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Abstract. The summer diet of the red fox (Vulpes vulpes Linnaeus, 1785) in agricultural areas of 

South-Eastern Bulgaria was studied. Fecal samples were collected and processed in the labo-

ratory of University of Plovdiv “Paisii Hilendarski”. Insects, rodents, and fruits were the most 

commonly used dietary components. A relatively high percentage of reptiles were also found, 

which was observed in agricultural areas with a Mediterranean climate in Greece. 
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Introduction 
In the 21st century, many natural habitats 

have been modified by humans (Gosling, 2020). 
Much of the natural habitats are being converted 
into agricultural lands to meet the growing food 
needs of the human population (Blann, 2006). 
This forces many animals living in human-
influenced areas to adapt to the new conditions.  

The red fox (Vulpes vulpes) is among the 
preda-tors successfully surviving in such 
habitats, which manages to find food even in 
highly modified agricultural areas (Remonti et 
al., 2012). The high trophic plasticity of the 
predator allows it to adapt to the food resources 
of agroregions (Goldyn et al., 2003; Díaz-Ruiz et 
al., 2013).  

Few studies have been conducted in Bul-
garia on the food spectrum of this species in 
agricultural lands, and therefore this study aims 
to supplement the information on the summer 
diet of one of the most widespread predators in 
the country (Petrov et al., 2016; Petrov et al., 
2024). 

 

Materials and Methods 
The survey was conducted from June 1, 2021 

to August 31, 2021 in the area of Svilengrad 
municipality, South-Eastern Bulgaria (Fig. 1). 

Agricultural production in the municipality 
is mainly aimed at growing tobacco, vineyards, 
cereals and fruits. Agriculture has a leading eco-
nomic function in the municipality (Penin, 2007). 

A total of 90 fecal samples (30 per month) 
were collected from areas with highly developed 
agriculture (the villages of Levka, Pastrogor, Lisovo, 
Mladinovo and Dipchevo). The samples were 
placed in plastic bags and processed in laboratory 
conditions at the University of Plovdiv “Paisii 
Hilendarski”. Processing of the samples included 
deworming with 70% ethyl alcohol and water, 
washing through a sieve of 0.5 mm, determination 
of macrocomponents and their separation into 9 
different groups. 

The relative frequency of occurrence (RFO %) 
of all food components and food groups was 
calculated by dividing the number of occurrences 
of a certain food component by the sum of 
occurrences of all food components.
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Fig. 1. Sample collection area. 

 
Results and Discussion 
Insects (32.32%), fruits (26.22%) and rodents 

(25.61%) were the most common food compo-
nents found in the diet of the fox in South-Eastern 
Bulgaria, Svilengrad region during the summer 
season (Table 1). We agree with Goldyn et al. 
(2003) and Cancio et al. (2017) that the mosaic 
landscape, combining pastures, fields and 
fragments of oak forests, provides a variety of 
foraging opportunities. A relatively high percen-
tage was also found in the captured reptiles 
(4.88%), which was also observed in other similar 
studies conducted in agricultural regions, but 
with a Mediterranean climate (Díaz-Ruiz et al., 
2013; Bakaloudis et al., 2015). 

Other studies of the fox diet in Bulgaria 
confirm that insects have a high frequency of 

occurrence in the feces during the warm months, 
with only rodents and fruits being more common 
than them (Kyurkchiev, 2008; Petrov et al., 2016; 
Petrov et al., 2024).  

Domestic birds (0.61%) and domestic mam-
mals (2.44%) represented an extremely low 
percentage of the fox's diet during the study 
period. Much more preferred are rodents (25.61%) 
and mainly voles (14.2%). This shows the study 
predator's preference for hunting animals that 
humans find to be pests and its contribution to the 
regulation of rodent populations.  

Seasonal fruits are also often used by the fox 
in this part of Bulgaria. The mulberry is one of the 
most frequently used food resources, which we 
explained by its accessibility and high distribution 
in the area. 

 
 
 
 
 
 



Alexander Petrov, Ekaterina Pancheva 

155 
 

Table 1.  Number of cases (n) and relative frequency of occurrence of food items in the faces (30 
per month) of Vulpes vulpes in agricultural regions of South-Eastern Bulgaria. 

 

