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Abstract: 
The wood pigeon (Columba palumbus) is the largest pigeon in Russia: an adult bird weighs max. 620 g. Its population in Central 
Ciscaucasia is quite numerous, which makes it a popular object of sports hunting. However, very little is known about its diet 
and feeding habits. This article describes the seasonal features of C. palumbus diet during the hunting season in the Stavropol 
Region, Russia. 
The study relied on the analysis of foods extracted from 66 crops and stomachs of wood pigeons killed by hunters or hit by road 
vehicles in various biotopes in 25 districts of the Stavropol Region. 
In the steppe areas, wood pigeons usually inhabit summer gardens, orchards, vineyards, and green belts along fields, roads, and 
railways. Wood pigeons are phytophages, which means they feed on plants. Their autumn diet includes sunflower seeds (17.98% 
occurrence rate, 19.68% total diet), corn grains (15.11 and 9.56%, respectively), wheat (14.39 and 9.98%), flax (6.47 and 10.4%), 
and millet (2.88 and 4.82%), as well as seeds of wild plants, e.g., wild vetch (7.19 and 3.14%), catchweed (5.75 and 6.25%), trailing 
bindweed (2.88 and 4.27%), etc.
The wood pigeon inhabits all districts of the Stavropol Region, which makes it a promising game bird species. In addition to 
cultivated plants, e.g., wheat, sunflower, peas, and corn, wood pigeons feed on a wide range of weeds. The research results 
contribute to scientific data on C. palumbus as a game bird and cast light upon some of its feeding patterns.
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INTRODUCTION

Wood pigeon (Columba palumbus Linnaeus, 1758) is  
a large bird species with a wide distribution [1]. The Inte- 
rnational Union for Conservation of Nature and Natural 
Resources classifies it as Least Concern [2]. In the Stav-
ropol Region, Russia, wood pigeons are breeding mi-
grants and a wintering species. Research data from 19th 
and the early 20th centuries give a rather heterogeneous 
picture of their population and habitat patterns in the 
Caucasus [3]. These days, wood pigeons are omnipresent 
in Ciscaucasia, with the exception of open steppes. They 
entered the Stavropol Region in the 1970s–1980s. Over 
the next decades, they settled in its northern and central 

areas [4]. Early publications, however, scarcely mention 
them breeding in the Stavropol Region. 

This publication is part of a series of articles on the 
diet of game birds in the Stavropol Region, Russia [5–7].

STUDY OBJECTS AND METHODS 
The research material was collected in the Stavropol 

Region during the hunting seasons (August 25 – Octo- 
ber 11) of 2018–2023. It involved the contents of 66 crops  
and stomachs of wood pigeons (Columba palumbus) 
caught by hunters or hit by vehicles in twelve adminis-
trative districts of the Stavropol Region (Fig. 1, Table 1).

The stomach contents were extracted and transferred 
to paper bags to dry. After 1–2 days, we classified them 
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into gastroliths and seeds. The statistical processing fol-
lowed State Standard ISO 5725-6-2003. The results were 
presented as mean value (X), standard error (SE), limit 
in the mean (lim.), and standard deviation (SD), with dif-
ferences considered statistically significant at p < 0.05.

To classify stomach and crop contents, we appealed 
to the classification developed by Prekopov [8]. Accor- 
ding to this classification, a food item belonged to pri-
mary if it is registered in ≥ 5% cases. Secondary foods 
occur in 1–5% while random foods are registered  
in ≤ 1% cases.

These materials update available scientific informati- 
on about the diet of C. palumbus in the Stavropol Region.

RESULTS AND DISCUSSION 
Wood pigeons (Columba palumbus) are distributed 

irregularly all over the Stavropol Region and inhabit 
both crop-farming areas and livestock pastures (Fig. 2). 

In the cattle-farming areas, their population growth is 
constrained by the lack of trees on arid pastures. In the 
urban areas and villages, their distribution is also irre- 
gular as it depends on nesting sites available and manin-
duced impact on biotopes [9].

