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Abstract. With saker falcon populations on the mend globally, and in Bulgaria, special caution is taken to ensure the 
best possible care of the birds in their breeding programmes. Diets play a particularly important role as they affect 
the health of not only the breeding pairs, but also the young birds. With the ultimate goal for the captive-bred sakers 
being to reestablish viable saker falcon populations, releasing healthy falcons is paramount. As part of the ongoing 
saker falcon reintroduction efforts in Bulgaria, special emphasis was placed on well-rounded diets carefully tailored to 
the species, and the accompanying proper sanitation procedures. Outlined are best practices concerning the variety 
of dietary regimes for saker falcons in captivity and for released falcons based on their biology and behaviour. In 
captivity the meals were different for non-breeding birds, breeding birds, for nesting birds, and for birds with chicks in 
the nest. The hacked juvenile saker falcons had a change in diet every two weeks - starting with food similar to the one 
in the breeding facilities, to the more natural for the species meals. The different techniques aimed at replicating wild 
conditions resulted in a natural breeding behaviour for the saker falcons kept in captivity, and successful adaptation for 
the released juveniles. The meal preparation methods kept the risk of food-transmitted diseases to a minimum.
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Introduction

Saker falcon (Falco cherrug) populations declined 
sharply from 1970 to 2010, globally and in Bulgaria 
(Ragyov et al., 2014). Many factors caused the local 
decline, including intentional and unintentional poisoning 
(Kovács et al., 2014), trapping (Kovács et al., 2014), nest 
robbing (Ragyov et al., 2014), land abandonment (Zakkak 
et al., 2015), and agriculture intensification (Spasov et al., 
2017), amongst others. Collectivization and agricultural 
intensification from the mid-20th century removed many of 
the historical shrubland habitats and caused a decline of 
34% of farmland birds, including saker falcons (Spasov 
et al., 2017). Additionally, land abandonment occurred in 
the country (Zakkak et al., 2015), and the loss of much 
of the European ground squirrel (Spermophilus citellus) 
populations - saker falcons’ primary food source in 
Bulgaria, only further damaged their populations (Ragyov 
et al., 2012). 

The saker falcon in Bulgaria benefited from EU-
provided laws for conservation through the “Habitat 
Directive” and “Birds Directive” (Sotirov et al., 2015; 
Kati et al., 2015). In their study, Iankov and Gradinarov 
(2012) determined that from 2006-2010, two breeding 
pairs of saker falcons likely exist in Bulgaria, but due to 
rough terrain, they never found an occupied nest. The 
last confirmed wild breeding pair was registered in 1997 
(Ragyov et al., 2014).

Beginning in 2011, Green Balkans spearheaded 
the effort to reestablish the saker falcon population in 
Bulgaria through a breeding and reintroduction project at 
their Wildlife Rehabilitation and Breeding Centre (WRBC) 
in Stara Zagora, Bulgaria (Lazarova et al., 2021). The 
applied captive-breeding methods have led to rearing 
and releasing healthy birds that have started to restore 
the saker population in the country (Petrov et al., 2021a). 
Through this project, the first confirmed breeding pair 
in 20 years produced chicks in the wild in 2018 - Green 
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Balkans released the pair through hacking in 2015 (Dixon 
et al., 2020; Lazarova et al., 2021). The hacking method, 
shown as successful in this instance, has led to optimism 
for the reestablishment of this species in Bulgaria.

Methods of feeding raptors in captivity were 
described by Weaver and Cade (1991), Forbes (2000), 
and Chitty (2008) and were used as a base in the Green 
Balkans reintroduction programme. For release in the 
wild, the methodology of hacking (Sherrod et al., 1987) 
was employed - utilised were hack cages adapted from 
the Polish peregrine falcon (Falco peregrinus) restoration 
project (Sielicki and Sielicki, 2009). The feeding 
methodology in the field included a pulley mechanism 
in order to get the food items to the birds from below, 
outside the falcons field of view in order to eliminate the 
association of food with humans. Some methods about 
feeding (peregrine) falcons in hack sites have been 
described by Sherrod et al. (1987), however, an exact 
menu for hacked saker falcons has not been published 
before.

