and
Poland. The case for restoring species in Britain is
enshrined in legislation from the international to national

level. Internationally, Article 8(f) of the Convention on
Biological Diversity requires Contracting Parties to reha-
bilitate and restore degraded ecosystems and promote
the recovery of threatened species through the develop-
ment and implementation of plans or other management
strategies. At European level, the EC Habitats Directive
92/43/EEC obliges Member States to consider the
feasibility of restoring species that have become locally
extinct. Nationally, the importance of biodiversity con-
servation has been given statutory basis under Section
74 of the Countryside and Rights of Way Act 2000 that
requires government departments to have regard for
biodiversity and to take positive steps to further the
conservation of listed species and habitats. Apart from
the great auk Pinguinus impennis (extinct since the 1840s)
and the migratory Kentish plover Charadrius alexandrinus
(last nested in Lincolnshire in 1979), the great bustard is
the only bird species that bred regularly in Britain within
the last 200 years but no longer does so. After a detailed
consultation phase on the case for reintroduction
(Osborne, 2002), based on IUCN guidelines (IUCN,
1995), the British Government approved a licence in
November 2003 for a 10-year trial reintroduction of the
great bustard to Britain. The first birds were brought
to Britain in August 2004 and 22 were released the
following month. This paper summarizes the evidence
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put forward to answer some of the most challenging
issues in the guidelines. The underlying argument is that
a reintroduction attempt is feasible and the only way to
learn more about bustard ecology in Britain, which was
poorly documented prior to extinction.

Issue 1. History and reason for extinction
in Britain

Bones from Gough’s Old Cave, dating from 9,300–12,300
BP, are the earliest evidence of the great bustard in
Britain (Harrison, 1989) and there can be little doubt that
it is a native species. Written records begin with a house-
hold account from the Borough of King’s Lynn (1371),
hunting regulation from Yorkshire (1512), recorded
occurrence in Scotland (1526), and notes in household
books from Norfolk in 1527 and 1530 (Yarrell, 1882–4;
Stevenson & Southwell, 1890). The species was appar-
ently widespread in the 16th century and both the bird
and its eggs were taken for food (Yarrell, 1882–4). Later,
around 1670, Sir Thomas Browne described the bird as
‘not unfrequent’ in Norfolk and an advertisement from
1712 for an estate in Essex noted ‘all game in great plenty,
even to the bustard and pheasant’ (Yarrell, 1882–4). In
other areas the birds were by then scarce, Morton noted
in 1712 that he had never heard of more than two bus-
tards in Northamptonshire (in Yarrell, 1882–4). Evidence
for a decline in British bustards begins around the mid-
1700s and they had become ‘exceedingly scarce in their
southern haunts’ by the end of the 18th century (Yarrell,
1882–4). Although a statute was enacted in 1775 to
prohibit spring and summer hunting (Collar, 1979), great
bustards dwindled to extinction, the last breeding dates
for Britain being 1830 for Norfolk and 1832 for Suffolk
(Morales & Martín, 2003).

While the exact reason for the great bustard’s extinc-
tion is not known (Collar, 1979), the historical literature
suggests possible causes and facilitates judgement on the
likelihood of similar events occurring today. There is no
historical evidence of disease, pollution, poisoning, com-
petition or predation. Four other causes may have played
a part either alone or in concert: field enclosure, agricul-
tural mechanization, hunting for food and trophies, and
climate change.

In 1821 Graves wrote: ‘the enclosing and cultivating
[of] those extensive downs and heaths in various parts of
Great Britain, on which formerly this noble species was
seen in large flocks, threatens within a few years to extir-
pate the bustard from this country’ (quoted in Thomas,
2000). The enclosure of common land through Parlia-
mentary Acts, however, was a drawn out process in
Britain lasting from 1603 to 1903, although the great
majority of Acts date from 1760 to 1820 (Pollard et al.,
1974). By 1700 over half of the British farmland was still

unenclosed (Burton, 1995) and enclosure was by no
means uniform across the country; some areas, including
large tracts of Salisbury Plain, were never enclosed.
Enclosure alone is therefore unlikely to have caused
extinction.