The current average annual population of wood pige- 
ons is 2.58 ± 0.57 birds per 10 ha in 25 municipal districts  
of the Stavropol Region. The calculations took into acco- 
unt the maximal numbers for each region [9]. This count 
was higher than those reported in earlier studies [10].

The first number in Fig. 2 indicates the lowest count 
for the entire study period while the second figure rep-
resents the most relevant count, i.e., the number of birds 
in the last research year for that particular area. Single 
numbers marked with an asterisk* mean that only one 
count was conducted in this area.

The total population of C. palumbus in Fig. 2 is 
color-coded, with the Kirovsky District colored grey  

Table 1 Sampling locations and dates for Columba palumbus stomachs and crops in Stavropol Region, Russia

Districts in Stavropol Region Columba palumbus stomachs and crops, units Sampling date
Arzgir 7 August 30, 2018  

August 25, 2019 
Levokumskoye 7 August 31, 2019  

August 28, 2020 
Grachevka 6 September 4, 2021 
Kochubeyevskoye 6 October 11, 2023 
Mineralnye Vody 6 September 30, 2022 
Petrovsky 6 September 24, 2021 
Stepnoye 6 September 27, 2023 
Shpakovsky 6 September 29, 2022 
Trunovsky 5 August 28, 2018 
Izobilny 4 September 25, 2022 
Turkmensky 4 August 29, 2019 
Aleksandrovskoye 3 September 29, 2021 
Total 66 August 25 – October 11 

Figure 1 Sampling sites of Columba palumbus stomachs and crops in Central Ciscaucasia: Stavropol Region, Russia
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because no wood pigeon population counts were con-
ducted there in 2006–2019.

The Stavropol Region produces 8–10% all Russia’s 
grain, 4% sugar beets, and 5% sunflower seeds. The lo-
cal agriculture shows the best results in crop farming, 
especially in grain production [11].

The Stavropol Region has few forests. The total fo- 
rest area was 130 100 ha in 2018, with only 15 600 of  
them growing in urban areas or in rural settlements. 
Natural forests occupy 51 100 ha whereas man-planted 
forests make up 41 200 ha [12]. The local steppe affores- 
tation project started in the late 19th century and remai- 
ned unorganized up to the mid-20th century. The cur-
rent protective forest belts were planted as part of the 
socalled Stalin’s Plan for Transformation of Nature, adop- 
ted in 1948. A real boom in the local green belt policy 
started in the late 1960s, triggered by severe dust storms.

Wood pigeon diet. Wood pigeons feed on plant 
foods, i.e., grains, herbal seeds, berries, acorns, beech 
nuts, buds, and vegetative parts of plants [13–27]. In 
some areas, they eat foods of animal origin, e.g., terres-

trial mollusks, worms, and insects [13, 23, 28–30]. In ge- 
neral, their diet and food type ration depend on the habi-
tat and season to a large extant. 

We discovered 22 species of seeds and grains in 
the crops and stomachs of C. palumbus inhabiting the 
Stavropol Region: 8 belonged to agricultural crops 
and 14 were from wild plants. The average number of 
seeds per crop/stomach was 49.67 ± 12.61 (lim.– 6–153;  
SD = 31.13; Med. = 37.5; p = 0.001; n = 66). These calcu- 
lations were made for all plant species found in the 
crops and stomachs (Tables 2 and 3). 

The statistics revealed an obvious correlation be-
tween the occurrence rate of various seeds in the crops 
and stomachs of wood pigeons and their share in the 
birds’ diet (Figs. 3 and 4). The correlation was of direct 
nature, i.e., the higher the occurrence rate, the higher 
their proportion in the diet (R = 0.8897; p < 0.001).

