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Abstract: In the Hungarian Great Plain the roe deer (Capreolus capreolus) is one of the most
important species for wildlife management. The supplementary feeding of roe deer in Hungary is a
traditional habit, it can be beneficial for deer to survive and keep body condition during winter. In
our study, we aimed to know the behavioural habits of roe deer at feeding places. The data were
collected in two wildlife management units in Jasz-Nagykun-Szolnok county in Hungary from the
winter of 2019 until the spring of 2020. Roe deer followed a temporal trend, with higher numbers
around feeders in colder months and lower numbers in warmer months. Their visits followed a
bimodal activity pattern that was characterized by peaks of activity at dawn and dusk. We were able
to link the presence of snow cover and precipitation to an increase in the feeding activity of roe
deer. It is important to understand that the presence of deer at the feeder does not reflect the actual
biological effect of the use of feeders on deer. Game managers should identify what the main goal
of the feeding is and think of how to validate the effectiveness of this expensive intervention. We
suggest at least measuring how much of the supplemented feed actually makes up the diet of roe
deer individuals. However, it would be the most reliable approach to analyse the physiological and
biological differences between fed and non-fed deer.

Keywords: Cervidae, daily activity, game management, supplementary feeding, remote sensing
camera.

1. Introduction

Winter feeding of wild and free-ranging animals can be implemented for a
range of reasons but overall is mostly associated with maintaining high densities of
animals for hunting and improving trophy quality. The intensive feeding can also
have negative effects e.g. transmission of diseases among animals, feed
contamination in case of improper placement (on the ground), stress (Putman &
Staines, 2004).

In most of Europe, roe deer (Capreolus capreolus) is a species with great
economic and cultural value as they can be harvested for meat production and used
for sport hunting, as well as an ecological value as they are part of European
biodiversity (Burbaité¢ and Csanyi, 2009). In the Great Plain, which includes the
central and eastern part of Hungary, roe deer is the most important and numerous
big game species (Csanyi and Lehoczki, 2010).
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The supplementary feeding of roe deer in Hungary is a traditional habit,
however, there are few evidences of its effectiveness. In our study, we were not
able to determine the consequences of the feeding program on roe deer survival,
reproduction or antler quality, either. But using camera traps, which is a reliable
and minimally invasive technique to provide the visual opportunity of surveying
wildlife with little effort (Caravaggi et al. 2017, Murray et al. 2021), we were able
to describe the intensity of using feeding places by roe deer. We analysed their
monthly and daily activity at the feeding places and the relationships between visits
and snow conditions during the autumn-winter period.

2. Materials and methods
2.1. Study area

The two areas involved, Hatarvolgyi and Robinia wildlife management units
are located in the middle of the Hungarian Great Plain in Hungary (Figure ). On
the Hatarvolgyi study area the estimated roe deer population is 800 individuals,
they harvested 93 individual. On the Robinia study area we estimated 600
individuals and they harvested 100 individuals. Corn and oats were placed in both
feeders.

Figure 1: Location of Hungarian Great Plain (black) and study areas (white
circle) in Hungary

2.2. Camera trap and data processing

The camera trap data were collected in the Hatdrvélgyi unit from November
18, 2019, until March 13, 2020, generating 13008 pictures in total. In the Robinia
location, data were collected from September 10, 2019, until March 25, 2020, for a
total of 5550 pictures. One feeding place was under survey in both areas. The
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camera model used was a high-quality UOVision Wireless Scouting Camera
UM785-4G Cloud. The pictures were taken by motion detection and they were
downloaded every 1 or 2 weeks. The pictures collected were imported and processed
using the Timelapse software (Greenberg & Godin, 2012). The datasheet templates
were created to count the individuals in different categories (adult: female (doe) or
male (buck), separately, young (fawn), and unidentified roe deer) on the photos.
Snowing and snow cover was also registered for each picture.

2.3. Data analysis

The exported CSV files containing the database of the analysed photos in
Timelapse were processed using Microsoft Excel (2016). The number of photos on
which the individuals of different roe deer categories were identified were summed
for each hour and day and then compared within daily hours and between months.
This kind of variable is a better indicator for the total time spent at the feeder by
roe deer and describing the activity pattern than the number of individuals on the
photos due to the repeated appearance of the same individuals on the pictures of the
same Vvisit.

We performed a Spearman correlation analysis between the monthly
proportion of snowy days and the number of daily pictures taken of roe deer at the
feeder using Jamovi 2.3.21. software.

3. Results
3.1. Monthly activity pattern of roe deer

The roe deer activity in both study areas was the highest in January, which was
the coldest month of the year (Figure 2).

Figure 2: Roe deer appearance at the feeding places by months in two study
areas
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3.2. Daily activity pattern of roe deer

It can be seen that there were two major peaks in the daily activity rhythm of
the roe deer visits. In both study areas the first peak occurred between 6:00 and
8:00 a.m.; and the second one between 4:00 and 6:00 p.m. (Figure 3 and 4). During
the day, there was an activity break between 10:00 am. and 14:00 p.m.,
meanwhile, the visits became more frequent during the dark periods. The activity
pattern for both sexes was the same in both areas.

Figure 3: Daily activity at the feeding places in the Hatdrvélgyi area
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Figure 4: Daily activity at the feeding places in the Robinia area
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3.3. Impact of snowy days on roe deer visits

The relationship between the monthly proportion of snowy days in a month and
the daily appearance (number of pictures) of roe deer at the feeder was strong
(Spearman correlation combining the data of the two areas: N=12; r=0.68;
p=0.015) (Figure 5).

Figure 5: Relationship between the monthly proportion of snowy days and roe
deer visits at the feeders.
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4. Discussion

The survey of roe deer activity at the feeding stations showed that the use of
supplemental feeding is driven by a combination of physiological and
environmental constraints. We found the most active period around the feeder to be
in the harshest winter period, i.e. in January, and we revealed an impact of snow on
increasing intensity of visits, which is according to the general expectations due to
natural food scarcity. Previous studies (Ossi et al., 2017; Morellet et al., 2013) have
also highlighted the opportunistic use of food by roe deer and their behavioural and
ecological plasticity (Ossi et al., 2017), as they move depending on the availability
of resources and physiological needs.

In relation to the daily activity pattern of roe deer, the data showed that roe
deer made use of the provided resources following their circadian clock. The
typical activity pattern expected of roe deer is characterized by peaks of activity at
dawn (before sunrise) and dusk (after sunset and just before night). An important
characteristic of endogenous circadian rhythms is their capacity to use
environmental cues such as light, temperature and food availability (Pagon et al.,
2013). In roe deer specifically, the peak of activity during dark hours has been
previously associated with avoidance of human activity (Bonnot et al., 2013),
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which can also be a reason at the feeding area, where occasional encounters with
humans (while adjusting the camera or filling up the feeder) can also happen.

It is important to consider that intensity of deer visits at the feeder does not
clearly reflect the biological effects of supplementary feeding. Although for this the
most reliable approach would be to analyse the physiological and biological
differences between fed and non-fed deer, it is hard to perform. We recommend
establishing measurable goals for this intervention and monitoring some related
variables aimed to improve this traditional management practice.
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