Stevenson (1870) thought that changes in agricultural
practice brought about the extirpation of bustards in
Norfolk. Before the decline, hen bustards frequently
laid their eggs in winter-sown rye that had been hand-
broadcast. Wheat gradually replaced rye and its high
value inspired the invention of the seed-drill, which
minimized wastage and facilitated weeding, either by
parties of children or later by horse-hoeing. In the former
case eggs were collected for incubation at home or for
trophies, and in the latter nests were destroyed. He notes
‘thus, every nest made by a bustard in a wheat-field was
sure to be discovered’ (Stevenson, 1870). The advent of
mechanical hoes also permitted inter-row cultivation,
a practice unknown to medieval farmers (O’Connor &
Shrubb, 1986), which left a smaller area of the land
untilled and available for breeding birds.

Hudson (1923) states that the great bustard was ‘delib-
erately extirpated’ and ‘pursued in that ruthless manner
that seems to indicate on the part of the persecutors a
fixed relentless determination to wipe the species out’.
Coward (in Hudson, 1923) adds ‘perhaps more than
either [the spread of cultivation or increase in human
population] improvement in sporting guns, swept them
away’. On taxidermy, Knight (1866) notes that ‘when the
mania for real British specimens of birds was prevalent,
the bustards suffered not a little. We know a collector
who, about the year 1816, had nine dead bustards before
him together’.

While these anthropogenic factors were affecting bus-
tards, Britain’s climate was also generally unfavourable.
The period 1250–1850 saw deterioration in Europe’s
climate and the Little Ice Age of 1550–1700 brought
especially cold winters and cool springs, conditions that
would almost certainly have increased winter mortality
and reduced breeding. Significantly, great bustards
became extinct as a breeding species in France, southern
Sweden and northern Italy in the mid to late 1800s,
shortly after their extinction in Britain (Isakov, 1974),
suggesting that factors outside Britain were involved.

A key issue is whether these factors could still be
operating in Britain today. Hunting is well regulated
and the illegal killing of bustards is unlikely to pose a
serious threat. Agriculture, although highly mechanized,
employs far fewer people on the land to disturb nesting
birds and destroy eggs. If the Little Ice Age were instru-
mental in the extinction of great bustards, that threat has
also gone as the British climate has warmed over the last
200 years (Burton, 1995). Thus the factors that most likely
caused the great bustard’s extinction in Britain no longer
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operate (although, of course, new threats may be
present). Despite this, great bustards are unlikely to
re-establish themselves naturally due to low numbers
and population fragmentation in mainland Europe. The
number of vagrant birds reaching Britain has declined
since extinction in the early 1800s (Fig. 1) and too few
birds visit the country to form a viable population.
Reintroduction is therefore the only way in which great
bustards could return to Britain as a breeding species in
the foreseeable future.

Issue 2. Availability of suitable habitat

Great bustards were formerly widespread in England,
key areas being the Wessex Downs, Brecklands in East
Anglia, North Yorkshire Moors and along the coasts of
Norfolk, Kent and the Thames estuary. Many of these
have changed greatly since the bustard’s extinction but
pockets of visually suitable habitat are still widespread
and could be occupied through expansion from a core
area. Bustards are slow breeders and population expan-
sion would take place over decades rather than years,
allowing ample time for habitat creation as opportunities
arise. The best core area is probably Salisbury Plain, a
large area of protected calcareous grassland in the heart
of southern England. Over 50% of the area carries the EU
designation Special Protection Area, and parts of the
Plain are classed as a Special Area of Conservation. These
designations are effectively permanent. In addition, the
whole of the Salisbury Plain Training Area (SPTA) of
c. 38,000 ha is used by the military and covered by an
integrated management plan for wildlife that ensures
that any area with conservation interest is managed
sympathetically. The SPTA is also included within the
terms of a Declaration of Intent between the Ministry of
Defence (MoD) and English Nature (signed in 1992, 1996
and 2002). This effectively recognizes that while the

prime purpose of the SPTA is military training, nature
conservation interests will be considered in all manage-
ment activities. Similarly, a Memorandum of Under-
standing was signed in 1995 between the Department
of the Environment (now DEFRA) and the MoD with
respect to land owned or occupied by the MoD and
defined as a European site under the Habitats Directive.
Again, this recognizes that the prime purpose of the land
is for military training but that the European Directives
impose obligations on the Government with regard to
the conservation of natural habitats and species.

