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Behavioral study on foraging strategy of wild boars
- Food choice in different feeding sites conditions -
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®3-9. RER2DE Y avITE T SERBHEITRBLIZEES LUH AL

tyiasi tyian? a8 tyiavd tyiaus a6 tyiald tyi a8
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FEER 1 &R 2 IR\ TAERN L EOB 2 el BB LTz (X 3-2 1R L7, WifEdA
EHIT, FEBR1 L IR 2 OM TE RO Z EITHRE Lo ITRIC =T o T2, Lol K
BIZBWT, ZEDEZEITRAET 23 THITFH 1 LV HER 2 0GR WEHAz RO bh

7=, (P=0.06),
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Abstract

In the country of Japan, there have been increasing in crop damages by the wildlife
throughout the nation and especially, the significant damages posed by wild boars are
serious problems. In order to determine the cause of damages and to structure damage
control system, accumulating knowledge about foraging behavior and theory of wild boars
are essential. As most of the studies about these behaviors are analyzed by ecological
method, in our study, we approached it by focusing on their foraging theory/strategies
with ethological method in order to obtain comprehensive knowledge on causality of crop
damages. Our experiments were conducted to see how wild boars are affected in situations
by positioning food differently, placing different amounts of food, and changing
difficulty levels for wild boars to get in a feeding site. For the experiment, we built
a circular arena (Diameter: 920 cm) with eight partitioned feeding sites based on the
radial maze, which is often used as a practical apparatus for the study of animal
behaviors. Since it is very difficult to raise and train wild boars, very few experiments
in a wide range of experimental space were reported worldwide and no experiments in a
circular apparatus informed

First of all, in Chapter 1, we investigated how they behave in a circular arena in
outdoor test field. Three experiments were carried out with 5 wild boars. The food was
placed at the entrance of the arena in Experiment 1, the additional food was placed at
the point between entrance and each feeding site (50 cm apart from the entrance) in
Experiment 2, and in Experiment 3, the food was placed at the entrance and in front of
each site. Wild boars were allowed to freely eat all of given food. Mini cookies
(Diameter: 1 cm) were used as food throughout all experiments. With leaving the entrance
door open, one trial was done per day. The total of number of cookies were 10 in Experiment

1, 20 in Experiment 2, and 20 in Experiment 3. The duration of a trial was 2 minutes
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in Experiment 1, 3 minutes in Experiment 2, and 5 minutes in Experiment 3. The number
of days in experiments was 2 days in Experiment 1 and 5 days in Experiment 2 and 3. Although
almost every boar did not go out of the start box in Experiment 1, they came out of the
box and entered the arena in Experiment 2 and 3. As we moved the food gradually away
from the start box in the latter experiments, they became to move around inside the arena.
Depending on the distance from the start box, we divided 3 areas called as Near, Center,
and Far area. In Experiment 3, wild boars spent more time in Near area and Center area
than in Experiment 1 (P<<0.05). As the latter experiments went, the time spent in areas
far from the start box increased. In Experiment 2 and 3, wild boars showed a pattern
of behavior going back and forth between the secured start box and the point where the
food was placed. They spent more time in a forward semicircle area than a backward area,
where they cannot see the start box at all. One of individuals tripped in Experiment
3 spent a longer latent time and its range of movement was limited in the latter trials.
It is shown that wild boars are cautious about the distance between a feeding site and
a secured area, and they increase their security vigilance against the place where they
experienced a danger once. It is reasonable to suppose that the time spent for foraging
behaviors (e.g.; a range of movement and duration of staying in the feeding site) in
a new circumstance are affected by geographical factors and their strong vigilance.
Next, in Chapter 2, we conducted Experiment 1 through Experiment 3 with placing the
food in all divided feeding sites to see how they behave and how much of vigilance they
will show when they enter the divided sites by gradually changing the amount of food
and the location of the food. Four wild boars are used as a test animal and a trial was
done per day. The amount of food in Experiment 1 was 2 or 3 cookies in each site and
those were gradually moved to the far end of feeding site. In the beginning of the
experiment, a trial had done for 5 minutes since the start box opened with leaving the
entrance door open. Eventually, the door was closed and a trial was done for 5 minutes
after a wild boar went out of the start box. As they did not show their motivation to

eat the food in any sites, Experiment 1 was quit. In Experiment 2, we placed 2 different
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amounts of food in the sites. For a large amount of food, 30 cookies were placed and
only 3 cookies were put for a small amount of food. The entrance door was closed and
the duration of a trial was 5 minutes after a wild boar went out of the start box. When
the large amount of food was placed, they became more motivated to eat food. As the trials
went, they ate more food at all feeding sites. They finally ate food at the far end of
feeding sites and the number of times their whole body entered in the site was increased.
On the other hand, when a small amount of food was placed, depending on boars, one of
them ate the food at the far end of the site. In the smaller amount of food setting,
the wild boar, which did not move to the end of site, did not enter the site neither
in Experiment 1. In other words, it indicates that the difference in the amount of food
has an effect on their behaviors entering the sites and eating food, and the strong
interest/motivation for eating decreases their vigilance when a large amount of food
placed. In Experiment 3, we placed 30 cookies in every site and gradually moved them
closer to the food tray at the far end of the site. A trial started right after a boar
came out of the start box for 5 minutes with the entrance door closed. No wild boars
finished eating food within a setup time. They ate at the near side, then move to other
sites, but did not eat up all food for the first approach. After the second approach,
they showed a pattern of moving to eat at the far end of site. When the duration of a
trial was changed to 10 minutes, 3 out of 4 wild boars finished eating all food.
Furthermore, as the same amount of food was placed at all sites in each trail in Chapter
2, we investigated to see their foraging strategy and how they choose when the different
amounts of food placed in two places at the same time in Chapter 3. By changing the amount
of food and locations of the food, we studied how wild boars show a pattern of eating
behavior. The trainings started with 3 tested animals, which finished eating all food
in Experiment 3 in Chapter 2 but, one of them dropped out as it got more cautious against
the experimental apparatus during trainings. In two experiments, completely trained 2
individuals were allowed to eat freely at two feeding sites with different amounts of