Dietary items 
June (n=30) July (n=30) August (n=30) Total 

S RFO% S RFO% S RFO% S RFO% 

Fruits 12 21.82  15 31.91  16 25.81  43 26.22  

Grapes (Vitis sp.) 0 0.00  0 0.00  2 3.23  2 1.22  

Mulberry (Morus sp.) 12 21.82  15 31.91  14 22.58  41 25.00  

Domestic mammals 0 0.00  1 2.13  3 4.84  4 2.44  

Goat (Capra domesticus) 0 0.00  0 0.00  1 1.61  1 0.61  

Sheep (Ovis aries) 0 0.00  0 0.00  1 1.61  1 0.61  

Wild mammals 0 0.00  1 2.13  1 1.61  2 1.22  

Wild hare (Lepus europaeus) 0 0.00  0 0.00  1 1.61  1 0.61  

Roe deer (Capreolus capreolus) 0 0.00  1 2.13  0 0.00  1 0.61  

Rodents 14 25.45  10 21.28  18 29.03  42 25.61  

Common wood mouse (Sylvaemus sylvaticus) 1 1.82  1 2.13  3 4.84  5 3.05  

House mouse (Mus musculus) 3 5.45  2 4.26  5 8.06  10 6.10  

Rat (Rattus norvegicus) 1 1.82  0 0.00  0 0.00  1 0.61  

Vole (Microtus sp.) 7 12.73  7 14.89  9 14.52  23 14.02  

Eadible dormouse (Glis glis) 2 3.64  0 0.00  1 1.61  3 1.83  

Wild birds 1 1.82  0 0.00  1 1.61  2 1.22  

Passeriformes 1 1.82  0 0.00  1 1.61  2 1.22  

Domestic birds 0 0.00  0 0.00  1 1.61  1 0.61  

Hen (Gallus gallus domesticus) 0 0.00  0 0.00  1 1.61  1 0.61  

Reptiles 3 5.45  2 4.26  3 4.84  8 4.88  

Lacertilia - undet. 3 5.45  2 4.26  3 4.84  8 4.88  

Insects 20 36.36  16 34.04  17 27.42  53 32.32  

Coleoptera 15 27.27  13 27.66  13 20.97  41 25.00  

Orthoptera, Caelifera 3 5.45  3 6.38  4 6.45  10 6.10  

Insecta - undet. 2 3.64  0 0.00  0 0.00  2 1.22  

Other 5 9.09  2 4.26  2 3.23  9 5.49  

Waste 3 5.45  1 2.13  1 1.61  5 3.05  

Pebbles, grass 1 1.82  1 2.13  0 0.00  2 1.22  

Egg shell 1 1.82  0 0.00  1 1.61  2 1.22  

Total 55 100.00  47 100.00  62 100.00  164 100.00  

 

 
References 
Bakaloudis, D., Bontzorlos, V., Vlachos, C., 

Papakosta, M., Chatzinikos, E., Braziotis, S., & Kon-
tsiotis, V. (2015). Factors affecting the diet of the red 
fox (Vulpes vulpes) in a heterogeneous Mediterra-
nean landscape. Turkish Journal of Zoology, 39, 1151-
1159. doi: 10.3906/zoo-1411-22  

Blann, K. (2006). Habitat in agricultural 
landscapes: How much is enough?. Oregon. USA: 
West-Linn, 84 p. 

Cancio, I., González-Robles, A., Bastida, J., Isla, 
J., Manzaneda, A., Salido, T., & Rey, P. (2017). 
Landscape degradation affects red fox (Vulpes 

vulpes) diet and its ecosystem services in the 
threatened Ziziphus lotus scrubland habitats of 
semiarid Spain. Journal of Arid Environments, 145, 
24–34. doi: 10.1016/j.jaridenv.2017.05.004  

Díaz-Ruiz, F., Delibes-Mateos, M., García-
Moreno, J., López-Martín, J., Ferreira, C., & Ferreras, 
P. (2013). Biogeographical patterns in the diet of an 
opportunistic predator: the red fox Vulpes vulpes in 
the Iberian Peninsula. Mammal Review, 43, 59–70. 
doi: 10.1111/j.1365-2907.2011.00206.x 

Goldyn, B., Hromada, M., Surmacki, A., & 
Tryjanowski, P. (2003). Habitat use and diet of the 
red fox Vulpes vulpes in an agricultural landscape in 

https://doi.org/10.3906/zoo-1411-22
https://doi.org/10.1016/j.jaridenv.2017.05.004
https://doi.org/10.1111/j.1365-2907.2011.00206.x


Summer diet of the red fox (Vulpes vulpes Linnaeus, 1785) in agricultural areas in South-Eastern Bulgaria 

156 
 

Poland. Zeitschrift fur jagdwissenschaft, 49, 1-10. doi: 
10.1007/BF02189737  

Gosling, J., Jones, M., Arnell, A., Watson, J., 
Venter, O., Baquero, A., & Burgess, N. (2020). A 
global mapping template for natural and modified 
habitat across terrestrial Earth. Biological 
Conservation, 250, 108-674.    
doi: 10.1016/j.biocon.2020.108674  

Kidawa, D., & Kowalczyk, R. (2011). The 
effects of sex, age, season and habitat on diet of the 
red fox Vulpes vulpes in northeastern Poland. Acta 
Theriologica, 56, 209–218. doi: 10.1007/s13364-011-
0031-3 

Kyurkchiev, S. (2008). Godishen hranitelen 
spektar na chervenata lisitsa (Vulpes vulpes L.) v 
Tzentralni Rhodopi. [Annual food spectrum of the 
Red Fox (Vulpes vulpes L.) in Central Rhodopi]. 
Proceedings of the Jubilee scientific conference on 
Ecology, Plovdiv, pp. 200-207.  (In Bulgarian). 

Penin, R. (2007). Natural geography of Bulgaria. 
Sofia, Bulgaria: Bulvest 2000, p. 280. (In Bulgarian) 

 

Petrov, P., Popova, E., & Zlatanova, D. (2016). 
Niche partitioning among the Red Fox Vulpes 
vulpes (L.), Stone Marten Martes foina (Erxleben) 
and Pine marten Martes martes (L.) in Two 
Mountains in Bulgaria. Acta zoologica bulgarica, 
68(3), 375-390. 

Petrov, A., Peeva, S., & Mollov, I. (2024) What's 
for dinner? Diet and trophic niche overlap in two 
sympatric carnivores in agricultural and near-
natural habitats in Bulgaria. Ecologia Balkanica, 16, 
21-29. 

Remonti, L., Balestrieri, A., Ruiz-González, A., 
Gómez-Moliner, B., Capelli, E., & Prigioni, C. 
(2012). Intraguild dietary overlap and its possible 
relationship to the coexistence of mesocarnivores in 
intensive agricultural habitats. Population Ecology, 
54, 521-532. doi: 10.1007/S10144-012-0337-2  
  

 
Received: 13.05.2023 
Accepted: 09.06.2024

 

https://doi.org/10.1007/BF02189737
https://doi.org/10.1016/j.biocon.2020.108674
https://doi.org/10.1007/s13364-011-0031-3
https://doi.org/10.1007/s13364-011-0031-3
https://doi.org/10.1007/S10144-012-0337-2