The short grassland areas of the SPTA provide bustard
lekking grounds that are visually comparable with
favoured areas in Portugal such as Castro Verde and
with parts of Saratov Oblast, Russia. As female great
bustards nest close to the lek and exhibit high natal site
fidelity (Alonso & Alonso, 1992; Alonso et al., 2000;
Morales et al., 2000) adjacent nesting habitat is also
required. Although originally nesting in tall grassland,
the species now favours cereal crops, and historical
records from Britain suggest a preference for rye
(Stevenson, 1870). Fortunately, the cropped areas
surrounding the SPTA provide the right vegetation
structure for nesting great bustards and are similar to
comparable nesting areas in Iberia. Intensively farmed
cereal crops are, however, generally poor in inverte-
brates, a probable cause of widespread declines in farm-
land birds (Fuller et al., 1995; Wilson et al., 1999; Donald
et al., 2001). Although adult great bustards eat largely a
vegetarian diet (90.4% green plant material, 2.7% seeds
and 6.9% invertebrates in Spain (Lane et al., 2000), inver-
tebrates are essential for the chicks for the first 3 months,
when growth rates are highest (Litzbarski & Litzbarski,
1996; Lane et al., 2000; Morales et al., 2002). Unfavourable
vegetation structures and low stocks of arthropods are
cited reasons for the extremely high mortality rate of
great bustard chicks in eastern Germany (Litzbarski

Fig. 1 Number of occasions on which great
bustards have visited Britain in 20-year
periods from 1840 to 2000 (based on data in
Naylor 1996, 1998).

https://doi.org/10.1017/S0030605305000050 Published online by Cambridge University Press

https://doi.org/10.1017/S0030605305000050


25

© 2005 FFI, Oryx, 39(1), 22–29

Reintroduction of great bustards to Britain

& Litzbarski, 1993, 1996). The solution for Britain may
lie in the proximity of rough grassland areas, rich in
arthropods, to cereals, a situation that exists on Salisbury
Plain and mimics mixed (often rotational) farming in
more extensive systems. In Germany 4.5 g of invertebrate
biomass per 100 sweeps of a sweep net has been used as a
crude indicator of food availability for chick rearing
(Litzbarski et al., 1987; Litzbarski & Litzbarski, 1993).
Litzbarski’s method was used at 10 grassland sites on
Salisbury Plain in 2002 and 2003 as a pilot study on food
availability (Table 1). Although arthropod catches were
lower in 2002 than 2003 due to a cool and wet summer,
overall Salisbury Plain just exceeded the threshold of
4.5 g per 100 sweeps. Britain lies at the edge of the great
bustard’s range and has probably never been the best
breeding area, nor one in which every year is suitable for
successful breeding. It appears that Salisbury Plain’s
rough grasslands probably have sufficient chick food in
an average year, but it would be advisable to take the
precautionary approach and also manage supplemen-
tary areas for bustards. Increased arthropod abundance
may be achieved in three ways. Firstly, arable land that is
‘set aside’ with no specific management prescription
for bustards is likely to increase in beetle diversity and
density (Desender & Bosmans, 1998), probably because
fewer pesticide applications are used (e.g. Moreby et al.,
1994). Secondly, the same result may be achieved by
establishing unsprayed ‘conservation headlands’ within
arable fields (Chiverton & Sotherton, 1991). Thirdly,
plots may specifically be created for great bustards, as
has been done in Austria (Kollar, 1993). In the context of
Salisbury Plain, 2–3 ha plots may be established on the
margins of arable land, planted with low density cereals
and green forage plants such as turnip or kale for the
winter. The birds may choose to nest in these and would
almost certainly use them for feeding.

Opportunities for habitat creation in England are also
likely through current proposals for reform of farm
subsidies to be implemented from 2005 onwards. While
details are still being worked out, the reforms will

provide a new single payment to farmers that is not
linked to production but to compliance with environ-
mental and other standards. Of particular relevance may
be the biodiversity enhancements proposed under the
Entry Level Scheme that could support winter stubbles,
wild bird cover crops, grass margins on arable land, and
nesting plots on winter cereals (DEFRA, 2004).