When it comes to the diet of saker falcons, as they 
are raptors, they are “whole carcass feeders” (Chitty, 
2008), indicating that they receive all of the needed 
nutrition from the different parts of a prey item. Forbes 
(2000) and Chitty (2008) go on to outline other dietary 
needs, such as daily access to clean, fresh water, access 
to adequate amounts of sunshine to maintain vitamin D3 
levels, feeding the whole carcass (leave the yolk in day-
old chickens, as it has the proper Ca:P ratio, critical for 
breeding birds), when gutting food items, only remove 
the intestinal tract as the other organs contain many 
essential nutrients, and refrain from feeding only meat 
- falcons need the calcium from the bones of carcasses. 
Some of the best food items for saker falcons, especially 
during the breeding season, are day-old chickens, rats, 
carefully prepared rabbits, and vitamin E enhanced 
quails. Any food item should be carefully sourced to 
ensure the highest quality is fed to the birds, which 
also greatly reduces the chances of passing diseases 
or other parasites on to the birds (Forbes, 2000; Chitty, 
2008). Rats have exceptional nutritional value and are 
particularly high in vitamin E, so they are very good to 
use in conjunction with quails, which often lack adequate 
vitamin E levels necessary for the general welfare and 
breeding of raptors (Forbes, 2000). Schink et al. (2008) 
echo the importance of whole day-old chickens as the 
yolk provides a lot of the essential vitamins with the 
highest concentrations of vitamin E of all possible prey 
items - essential for breeding birds to help prevent low 
fertility and immunosuppression, and in general to help 

prevent myocardial degeneration, pansteatitis, and 
muscular dystrophy.

The aim of this research was to describe the 
facilities and methods used, which have resulted in 
adapted saker falcon menus for captivity, and in the wild 
(in the hack sites) in Bulgaria. They could be beneficial 
to other saker falcon reintroduction programmes.

Material and methods

The established feeding practices were modified 
to accommodate the specific species, the conditions, 
and the local availability of food items in Bulgaria. At 
the WRBC, feeding platforms were designed to remove 
humans from the birds’ perceptions of feeding, and 
so that it was not needed for the experts to enter the 
facilities during the breeding period of the saker falcons. 
Each aviary had a capped PVC feeding pipe, 11 cm in 
diameter, angled down onto a feeding platform. The 
PVC chute had a removable cap, removed only to 
put food into the chute. Directly below the pipe was a 
small, simple hinged door to remove any extra food bits 
from the feeding platform so that the birds only saw a 
detached hand. In all aviaries the birds had access to 
clear drinking water. After getting a delivery of food items, 
it was waited for them to cool down to room temperature 
(in case they have been recently killed and warm) before 
being frozen. They were placed in mesh crates in order 
for cold air to be able to enter freely from all sides. The 
food was kept in freezers for at least 48 hours before 
being given to the falcons, as the freezing process kills 
some amount of bacteria and germs. It was not kept for 
longer than six months in the freezers. The food offered 
was as close as possible to the feeding behaviour of the 
saker falcon, which was important for the purposes of 
releasing the captive birds’ offspring in the wild.

The hacking method took the chicks from the 
cages in the WRBC at the end of their first moult around 
their 30-33 day (Petrov et al., 2021a) - after they had 
grown more adult feathers than down feathers, and if 
they weighed no less than 750 gr. They were placed in 
adapted nests and kept in them for 10 days. These nests 
were enclosed with a hinged roof (Lazarova et al., 2021). 
After this time, the Green Balkans field experts opened 
the roof, allowing the young birds to leave on their own 
free will - on average after between 2-4 days. The feeding 
mechanism at the hack was a simple pulley mechanism 
with a bowl to reduce bird/human interactions (Figure 
1). By virtue of it, the birds formed no connections of 
humans with the food.
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Figure 1. Feeding mechanism for saker falcons in the hack

Full-day monitoring continued until the birds could be 
seen flying in the area. However, field experts continued 
placing food in the hack and at the nearby feeding 
platform even after they no longer were directly seeing 
saker falcons in the area for around an additional two 
weeks. The platform, or table, was visible from the hack, 
and approximately three meters tall in order to keep the 

fledglings out of the reach of land predators. Through 
seeing the food there, and other birds of prey or scavenger 
birds eating it, they got accustomed to this place of food 
provision even before the hack was opened. As the Green 
Balkans experts could not spend 100% of their time at 
every feeding station, throughout the season, they used 
cameras set up to capture any birds that arrived while the 
staff were not in the field. During all seasons, the majority 
of sakers left by the beginning of August, and the field 
workers continued to place food in the area until the end of 
August in case there were single birds left. This simulated 
saker falcon parents bringing food to their offspring while 
the young learn to fly and hunt on their own.

