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Population status of Saker Falcons (Falco
cherrug) in Hungary in 2023

Janos Bagyura
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National Saker Falcon monitoring activities

Our conservation activities aimed at protecting the Saker Falcon (Falco cherrug)
continued in 2023 within the framework of various programs. Among these, the most
significant was the LIFE project No. 101074704, titled “LIFE21-NAT-HU-LIFE
SakerRoads — Conservation of the Saker Falcon in the Northern Great Plain Region,”
which was launched on October 1, 2022.
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National Saker Falcon breeding results

As in previous years, colleagues participating in the Saker Falcon conservation
program began monitoring nest occupancy and later chick numbers from early
February to assess breeding success. Nationwide, 178 nesting pairs were identified.
Of these, 147 pairs bred successfully, while 31 nests failed. The total number of
fledglings or chicks last observed in nests was 430.

The distribution of chicks per nest was as follows:
— 1 chick in 14 nests

— 2 chicks in 30 nests
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— 3 chicks in 62 nests

— 4 chicks in 35 nests

— 5 chicks in 6 nests
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The average breeding success was 2.9 chicks per nest.

Table 1. Breeding population of Saker Falcons in the administrative regions of
Hungarian National Park Directorates

National Park Unsuccessful | Successful | No. of
Directorate Nesting pairs breeding breeding fledglings/nestlings
Aggteleki 0 0 0 0

Balaton-felvidéki 1 1 0 0

BukKki 19 4 15 47

Duna-Ipoly 23 5 18 43

Duna-Drava 4 0 4 10

Fert6—Hansag 7 0 7 18

Hortobagyi 31 6 25 73

Kiskunsagi 11 4 7 21

Koéros—Maros 12 0 12 32

Orségi 0 0 0 0

Total 108 20 88 244

Breeding results of Saker Falcon pairs nesting on MAVIR High-
Voltage Power Line Pylons in 2023

In 2023, 108 Saker Falcon pairs occupying nests on MAVIR’s high-voltage power line
pylons were identified. Breeding failed in 20 cases. From the 88 successful breeding
pairs, the total number of fledglings or chicks last observed in the nests was 244.

The distribution of chicks per nest was as follows:

— 1 chick in 11 nests
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— 2 chicks in 21 nests
— 3 chicks in 37 nests
— 4 chicks in 15 nests
— 5 chicks in 4 nests

The average breeding success was 2.8 chicks per nest.

Webcam Monitoring of Saker Falcon Breeding

As part of the program and with the support of MAVIR, webcam monitoring of a Saker
Falcon pair breeding in an artificial nest on a high-voltage transmission tower
continued.

In the monitored nest, the chicks did not hatch. This was likely due to the female being
of advanced age, which may have caused infertility.

Figure 2. Saker Falcon nest webcam system on MAVIR pylon (Photo: Janos Bagyura)

6
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Wildlife Cameras Installed Within the Program

In 2023, during the chick-rearing period (late May to early June), a total of 12 wildlife
cameras were installed on MAVIR transmission towers at Saker Falcon nests across
different parts of the country. The aim was to identify prey species. The evaluation of
the captured footage is currently underway.
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Figure 3. Saker Falcon brood (Photo: Janos Bagyura)

Bird Conservation Conference

For the 14th time, the Hungarian Transmission System Operator Company (MAVIR)
organized an international bird conservation conference in Matraftired in 18 October
2023, in collaboration with the Ministry of Agriculture, the Hungarian Ornithological and
Nature Conservation Society (MME), the Herman Ott6 Institute Nonprofit Ltd., and the
Bukk National Park Directorate.

In his welcome speech, Andras Racz, Deputy State Secretary for Nature Conservation
at the Ministry of Agriculture, highlighted that bird conservation in Hungary is an
excellent example of broad societal cooperation. Experts from nine countries delivered
presentations. Through the speakers, the Hungarian audience was once again
introduced to numerous new bird conservation initiatives from around the world.
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Causes of mortality and recovery of Saker
Falcons (Falco cherrug) in Hungary in 2023

Gabor Deak
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Number of Recovered Individuals

In 2023, a total of 16 individuals were recovered due to various causes. Of these, 12
were found dead, two died in captivity, and two were successfully released. Eight of
the recovered birds died before fledging from the nest. Four of the recovered
individuals were marked with ornithological rings (two with coloured rings), and one
bird with a GPS transmitter.