Gastroliths. We found gastroliths of white, black, 
gray, dark gray, orange, and brown colors in the crops 
and stomachs (n = 66) of wood pigeons. The mean value  
for gastroliths of all colors was 9.17 ± 1.92 (lim. 3–21; 

Figure 2 Total population of Columba palumbus in 25 districts of Stavropol Region, per 10 ha, 2006–2019:  
1 – Novoalexandrovsk, 2 – Krasnogvardeyskoye, 3 – Ipatovo, 4 – Apanasenovsky, 5 – Izobilny, 6 – Trunovsky,  
7 – Shpakovsky, 8 – Grachevka, 9 – Petrovsky, 10 – Turkmensky, 11 – Arzgir, 12 – Kochubeevskoye,  
13 – Andropovsky, 14 – Aleksandrovskoye, 15 – Blagodarny, 16 – Mineralnye Vody, 17 – Novoselitskoye,  
18 – Budennovsk, 19 – Levokumskoye, 20 – Predgorny, 21 – Georgievsk, 22 – Sovetsky, 23 – Stepnoye,  
24 – Neftekumsky, 25 – Kurskaya

˂ 1 pigeon per 10 ha          1–3.9 pigeons per 10 ha       4–6.9 pigeons per 10 ha      ˃ 7 pigeons per 10 ha         400 mm isohyet line

I – Cattle farming areas, II – Crop farming areas
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Table 2 Seeds in Columba palumbus crops and stomachs by plant species, mean value

Plant Number  
of crops/stomachs  
with the seeds 

Statistics 
X ± SE Lim. SD Med. p

Sunflower (Helianthus cultus) 25 25.80 ± 7.38 9–49 11.21 24 0.001
Sugar corn (Zea mays) 21 16.48 ± 6.59 1–45 11.72 15 0.01
Wheat (Triticum sp.) 20 16.35 ± 6.78 3–34 9.21 14 0.001
Wild vetch (Vicia cracca) 10 10.30 ± 3.89 3–20 6.25 11 0.049
Cotton (Linum usitatissimum) 9 37.89 ± 13.44 11–56 15.66 40 0.01
Catchweed (Galium aparine) 8 25.63 ± 13.70 12–67 19.68 15 0.049
Ragweed (Ambrosia artemisiifolia) 6 42.33 ± 20.05 16–74 24.95 39 0.049
Garden pea (Pisum sativum) 6 14.17 ± 8.82 6–36 10.98 10.5 0.049
Trailing bindweed (Convolvulus arvensis) 4 35.00 ± 13.52 24–45 10.50 35.5 0.001
Knotweed (Fallopia convolvulus) 4 11.25 ± 5.17 4–16 5.25 12.5 0.049
White clover (Trifolium repens) 4 14.75 ± 12.86 5–34 13.07 10 0.049
Millet (Panicum miliaceum) 4 39.50 ± 11.52 29–43 7.00 43 0.001
Meadow pea (Lathyrus pratensis) 4 16.75 ± 11.41 9–34 11.59 12 0.049
Silverberry (Elaeagnus commutata) 3 29.33 ± 16.24 17–45 14.29 26 0.049
Lamb’s quarter (Chenopodium album) 3 34.33 ± 1.48 34–35 0.58 34 0.00001
Amaranth (Amaranthus hybridus) 2 16.00 ± 6.74 6–26 14.14 16 0.5
Tare (Vicia sativa) 1 33 33 – 33 < 0.001
Meadow geranium (Geranium pratense) 1 21 21 – 21 < 0.001
Creeping buttercup (Ranunculus repens) 1 45 45 – 45 < 0.001
Oat (Avena sativa) 1 43 4 – 4 < 0.001
Black nightshade (Solanum nigrum) 1 100 (berries) 100 – 100 < 0.001
Field pennycress (Thlaspi arvense) 1 77 77 – 77 < 0.001

Table 3 Primary (> 5%), secondary (1–5%), and random (< 1%) foods in Columba palumbus diet 

Foods Total occurrences  
(n = 139)

Occurrences, % total samples  
(n = 139)