Results

The saker falcon menu outside of the breeding 
season was summarized in Table 1. Each saker falcon 
got about 180 grams of food every day. Primarily, day-
old chickens provided the every-day base diet, and to 
add variance, rats, chicken, and beef or horse meat were 
fed to the saker falcons. Each week, the saker falcons 
had one “starve day,” to mimic more natural conditions of 
not eating every day, otherwise they were fed once each 
morning. In the summer months when it was exceptionally 
hot, they were fed twice a day to prevent the food from 
spoiling. When it was too cold, they were also fed twice 
a day, so that the sakers could eat all of their food before 
it freezes. While preparing food items other than day-old 
chickens, staff removed the heads, feet, and tails, and 
then gutted them, leaving organs that are not part of the 
digestive tract.

Table 1. Weekly menu for the saker falcon breeding pairs at the WRBC during the non-breeding season

Day Meal Quantity Frequency
Monday Rat 180 gr Once a day
Tuesday Day-old chickens 180 gr Once a day
Wednesday Quail 180 gr Once a day
Thursday Day-old chickens 180 gr Once a day
Friday Beef/ horse meat 180 gr Once a day
Saturday Day-old chickens 180 gr Once a day
Sunday No food N/A N/A

The saker falcons were fed 180-200 grams of food 
during the breeding season. The menu for that period 
was summarized in Table 2. Three days a week, they 
were fed rats, quail, and rabbits, and the rest of the days 
they were fed day-old chickens. Nutritional supplements 
Opti-breed, Ferti-Vit, Muta-Vit, Omni-Vit were used 
between 2012-2018. Since 2019, GeaVet Falcon Top, 
GeaVet Falcon Start, Nekton-MSA, Nekton-E, Nekton-S 

and Nekton-Calcium Plus were used. The supplements 
were sprinkled on the food as directed by the brand 
instructions. At each feeding, the falcons were fed small 
quantities of food at a time, waiting for the male to pass 
the food items to the female. As soon as that pass 
occurred, then the saker received the rest of the meal as 
a way to reward and encourage the food passing. Once 
the female laid her first egg, the pair was fed twice a day, 
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The menu for saker falcon hatchlings in the Centre 
was summarized in Table 3. During the first four weeks, 
the WRBC staff were getting the young used to what they 
will be eating at the hack sites. The rat rib cage of the 
food items was especially important for them because 

Table 4. Saker falcon menu at the hack site

Time period Placed in hack Placed on feeding table Quantity
Morning and evening, first 3 
days from hacking

White rats without guts, head, 
tails

Guts and leftovers from pre-
vious feeding

One rat per bird per feeding

Morning and evening, two by 
two days until hack opening

Brown and black rats and quail 
without guts, head, tails

Guts and leftovers from pre-
vious feeding

One rat/ quail per bird per 
feeding

Morning and evening, two by 
two days until birds are in the 
hack area

Brown and black rats, quail, 
pigeons, brown and black rab-
bits, gerbils

Brown and black rats, quail, 
pigeons, brown and black 
rabbits, gerbils

One rat/ quail/ pigeon per 
bird per feeding; two when 
gerbils; less when rabbit

Evening, two by two days after 
the birds are not seen in the 
hack area until end of August

Brown and black rats, quail, 
pigeons, gerbils

Brown and black rats, quail, 
pigeons, gerbils

One rat/ quail/ pigeon/ per 
bird; two when gerbils

which still encouraged the male to carry the food up, but 
the hard work of encouraging food passing had already 
been done to promote copulations. After all five eggs 
had been laid and if the double clutching method was not 
going to be employed, the pair went back to the standard 
menu for the non-breeding season. One method used to 
encourage some birds to breed was to introduce a live 
quail into the aviary, allowing the sakers to hunt it and 
kill it in hopes of encouraging the primal behaviour to 

hunt and then propagate. The breeding period ended in 
the midst of the moulting season, which is why the pairs 
were still given rats at least once a week, and day-old 
chickens with yolk at least once a week to help maintain 
a very nutrient-rich diet to help the birds replenish all of 
the energy they had lost during both the breeding and 
moulting seasons. To aid the moulting process further, 
the sakers were given MUTA - Vit vitamins with their 
food.