Disease

Five of the recovered birds were victims of diseases. In Borsod-Abauj-Zemplén
County, two chicks from a nest located near a landfill were found dead during ringing.
The parent birds were not observed later during site visits. Laboratory tests confirmed
the presence of avian influenza virus in the two chicks. Due to the proximity of the
landfill, this pair likely consumed a large number of gulls and other flocking bird
species, which may explain the infection. In Pest and Jasz-Nagykun-Szolnok (JNSZ)
Counties, one chick in poor condition was found during ringing in each location. They
were taken to the Budapest Zoo for veterinary care but died shortly after. At the INSZ
site, during a search with sniffer dogs around fledging time, another chick’s carcass
was found under the nest (Figure 7). Laboratory tests detected E. coli and Clostridium
infections and associated pathological changes.

Unknown Cause of Death

Five individuals were recovered with unknown causes of death. Although every effort
is made to determine the cause, sometimes the condition of the carcass or other
factors prevent this. In Hajdu-Bihar County, an adult bird was found dead in a nest box
(Figure 2), but the carcass was too decomposed for laboratory analysis. In JNSZ
County, three dead chicks were found in an artificial nest during ringing, and the
carcass of an adult bird was found beneath the nest tree (Figures 3—4). Unfortunately,
the poor condition of these carcasses made it impossible to determine the exact cause
of death. Tests for avian influenza were negative.

Collision

Two birds collided with aircraft at the Ferihegy Airport. One of the birds, ringed as a
chick in Slovakia, was likely knocked down by jet blast from an aircraft engine. Airport
staff found the bird alive, but it died during transport to the vet (Figure 5). The other
bird was only found dead (Figure 6). Birds of prey often hunt near the airport due to a
significant population of European ground squirrels in the area.

Combined Causes of Death
In the spring, a Saker Falcon carcass was found caught in barbed wire on a pasture in
Pest County (Figure 1). Small amounts of brodifacoum (rodenticide) and pesticide

breakdown products were detected in the bird’s body, and it was in poor condition.
These combined factors likely contributed to the bird getting caught in the wire.

10
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Unknown Origin Physical Injury

An adult female Saker Falcon with an open wing fracture of unknown origin was
recovered in Szabolcs-Szatmar-Bereg County. The bird died before receiving
veterinary treatment.

Falling into an Irrigation Canal

A Saker Falcon ringed and fitted with a GPS transmitter in Slovakia was rescued by a
local farmer from a plastic-lined irrigation canal near Nagymagocs (Figure 8). The bird
was subsequently released. Two Eastern Imperial Eagles had previously died in the
same canal section.

Trapping

Although not considered a threat like other causes, it's worth noting that in 2023, one
Saker Falcon was captured using a general raptor trapping device used for ringing
purposes.

Foreign Recovery

In 2023, a Saker Falcon ringed in Hungary was recovered dead in Serbia, with the
cause of death remaining unknown.

11
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Mortality causes of Saker Falcons in Hungary in 2023
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Figure 1. Mortality causes of Saker Falcons in Hungary in 2023
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Figure 2. Deceased old female Saker Falcon in an artificial nest. Photo: Gabor Tihanyi,

2023.05.13.
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reasons. Photo: Tibor Juhasz, 2023.05.03
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Figure 4. Saker Falcon chicks deceased in an artificial nest for unknown reasons.
Photo: Gabor Zvara, 2023.05.03
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Figure 5. Saker Falcon recovered after a cIIision with an aircraft. Photo
2023.05.15

: Lajos Szabo,

Szabd, 2023.05.19
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Figure 7. hick deceased before erding, ond in dense vegetation “beneath the nest

with the help of a search dog. Photo: Gabor Dedk, 2023.05.25

Figure 8. Saker Falcon rescued from a foil-lined irrigation canal, previously tagged with
a GPS transmitter in Slovakia. Photo: MME archive, 2023.10.23
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Veterinary examination of Saker Falcon (Falco
cherrug) chicks in 2023

Viktoria Sos-Koroknai, Endre So6s & Marton Horvath
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Introduction

In the spring of 2023, we conducted a veterinary examination of nestling Saker Falcons
(Falco cherrug) as part of a cooperation between the Hungarian Ornithological and
Nature Conservation Society (MME) and DR. S.O.S. VET Kit., through the SakerRoads
LIFE project (LIFE21-NAT-HU-LIFE-SakerRoads/101074704). The primary goal of this
study was to assess the health status of the Hungarian population of this globally
endangered species, with a particular focus on the presence of pathogens in the chicks
which might affect the health status of the population and survival rates. For the
purpose of the study, chicks were sampled from both natural nests and nests located
on high-voltage power line poles, to investigate whether there was any variability
between the chicks of nesting pairs adopting different nesting strategies, and whether
of not, the continuous electromagnetic radiation might have a potential health-

damaging effect on these birds.