Primary 
Sunflower (Helianthus cultus) 25 17.98
Sugar corn (Zea mays) 21 15.11
Wheat (Triticum sp.) 20 14.39
Wild vetch (Vicia cracca) 10 7.19
Flax (Linum usitatissimum) 9 6.47
Catchweed (Galium aparine) 8 5.75

Secondary 
Ragweed (Ambrosia artemisiifolia) 6 4.32
Garden pea (Pisum sativum) 6 4.32
Trailing bindweed (Convolvulus arvensis) 4 2.88
Knotweed (Fallopia convolvulus) 4 2.88
White clover (Trifolium repens) 4 2.88
Millet (Panicum miliaceum) 4 2.88
Meadow pea (Lathyrus pratensis) 4 2.88
Silverberry (Elaeagnus commutata) 3 2.16
Lamb’s quarter (Chenopodium album) 3 2.16
Amaranth (Amaranthus hybridus) 2 1.44

Random
Meadow geranium (Geranium pratense) 1 0.72
Tare (Vicia sativa) 1 0.72
Creeping buttercup (Ranunculus repens) 1 0.72
Black nightshade (Solanum nigrum) 1 0.72
Oat (Avena sativa) 1 0.72
Field pennycress (Thlaspi arvense) 1 0.72
Total 139 100.00
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Figure 4 Occurrence rate of seeds in crops and stomachs of Columba palumbus vs. their share in Columba palumbus diet
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SD = 4.74; Med = 8.5; p = 0.001; n = 66). In 1985, Cramp  
reported an average of 104 gastroliths per 128 wood  
pigeon stomachs [29].

Table 4 shows differentiated calculations for gastro-
liths of each color.

Differences in the number of colored gastroliths in 
crops and stomachs were not statistically significant  
(td < 1.7). We found that the crops and stomachs of wood 
pigeons from all surveyed areas in the Stavropol Region 
contained white and black gastroliths. We could not 
make any assumptions about the pigeons’ preference for 
gastroliths of particular color (Fig. 5) since we had no 
data on the colors of stones and their ratio in the pigeon 
feeding areas under analysis.

The average diameter of gastroliths was 1.68–2.16 mm,  
most being 2 mm across (Table 5).

Gastroliths of different colors demonstrated different 
patterns in the relationship between their number and 
diameter. White gastroliths showed a statistically insig-
nificant decrease in number that corresponded with an 
increase in diameter (Fig. 6). As black gastroliths grew in  
diameter and reached 2 mm, their number went first up 
and then down (Fig. 7). We used a polynomial trend for 

complex distribution. Orange gastroliths demonstrated 
an opposite trend (Fig. 8). Grey gastroliths increased in 
size as they grew in number (Fig. 9). Brown and orange 
gastroliths demonstrated a similar trend (Fig. 10).

Feeding patterns. In avian studies, feeding patterns 
are as important as diet. Feeding patterns involve the 
methods that birds use to obtain food. Wood pigeons are 
known to feed not only on the ground, but also on trees 
and shrubs [13, 20, 21]. However, a number of recent 
publications reported rock pigeons (Columba livia var. 
urbana) feeding on trees [31–37]. Rock pigeons seem to 
have acquired this feeding habit all over Russia, e.g., in 
the Moscow Region, in Arkhangelsk, in the Crimea, in 
the Rostov Region, in the Altai mountains, etc.

In the Stavropol Regions, wood pigeons preferred to 
feed on the ground in the summer and autumn (Fig. 11). 
In some cases, pigeons flew to sunflower fields and sat 
on the plants to peck seeds from the anthodium (Fig. 12). 
We found no evidence of such behavior described in the 
literature reviewed.

We used our own observations and scientific data 
from other publications, which we processed by digital 
coding, to identify the feeding patterns [27, 37].