food on the left and right ends in a semicircle. Both experiments had a session per day
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and a session consist of 5 trials. In each trial, 60 cookies in total were used and were
split in two sites on the basis of 30 cookies used in the previous chapter. Four
combinations of difference in the amount of food were setup and the split ratios were
50 to 10 cookies, 40 to 20 cookies, 35 to 25 cookies, and 30 to 30 cookies. Each of
combinations was placed twice in the first and second session. For the second session,
the sites were swapped. One experiment has 8 sessions in total (4 combinations x 2
sessions). In Experiment 1, the cookies were placed in a horizontal row in a food tray,
and in Experiment 2, those were aligned both in columns and rows on a grid. In Experiment
1, wild boars showed the preference to move to right side or to eat at the site on the
right (R site), regardless of the number of cookies. In Experiment 2, they did not show
the same preference in the previous experiment and showed the tendency to eat a larger
amount of food with a biggest different combination of 50 to 10 (P=0.06). Also individual
B tended to choose first a larger amount of food more than in Experiment 1 (P=0. 06).
For these results, it is clear that wild boars choose and eat a larger amount of food
when the difference is obviously big, and they eat regardless of the amount of food when
the difference is small or not obvious. It is also found that positioning food in a
different way makes them recognize differences in the amount of food

Lastly, in the real damaged agricultural field, various damages have been seen
depending on the field with or without fences and the ways the fences were built. In
the Chapter 4, the food was placed in two places with and without fences by changing
the level of difficulties. We investigated how it affects on a pattern of eating behavior
of wild boars in situations and two experiments were conducted with two tested animals
A fence made of welded iron wire mesh (mesh size: 5 cm, gauge/diameter of wires: 3.2
mm) was used as an obstacle. In Experiment 1, we placed the same amount of food in two
sites at both ends in a semicircle (L site is on the left end, R site is on the right
end) and then put a fence at the entrance of one of sites. We setup 4 different heights
of the fences, which were 10 cm, 30 cm, 50 cm, and 70 cm. The fences were put in ascending

order. For the first, a 10 cm—tall fence was placed at R site, and then switched sites
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in alternate shifts per session. A session per each height of fences was done a day and
a session has 20 trials. The duration of each trial was 1.5 minutes. When the number
of times that wild boars were able to move over the fence and eat food was less than
4 out of 20 trials in the same height, Experiment 1 was finished then we proceeded to
Experiment 2. In Experiment 2 was conducted by the same way as Experiment 1 but, the
different amounts of food were placed in two sites, 50 cookies in one site and 10 cookies
in the other site. Also we put a fence at an entrance of site with a larger amount of
food. When the first trial with a 10 cm—tall fence was placed in Experiment 1, wild boars
stayed away from the fence showing the exploratory and vigilance behaviors. In the latter
trials, these behaviors did not occur and wild boars got used to the site with fence
and eat food easily. According to it, although they reacted showing their strong
vigilance against a new thing and circumstance, these reactions disappeared once they
quickly get along with new things. Individual A was able to move over the fence and eat
food once when the height of fence was 50 cm. For individual B, it did once when the
height was 30 cm. Then Experiment 1 was finished. In Experiment 2, no individuals moved
over the fence at all. For these reasons, it is considered that even if there is a feeding
site where wild boars can get in, they avoid entering when an obstacle exists or the
level of difficulty is high. Also, regardless of the amount of food or the height of
obstacles, most of the time they first approached the site with no difficulty. Especially
in this study, as they were able to eat food in another site with no fences, they might
not have to move over the fence for food.

In conclusion, results from this study indicates that existing food and its location
affect wild boar’ s foraging activities, a copious amount of food has a relatively high
value to them, and those can be the factors when they decide to choose a feeding site.
Throughout the experiments, wild boars did not try to get food when they needed to be
vigilant in an unfamiliar feeding site or its unfamiliar surroundings. It is considered
that they have a foraging strategy to prioritize the food, which they can get certainly

and safely. It is also suggested that the importance of environment management for the
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crop damage prevention. In this study, we were able to obtain and collect detailed data
on a pattern of eating and foraging behavior of wild boars. We expect that these outcomes
will be useful not only for collecting scientific basic knowledge but also for solving

various problems conflicting between human and wildlife.
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