Issue 3. Suitable donor population

The genetics of British great bustards have not been
studied and it is questionable whether this is possible.
Most preserved specimens date from after the extinction
and those collected earlier in the 19th or late 18th centu-
ries tend to be poorly documented and of doubtful
origin. It is, however, reasonable to assume that British
bustards formed part of the wider central and eastern
European population currently found, for example, in
Germany, Hungary, Russia and Ukraine. Pitra et al.
(2000) used mtDNA to study the genetic relationships
among great bustards from Spain, Germany, Hungary,
Slovakia and Russia. They identified 11 different haplo-
types and none was shared among the populations in
Spain and those elsewhere in Europe. There are thus two
geographic clusters (or evolutionary significant units;
ESUs) within the O. t. tarda subspecies: on the Iberian
Peninsula and the European mainland (Pitra et al., 2000).
These probably arose because the Pyrenees acted as an
effective barrier to intermixing when bustards emerged
from their southern and eastern refugia after the last ice
age (Blondel & Aronson, 1999). It is known that birds
from Germany still occasionally migrate as far as the UK
in response to harsh winters (Dornbusch, 1996), whereas
no bird of Iberian origin has ever been recorded in
Britain. Pitra et al. (2000) advise that ‘managers [should]
seek individuals from within the same ESU when aug-
mentation of threatened populations is necessary’, ruling
out Iberian birds as the source for a reintroduction to
Britain on a genetic basis.

Among mainland European countries, only Russia
has a large number of great bustards, especially in the

Table 1 Arthropod biomass captured on 100 sweeps of a net through vegetation in Britain, Germany and Russia during the period that great
bustards would be rearing their young. British data gathered by the Great Bustard Group.

Location (source) Habitat Range (g per 100 sweeps) Mean (g per 100 sweeps)

Salisbury Plain (this study) Rough grassland July 2002 2.3–7.1 4.7
Rough grassland July 2003 4.3–7.0 5.4

Buckow, Germany (Block et al., 1993) Intensive grassland – 2.9
Extensive grassland (8–10 years old) – 6.9
Winter wheat – 2.1

Saratov, Russia (Khrustov & Virgin steppe 1.1–20.9 9.3
Litzbarski, 2000) Fallow land (>6 years old) 3.1–41.3 17.4

Fallow land (3 years old) 0.9–7.4 4.0
Winter wheat 0.9–117.5 16.2
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Saratov region where the population was estimated at
5,900 in 1999 and annual sample censuses show numbers
to be more or less stable (Table 2; A. Khrustov, pers.
comm.). The majority of Saratov’s bustards breed in
winter wheat or on fallow land and the greatest threat to
the population is the destruction of nests through agri-
cultural operations. Land is cultivated up to seven times
during the spring using a tractor-drawn chain harrow
that can destroy up to 80% of bustard nests (Flint &
Mishchenko, 1991). Attempts have been made since 1982
to collect eggs from these nests for artificial rearing
(Ponomareva, 1983) but the reporting and monitoring of
this work has not been comprehensive. Table 3 shows the
activities during the last 5 years; in all cases the reared
birds have been humanized and could not be released
with any reasonable expectation of success.

The conservation of bustards in Saratov will require
international assistance focused on changing agricultural
practices, and this will inevitably take time. Meanwhile,
the eggs that are being lost could be rescued and used for
conservation purposes. Taking the pessimistic view that
Saratov has only 4,000 birds, c. 2,016 would be breeding
females, based on the population data in Lane & Alonso
(2001) and Onrubia et al. (1998). Using clutch size data
from Saratov would give a figure of 2,750 eggs per year
(from a single clutch) for these 2,016 females. Even
assuming losses as low as 20% (rather than Flint &
Mishchenko’s 80%) suggests there are more than 500
eggs at risk each year. Given the relatively modest needs
for the British project, sourcing birds from Russia is
viable in the short- to medium-term with zero detriment
to the donor population. In addition, parallel conserva-
tion work in Russia and the sharing of expertise would
bring considerable benefits.

