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INTRODUCTION RESULTS AND CONCLUSIONS

Extensive grazing practices constitute a

traditional and relevant economic

activity in mountainous areas of Friuli

Venezia Giulia (herein, FVG, North–

Eastern Italy).

If not properly managed, this farming

activity may be negatively affected by

the presence of large carnivores (herein,

carnivores).

Within the FVG Region:

• From one to seven brown bears

(herein, bears) Ursus arctos are

genetically identified each year.

• Seven grey wolves (herein, wolves)

Canis lupus family units (i.e.,

packs/couples) are estimated to be

present.

• About 25–35 golden jackals (herein,

jackals) Canis aureus family units

(i.e., packs/couples) are estimated to

be present.

• From one to five Eurasian lynx

(herein, lynx) Lynx lynx are estimated

to be present.

The return of carnivores requires farmers

to modify, as soon as possible, their

management techniques through the

implementation of mitigation systems

such as livestock guardian dogs and

predator–proof fences. At the same time,

the presence of carnivores needs to be

properly monitored and managed to

mitigate the negative impacts on

livestock production systems.

Among the interviewed farmers’ sample: n = 25 (43.1%) were cattle herders, n = 9 (15.6%) grazed cattle and

sheep/goats, and n = 8 (13.8%) only flocks of small ruminants. The remaining farmers, n = 16 (27.5%) also raise

small herds of equines. The number of livestock grazing in these 58 alpine pastures during the decade 2013–2023

was, on average, fairly constant for cattle and goats, but a sharp reduction was observed for sheep (Fig. 1).

The pasture management system included n = 28 (48.3%) of rotational grazing, n = 24 (41.4%) of free grazing,

and n = 6 (10.3%) of mix–managed (free/rotational) grazing (Fig. 2).
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METHODS

From June to October 2023, n = 58

livestock herders were randomly

selected (QGIS Software v. 3.28) and

interviewed in the FVG Region.

The questionnaire aimed at collecting

data about livestock predations, number

and species of livestock bred, and

livestock management systems (e.g.,

pasture grazing systems, prevention

measures).

The relationship between the

presence/absence of predatory

events/overall number of predated

individuals and (i) environmental

conditions (i.e., slope of the pasture,

distance of each mountain farm to the

nearest anthropic area), (ii) grazing

system, (iii) species of livestock bred,

and (iv) prevention measures used was

evaluated using Bayesian Generalized

Linear Models (BGLMs) (R Software v.

4.3.2).

n = 22 (37.9%) out of 58 farmers have suffered predations over the years (2007–2023). Small ruminant breeders

were the most affected. Overall, n = 270 farm animals were preyed upon by bears and wolves: n = 214 (79.2%)

sheep/goats, n = 16 (6.0%) cattle, and n = 40 (14.8%) equines. No jackal or lynx predations were reported.

All livestock herders implemented one (6.9%) or more (93.1%) prevention measures against predators. The

presence of shepherds and/or electric fences were the most common ones. Only in n = 12 (20.7%) mountain

farms livestock guardian dogs were used. Night enclosure (stable or fences) of the herd was carried out in n = 44

(75.9%) mountain farms, especially in those hosting only or mainly small ruminants.

The results obtained from the BGLMs have shown that the presence of sheep and goats significantly increased

(β = 1.7, SE = 0.6, p = 0.004) the odds of (i) carnivore attacks (Fig. 3), and (ii) the number of predations

(Fig. 4a). The likelihood to observe a lower number of predated individuals was significantly higher among

those livestock herders who adopted the free–grazing pasture system (β = -1.4, SE = 0.6, p = 0.02) (Fig. 4b), and

used fixed fences to protect their livestock (β = -2.9, SE = 1.3, p = 0.04).

Figure 1. Trend of cattle, goats and sheep from 2013 to 2023. Figure 2. Different pasture management systems adopted by 

livestock herders.

Figure 3. Relationship between presence/absence of sheep and goats

and risk of attacks by carnivores.

Figure 4. Relationship between number of predated individuals and

(a) presence/absence of sheep and goats, and (b) grazing pasture

systems.

The findings obtained revealed that those livestock herders mainly breeding sheep and goats were those more at

risk of carnivore attacks. The lower number of predations observed in free–grazing pastures may be explained by

the fact that this system was more targeted for cattle than sheep and goats. However, despite the low number of

herders implementing this measure, fixed fences have proven effective in protecting livestock from carnivore

attacks.

To conclude, targeted measures are particularly needed for sheep and goats grazing on remote, steep pastures to

prevent predation events and, in turn, enhancing human–carnivore coexistence.
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