Methods

The selected study sites were the Special Protection Areas (SPA) in the Hortobagy
(artificial nests) region, Hevesi-sik (artificial nests), and Dévavanya (natural nests). In
each case, when the chicks were handled and ringed, cloacal and oral swab samples
were taken (Figure 1) from the birds individually. Additionally, blood samples (serum
and whole blood) were taken from the ulnar vein (21G, 1.5” sterile, single-use needle)
of a number of individuals using an open venipuncture technique. Approximately 1.5
mL of blood was collected into serum separator and EDTA tubes. The aforementioned
protocol was approximately two minutes in duration from start to finish and did not
appear to cause any distress to the birds. Blood collection was performed from one
bird per nest (always a female individual), while swab samples were collected from all
birds (since not all samples were processed during the 2023 sampling season, the

remaining samples were frozen at 20°C and stored).

In a single case swab samples were taken from a chick that died in the field during the
ringing process and was brought sampled by the veterinary staff within a few hours

(this chick was from Korostetétlen).

17
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Results

Microbiome Analysis

Oral and cloacal swab samples were collected from one chick per nest for the purpose
of this investigation, including the deceased specimen. The microbiome analysis
(performed by SeqOmics Biotechnology Ltd.) after the extraction of DNA from the
samples, revealed the presence of various pathogens (mainly fungi, bacteria, and
viruses) in the individuals and, by extension, the Saker Falcon population. Six samples
were analyzed and were labelled as follows: LY06292, LY06289, LY04691, LY01091,
LY01088, and KS (deceased). Figures 2 and 3 show the relative amounts of fungal
and bacterial species at the genus level. Variations in the relative (%) abundances of
fungal and bacterial species were observed, however, the same taxa were present in
the majority of samples. Since the normal microbiome of the Saker Falcon is not
described in the literature, the current study served as a "pilot" study, and therefore
comparison opportunities are limited. The trends observed show that notorious
pathogenic bacteria such as Mycobacterium and Salmonella were absent in all
samples, however, various facultative pathogens, such as Escherichia or Pasteurella
among bacteria, and Aspergillus among fungi, are present in low proportions even in
healthy individuals as is the case with all animal species, but their proportions in Saker
Falcons are currently unknown. No relevant viruses were detected in any of the
samples even though viral genetic material was present, as it did not reach the

minimum quantity accepted by the testing method.

In the sample originating from the deceased bird (labelled KS), 10% (n=25107) of
bacterial taxonomic reads were identified as originating from Ornithobacterium
rhinotracheale. Of the contigs created by "de novo assembly," 1167 were classified to
this species, although it was not possible to create a significantly genome-covering
sequence collection with metagenomic binning. It is highly likely that these bacteria
which are known to cause respiratory diseases in birds, played a role in the death of

this individual.

18
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In the sample labelled "LY06292," the metagenomic binning identified the genome of
Mammaliicoccus lentus ASM290275v1 with 99% ANI and 85% coverage (PGAP
classification: Status: CONFIRMED, Confidence: HIGH). Among the predicted ORFs
in the sequences, an antimicrobial resistance gene mphC (coverage: 100%, sequence
identity: 91%) was also detected. In this instance, the significance of the bacterium is
not its pathogenic role, as it is a commensal, but rather its importance in human health
and agriculture due to its antimicrobial resistance gene carriage, which was also

detected in this individual.

Blood Biochemistry Analysis

General blood biochemical tests and clinical chemistry analyses (Praxislab Ltd.) were
conducted on serum (plasma) samples, providing information about organ function in
birds (primarily kidney and liver parameters). If a larger sample size becomes available
in the future, normal reference values can be established for this species (assuming
the sampled individuals are healthy). Normal reference values are fundamental for
diagnosing diseases and determining prognosis in unhealthy individual. These

analyses were performed on five individuals in 2023.

Whole blood samples: Complete blood count tests were performed (Praxislab Ltd.),
assessing the quantity and quality of all blood cells both in an automated fashion and
manually as well. If a larger sample size becomes available in the future, normal
reference values for the species can be established (assuming the sampled individuals
are healthy). These tests were performed on the same five individuals in 2023, as

summarized in Table 1.