Issue 4. Establishing a founder population
in Britain

The captive breeding of bustards is difficult and no one
has succeeded with great bustards to the extent required
for reintroduction (Mártin et al., 1996). If reintroduction
into Britain is to be achieved, it will be through the
translocation of young raised from eggs gathered in the
wild. This proposal is in marked contrast to a previous,

unsuccessful plan to reintroduce bustards to Britain
through captive breeding (Collar & Goriup, 1980). Egg
rescue schemes have been in place in Russia, Germany
and Hungary since the 1970s but the most successful out-
comes are from the German project in Buckow and the
Hungarian project at Dévaványa (Table 4). Overall,
28.8% of eggs collected in Germany produced birds for
release at about 60 days old and the corresponding figure
for Hungary was 22.8%. Poor hatchability arises from
rough handling of eggs in transportation to the rearing
station and incorrect incubation conditions. Recent work
in Russia has achieved 76.3% (58/76) hatching success,
exceeding the interannual range of 36.2–57.8% from
Hungary in 1979–1988 (Farago, 1989) and suggesting
scope for improvement through sound avicultural
practice.

Although stochastic models are generally preferred
for population modelling (Streich et al., 1996; Osborne
in Onrubia et al., 1998; Lane & Alonso, 2001), so little is
known about the impact of environmental variability on
success in Britain that transferring data from other coun-
tries could be misleading (Osborne, 2002). While work is
progressing to improve population viability analyses for
bustards, it is safest here to use a simple deterministic
model of population growth in Britain to illustrate the
likely number of birds that need to be translocated.

On average, 75% of eggs are fertile and 72% of these
hatch if collected from first clutches (Farago, 1989;
Litzbarski & Litzbarski, 1993). Practicalities dictate that
the maximum number of chicks that can be brought to
Britain at one time is 40. Thus it will be necessary to
collect 75 eggs each year from threatened nests. In
Hungary an average of 48% of chicks from first clutches
survive until release. The figure is higher (59%) in
Buckow, Germany (Litzbarski & Litzbarski, 1993).
Litzbarski & Litzbarski (1993) showed that in Germany
male survival is better than female survival prior to
release, largely due to mortality during the first 10 days.
Using their data adjusts the Hungarian figures to 53% for

Table 2 Autumn census results for great bustards on 12,000 km² of
Saratov Oblast territory, conducted by Russian Academy of Science
staff. Data from A. Khrustov, pers. comm.

1998 1999 2000 2001 2002

Transect length (km) 6,921 7,200 6,850 6,910 6,733
No. of observer hours  483  555  463  589  520
No. of great bustards 1,859 2,175 2,328 2,243 2,108

counted

Table 3 Numbers of chicks raised from rescued eggs in Saratov
Oblast during 1998–2002, and their fate. Data supplied by
A. Khrustov, pers. comm.

No. chicks
Year raised Fate

1998 2 Wing-tagged and released at 2 months
old, fate unknown

1999 64 Two chicks released (fate unknown);
62 chicks supplied to a captive breeding
scheme in Kharkiv, Ukraine

2000 89 Sent to Ukraine (as above)
2001 38 Sent to Russian Federation zoos in Oryol,

Penza and Kalmika
2002 8 Sent to Penza Zoo, Russian Federation
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males and 43% for females as a conservative estimate of
pre-release survival. For an optimistic estimate, I assume
95% survival for both sexes. Only poor data are available
on survival immediately post release; Litzbarski &
Litzbarski (1993) give losses as 11.5%, and thus 88%
survival is used here as a starting estimate. The best data
on survival after the 1st year (i.e. adult survival) in the
wild come from studies in Spain, and 87% for males and
92% for females is used here as a starting point (Lane &
Alonso, 2001).