Table 2. Weekly menu for the saker falcon breeding pairs at the WRBC during the breeding season

Day Meal Quantity Frequency
Monday Rat 180-200 gr 4-5 times a day
Tuesday Day-old chickens 180-200 gr 4-5 times a day
Wednesday Quail 180-200 gr 4-5 times a day
Thursday Day-old chickens 180-200 gr 4-5 times a day
Friday Rabbit 180-200 gr 4-5 times a day
Saturday Day-old chickens 180-200 gr 4-5 times a day
Sunday No food N/A N/A

the organs contained many vital nutrients, and the 
bones, which were small and easily digestible, were full 
of calcium. Additionally, the subsequent variance helped 
prepare them for release, as day-old chickens were rarely 
found in the wild.

Table 3. Menu for the saker falcon chicks at the WRBC

Period Meal Frequency
First two weeks after hatching Rat Three times a day
Third week after hatching Quail Three times a day
Fourth week after hatching Alternating days of rat and quail Three times a day

After the birds were hacked, the team normally 
supplied them with food twice a day - morning and 
evening. On very hot days, smaller quantities of food 
were provided three times a day in order for it to stay 
fresh. For the first three days, the chicks were fed white 
rats to mimic the food they receive at the WRBC, and 
then they were switched over to brown foods, such as 
brown rats, rabbits, quail, disease-free pigeons. This 

got them prepared to hunt the naturally occurring brown 
food as opposed to bright prey items. If there was any 
left-over food in the hack, it was removed and put on 
the feeding table. After hack opening, food continued to 
be placed in the cage and on the table in order to keep 
the falcons in the area longer. The table was cleared of 
leftover food when necessary. The menu in the hack site 
was summarized in Table 4.
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(Petrov et al., 2021b). After conducting postmortem 
examinations, the WRBC’s veterinary team determined 
that gout caused many of the deaths. It was determined 
that the extra supplements added to the food were most 
likely causing gout and excessive death in the chicks, so 
the quantities of the supplements given were monitored 
closely during the following breeding seasons and death 
rates were reduced in 2022.

A unique situation of captive birds involves attempting 
to replicate wild conditions wherever possible and when 
appropriate. One such way of replicating a naturally 
occurring phenomenon is through feeding the pairs 5 
times a day to help encourage food passing, which begins 
the mating ritual in the wild (Watson and Clarke, 2000). 
While the goal of breeding programmes is to emulate 
natural processes as much as possible, some processes 
are lost through the nature of controlled environments. 
The programmes, therefore, must take these nuances 
into account when caring for their birds. For example, and 
in addition to exceptional nutrition and properly sourced 
food, access to clean drinking water, especially during 
the hot, summer months, was imperative. Contrary to 
popular belief in captive breeding centres, birds cannot 
receive all of their hydration solely from food alone. While 
in the wild, sakers’ prey provides a majority of their water, 
it is imperative to note that this prey is freshly killed. All 
of the food given to sakers in the breeding programs 
was frozen. This freezing process removed moisture 
that would otherwise be in fresh prey. Due to the nature 
of the freezing process, clean, fresh water was supplied 
to sakers every day, especially in hot summer months, to 
counterbalance the moisture lost. 

An essential factor to remember when determining 
the diet of the saker falcon captive breeding programme: 
a majority of infections in captive birds stem from their 
prey (Zubair, 2016). Pigeons can contain many infectious 
agents, such as salmonella, E. coli, chlamydophilosis, 
trichomoniasis, and numerous parasites - all of these are 
culprits of sick raptors (Forbes, 2000; Chitty, 2008; Zubair, 
2016). Most of the time, food is frozen before being 
rethawed to feed captive saker falcons, which can kill off 
some of the diseases and parasites that could be passed 
on to the falcons, however, many of the diseases often 
persist even after being frozen (Forbes, 2000). Other 
wild sources of food are all potential vectors for disease, 
poisoning, or other dangers. Simply put, “that animal 
failed the ‘fitness for life test’” for a reason and feeding 
it to breeding birds could pass along whatever killed that 
bird (Forbes, 2000). Given the prevalence of avian-based 
diseases and parasites, occasional tests were done of the 
prey bred at the WRBC, such as rats and pigeons.