Table 4 Gastroliths in crops and stomachs of Columba palumbus, by color

Color Crops and stomachs  
with gastroliths

Total gastroliths Statistics
Х ± SE Lim SD Med. p

White 57 251 4.40 ± 0.89 1–11 2.04 4 0.001
Black 46 117 2.54 ± 0.81 1–8 1.67 2 0.001
Brown 24 66 2.75 ± 0.82 1–6 1.22 3 0.001
Orange 21 92 4.38 ± 1.93 1–10 2.69 4 0.001
Grey 20 79 3.95 ± 1.61 2–11 2.19 3 0.001

Table 5 Diameter (mm) of gastroliths in crops and stomachs of Columba palumbus, by color

Color Total gastroliths Statistics
Х ± SE Lim SD Med. p

White 251 2.16 ± 0.23  0.7–6 1.13 2 0.001
Black 117 1.79 ± 0.34 0.7–8 1.11 2 0.001
Orange 92 1.98 ± 0.34 1–4 0.99 2 0.001
Grey 79 2.14 ± 0.37 1–4 1.01 2 0.001
Brown 66 1.68 ± 0.29 1–3 0.71 2 0.001

Figure 5 Number and share of gastroliths (n = 605) of different colors in crops and stomachs of Columba palumbus (n = 66)
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Orange; 92; 15.21%

Brown; 66; 10.91%

White Black Grey Orange Brown

White; 251; 41.49%

Black; 117; 19.34%Grey; 79; 13.06%

Orange; 92; 15.21%

Brown; 66; 10.91%

White Black Grey Orange Brown



372

Kaledin A.P. et al. Foods and Raw Materials. 2025;13(2):366–375

Foraging on the ground:
1. Pigeons pick up static seeds, grains, fruits, and ter- 
restrial mollusks from the ground; we collected no infor-
mation about their behavior while catching moving ob-
jects, e.g., insects;
2. They pecked seeds from inflorescences that were 
close to the ground; and
3. They plucked leaves from herbs while on the ground.

Foraging in tree and bush foliage:
1. Pigeons pecked berries from the bush; and
2. They pecked berries and leave buds on the  
trees.

Foraging in tall herbal plants:
1. Pigeons pecked sunflower seeds directly from the  
anthodium while seating on the plant itself, of which 
nothing was mentioned in scientific literature. 

Figure 6 White gastroliths in crops and stomachs  
of Columba palumbus: diameter vs. number 
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Figure 7 Black gastroliths in crops and stomachs of Columba 
palumbus: diameter vs. number
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Figure 9 Grey gastroliths in crops and stomachs  
of Columba palumbus: diameter vs. number
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Figure 8 Orange gastroliths in crops and stomachs  
of Columba palumbus: diameter vs. number

O
ra

ng
e 

ga
st

ro
lit

hs
, n

um
be

r

Diameter of orange gastroliths, mm

0

2

4

6

8

10

12

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
0

2

4

6

8

10

12

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

y = 0.598x2 – 3.114x + 7.706 
R2 = 0.059; r = 0.2429; p ˃ 0.05; n = 21

y = –0.443x + 4.946 
R2 = 0.042; r = –0.2049;  

p ˃ 0.05; n = 20

Figure 10 Brown gastroliths in crops and stomachs of Columba palumbus: diameter vs. number
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CONCLUSION
During the agricultural crisis of the 1990s, Stav-

ropol fields grew with weeds as the chemical pollution 
went down. Most fields were not plowed in the autumn, 
and entire fields of Sudan grass, corn, and sunflowers 
often stood unharvested. Protective green belts remai- 
ned uncultivated. These changes were very beneficial for  
wood pigeons.

These days, agricultural mechanization simplifies 
the structure of agrocenoses: fields are getting larger; as 
a result, monoculture areas are growing in size; harves- 
ting and plowing take much less time than before.

Agricultural crops, such as wheat, sunflower and corn,  
are not the only type of food that attracts wood pigeons 

(Columba palumbus). They prefer weeds, e.g., wild vetch,  
meadow pea, white clover, creeping buttercup, lamb’s 
quarters, etc. To support these game birds, agrotechnical  
practices should alternate crop rotation patterns to in-
crease the mosaic nature of the agricultural landscape. 
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