Among the parameters studied, the aim of measuring uric acid levels was, as in
previous studies in other birds of prey, to establish a correlation with the body condition
of the birds (Ferrer, 1994; Sarasola et al., 2004). Additionally, previous studies
estimated survival rates by measuring glucose, LDH (lactate dehydrogenase), and CK
(creatine kinase) levels (Ferrer & Dobado-Berrios, 1998), which were also measured
as part of this pilot study. The results indicate that the values of the five birds analyzed
through blood and biochemical tests were within normal range, although minor

differences were observed between individuals. The exact parameters will become

19



5 o
D2.3 — Saker Falcon report 2023 X&S% /SAIGQR&)S\

more significant when a larger dataset becomes available, as Balbotin & Ferrer (2002)
established normal parameters for the Bonelli's eagle (Hieraaetus fasciatus) from
samples of 47 individuals, or in the study by Ferrer et al. (2023) for the White-tailed
eagle (Haliaeetus albicilla) from 83 individuals. In this instance, we assumed all
sampled chicks were healthy, and the results did not indicate otherwise, as no visible
differences were observed, and the values fell within the range for other related

species.

Discussion

Modern microbiome tests have never been done before on Saker falcons. We decided
to test it on a small number of samples, due to its excessive cost. 6 samples were
sufficient to get a spectrum of all the bacteria and fungi taxa present in healthy
individuals. This will be already a good reference in the future to detect pathological
abnormalities (in case of sick or injured birds). The results of the microbiome analyses
clearly show that although this diagnostic method is costly, it can be very useful for
identifying bacterial and fungal species, however results must be interpreted in a
clinical context. From the 2023 sampling season, it is evident that similar fungal and
bacterial species are present in the individuals examined, but their relative quantities
differ between individuals. A larger number of cases would be needed to accurately
determine the exact microflora of the Saker Falcon. It is worth noting, that this method
can detect the presence of one or more specific pathogens and whether they are
present in significantly higher numbers, as was shown in the case of the deceased
individual, indicating the likely pathogen leading to death. Since the oral and cloacal
swab samples were pooled for cost efficiency, the localization of the specific fungal and
bacterial species could not be identified (except for one bird where the two samples
were separated /KS-LY01088/). This could be advisable in the future studies, however
it would double the cost (of separately testing the two samples for identifying the

localization of the detected pathogens).

20
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Figure 1: field sampling of Saker Falcon (Falco cherrug) chicks in the 2023 banding

season (Photos: Marton Horvath)
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Nemzetség
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. Saccharomyces
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. Talaromyces

. Trichoderma

. Ustilaginoidea

. Venustampulla

Figure 2: Fungal species colonizing Saker Falcon (Falco cherrug) chicks (listed by

genus in alphabetical order), with relative abundance (in %) specified for each

individual and sample.
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Figure 3: Bacteria species colonizing Saker Falcon (Falco cherrug) chicks (listed by
genus in alphabetical order), with relative abundance (in %) specified for each

individual and sample.
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Table 1: Haematological and biochemical results of blood samples taken from Saker

Falcon (Falco cherrug) chicks in 2023

LY0188 LY01091 LY04691 LY06289 LY06293
red blood cell (T/L) 2.22 2.13 2.16 2.25
hemoglobin (g/L) 126 103 99 98
hematocrit (%) 33 30 31 31
MCV (fL) 149 141 144 138
MCHC (g/L) 382 343 319 316
platelet (G/L) 1.6 8.6 3.6 5.2
white blood cell (G/L) 12.6 16.5 9.8 24.7
heterophil (%) 8 60 49 61
lymphocyte (%) 25 34 40 30
monocyte (%) 8 5 10 9
azuophil (%) 0 0 0 0
eosinophil (%) 57 0 1 0
basophil (%) 2 1 0 0
atypical (%) 0 0 0 0
heterophil abs. (G/L) 1.01 9.9 4.8 15.07
lymphocyte abs. (G/L) 3.15 5.61 3.92 7.41
monocyte abs. (G/L) 1.01 0.83 0.98 2.22
azuophil abs. (G/L) 0 0 0 0
eosinophil abs. (G/L) 7.18 0 0.1 0
basophil abs. (G/L) 0.25 0.17 0 0
atypical abs. (G/L) 0 0 0 0
total protein (g/L) 34 25 31 37 30
albumin (g/L) 15.2 9.6 11.4 14.1 10.8
globulin (g/L) 18.8 154 19.6 22.9 19.2
albumin/globulin 0.81 0.62 0.58 0.62 0.56
AST (U/L) 260 147 193 157 113
CK (U/L) 4635 3805
LDH (U/L) 4128 7934
glucose (mmol/L) 14,6 19,2 14,9 17,7 194
uric acid (umol/L) 825.14 1468.66 1087.89 816.17 917.05
phosphate (mmol/L) 1,7 2,8
calcium (mmol/L) 1.94 2.16 2.14 2.27 2.15
hemolysis ++ + + +++ ++
icterus NORMAL NORMAL NORMAL NORMAL NORMAL
lipaemia NORMAL NORMAL NORMAL NORMAL NORMAL
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