Discussion 

We have combined and adapted best practices 
for food provision from other raptor breeding facilities 
and countries, and from other similar species, like the 
peregrine falcon, to suit our climate and resources 
available with regards to reintroducing the saker falcon in 
Bulgaria. The air temperature in Bulgaria was taken into 
account, and the same total amount of food was given to 
the non-breeding birds twice a day instead of one on the 
lowest winter and hottest summer days in Bulgaria. This 
was reported to be done when temperatures were below 
0°C (Weaver and Cade, 1991), however, we discovered 
hot weather to be a problem, too, as it was spoiling the 
food given fast. Keeping the saker falcon feeding stations 
as clean as possible helped reduce maggots and other 
diseases, and was achieved through the specific breeding 
cage design. While the birds would naturally have to eat 
full animals once released into the wild, Green Balkans’ 
WRBC full intent was to produce strong and healthy saker 
falcon chicks and subsequently successfully release them. 
For this reason, the only way to eliminate risks associated 
with disease was to remove the parts that frequently cause 
infections to occur, despite best practices stressing the 
importance of providing whole carcass prey items (Chitty, 
2008). Additionally, removed were the parts that were not 
eaten (like heads, legs, feathers or tails) and would litter 
up the cages due to the fact the breeding experts were 
only going in twice a year for deworming and cleaning with 
the aim not to stress the falcons or imprint the falcons to 
humans. Chickens with yolk provide the perfect amount 
of nutrition, however, like any animal, a varied diet is 
important. If their meals were not diverse enough, the 
sakers’ immune system would weaken and they would 
be prone to getting blood-sucking parasites. Properly fed 
birds with quality, varied diets of well-sourced prey items 
should negate the need for extra nutritional supplements, 
unless other clinical issues arise that require such extra 
nutrition (Forbes, 2000; Chitty, 2008; Zubair, 2016). If 
such supplements are required, it is imperative to be extra 
careful in providing fat-soluble vitamins, such as vitamin A, 
D, and E, to prevent the build-up of any one of these over 
the other (Forbes, 2000). This would create imbalances 
and oversaturate the birds’ tissues leading to a number 
of health issues (Forbes, 2000); however, through regular 
check-ups, any imbalance should be quickly recognized 
and easily remedied. Between 2011 and 2021, 115 Saker 
falcons were released in the wild in Bulgaria (Petrov et 
al., 2021a), and 25 were released in 2022. Unfortunately, 
throughout the years there have been cases of a high 
number of embryo deaths in the third stage of incubation 
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For the hack sites, we followed established guidelines 
on feeding (Sherrod et al., 1987), and we tailored the 
menu in accordance to the local saker falcon requirements 
specifically. We removed day-old chickens and muscle 
meat as unnatural prey in nature, and not nutritious 
enough for the growing falcons as both were lacking 
calcium. Saker falcons are an altricial species - meaning 
that parents help rear the young, which is replicated at the 
hack sites through the continual provision of food (Dixon 
et al., 2020). This helps encourage the young sakers to 
remain close to the hack site and also helps stimulate 
natural instincts such as hunting. We took into account the 
age at which the young are released, and according to it, 
we switched from white to brown foods, and from pieces to 
whole items. Dixon et al. (2020) found that juvenile saker 
falcon survival ability correlates to the length of time spent 
in the hacking area, only further showing the importance 
of attempting to keep the sakers around for as long as 
possible at these hacking sites - minimum 40 days, in 
which they were learning to hunt on their own.

Donázar et al. (2016) discuss the growing need to 
find harmony with saker falcons as human populations 
increase, putting them in higher rates of contact with 
saker falcons. This increasing human-falcon interaction 
calls for more awareness, more education, and greater 
conservation. Diets are only one part of a large, 
complicated, and interwoven web of conservation policies 
for one species. But without this one piece the world 
comes one step closer to losing a raptor seeping with 
cultural heritage and social significance.

Conclusion 

From 2011, a framework was adopted concerning the 
methodology of feeding and the specific diets for saker 
falcons in captivity and at their release sites in Bulgaria. 
The sakers in captivity had different menus depending 
on whether it was breeding season or not, and the 
methodology of food provision was changed depending 
on whether it was the start of the breeding season, if a 
pair had laid eggs, or if they had chicks in the nest. These 
resulted in a natural breeding process of the birds in a 
controlled environment. The specifications of the cages 
also contributed to this, as a result of their design which 
allowed the breeding experts to provide food without 
direct contact in order not to disturb the birds or imprint 
them to humans, and clean the meal leftovers, preventing 
a spread of potential diseases. Once released in their 

hack sites, the young saker falcons’ menu was changed 
on three occasions. Firstly, they got food similar to the 
one at the breeding facilities. Then, in order to mimic the 
conditions they would have in the wild, when the birds 
were still in the nest the field experts provided them with 
small pieces of food, and only after their fledging - with 
whole carcasses of diverse prey. This method kept them 
in the release area for the period estimated to increase 
their chances of survival in the wild.
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