A simple deterministic model built from the above
data shows that after 10 years of releases (the maximum
planned), the populations of both males and females will
grow to 54 individuals each, assuming conservative pre-
release survival and no breeding in the wild in Britain
(Fig. 2). With optimistic estimates of pre-release survival,
these figures increase to 118 females and 97 males. Note
that because the breeding age differs in males (5 years)
and females (3 years), the effective sex-ratio at first
breeding is 5 males to 18 females with conservative
survival, although the estimated populations will be
approximately equal at 36 males and 32 females. This
skew is appropriate for great bustards that are promiscu-
ous or polygamous with perhaps only a third of sexually
mature males actually mating (Lane & Alonso, 2001).
Projecting the conservative model (but note reservations
about lack of appropriate data for Britain) shows that it

would take 40 years without breeding before there are no
males left (four females would survive to this point).
Although a negative viewpoint, it does emphasize the
time-scale over which habitat improvements could be
made should breeding not occur. The weakest data are
for post-release survival but even if this decreased to
only 50% there would still be 31 males and 30 females
remaining after 10 years and the population could persist
for 35 years without breeding (conservative model).

Once augmentation has stopped after a maximum of
10 years, the population will lose c. 10 birds per year
due to adult mortality and thus recruitment needs to be
>10 birds from around 50 females (0.2 chicks per female)
for the population to grow. Accurate figures for produc-
tivity in the wild are scarce but data gathered by Alonso
& Alonso (1990) from five Spanish sites indicate 0.11–0.57
chicks per female. In another study Ena et al. (1987) found
0.44 chicks per female, while Morales et al. (2002)
reported 0.14 chicks per female in a dense population in
Spain. As life history parameters are closely linked to
environment, it cannot be assumed that data obtained
from elsewhere will apply to Britain and almost nothing
is known about bustard population dynamics in the
country prior to extinction. However, these data suggest
that a reintroduced population would grow at a slow rate
after augmentation ceases. This is not a flaw in the project
but a facet of the species’ biology.

Fig. 2 Modelled build-up of the
released great bustard population
assuming conservative (53% male, 43%
female) or optimistic (95% both sexes)
pre-release survival. The model
assumes no breeding.

Table 4 Breeding success data from great bustard projects in Germany and Hungary, mainly based on Farago (1989) and Litzbarski &
Litzbarski (1993).

No. chicks % chicks
Location Period No. clutches No. eggs % fertile No. hatched % hatched  released1  released1

Buckow, Germany 1979–1988 443 785 73.5 385 49.0 226 58.7
Dévavány, Hungary 1979–1988 764 14852 75–803 684 46.1 – –
Dévavány, Hungary 1983–1988 – – – 432 – 204 47.2

1Survival measured to 60 days old.
2Omits two eggs for which data were not available, therefore the mean clutch was 1.95 eggs.
3Data from Palnik (1993).
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Conclusion

Reintroducing great bustards to Britain is feasible and
without detriment to the donor population or recipient
ecosystem, a view endorsed by the granting of a trial
licence by the British government. Indeed, without a trial
attempt and monitoring, it is doubtful whether issues
such as habitat availability and carrying capacity, or
effects of disturbance in Britain’s crowded land, could
ever be addressed. Taking a wider perspective, the bird is
also a flagship species for grassland conservation and
a reintroduction project would promote this much
underrated habitat and contribute to the vision of
re-establishing a grassland corridor across Europe
(McCloskey, 1995). Aside from the direct aim of estab-
lishing a self-sustaining population in Britain, practical
experience of bustard translocations is important in
wider conservation terms. Great bustards are absent
from large areas that appear suitable both from ground
surveys (Lane et al., 2001) and modelling work based on
satellite data (Osborne et al., 2001; Suárez-Seoane et al.,
2002). The explanation is that both males and females
show interannual fidelity to lek and nest sites (Alonso
et al., 2000; Morales et al., 2000) and exhibit strong conspe-
cific attraction. As a result, ‘dispersing’ individuals con-
centrate in areas that are already occupied and rarely
form new leks in vacant suitable habitat (Morales et al.,
2001). This slow (or even absent) natural colonization
potential could bring disaster for European bustards
facing rapid climate change and habitat loss. It is the
probable reason why bustards are slow to recover from
overhunting and other adverse conditions even when the
threat has been removed. On the other hand, individuals
could be successfully translocated if the techniques for
moving birds and imprinting them on these vacant areas
are perfected. Among the many challenges ahead for
bustard reintroduction projects, building a better under-
standing of these avicultural issues is one of the
foremost.
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