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Abstract

Nowadays, population growth and the exploitation of the natural environments lead to
encroachment of human activities in wildlife habitats, which increases human-wildlife conflicts,
especially with carnivores. The investment of livestock owners and natural conservationists for
mitigating these inconsistencies is vital. There is more evidence of an increasing trend in the
complaints reported by Kharvana herders on wolf damages. This study aimed to capture people's
attitudes about wolves and investigate the familiarity and feasibility of four nonlethal methods,
including attractant removal, guarding dogs, alarm and scare tactics, and moving livestock for
reducing the wolf depredation on small livestock (goat and sheep) in the region of interest. In this
study, 15% of the herders in each village from Kharvana were selected for interviews. We analyzed
survey responses from 77 Kharvana-based herdsmen. Surprisingly, the results indicated that
although the majority of survey respondents reported an insufficient current level of protection from
wolves and had a high desire to eliminate and kill wolves. There was a considerable number of
responses that neither agreed nor disagreed with having experienced negative impacts from wolves.
We found that there is a perceived feasibility of implementing all four strategies in areas used as
wintering feeding sites compared to areas that are allowed to be grazed during the warm part of the
year. The use of guarding dogs (median rank = 1) was the most and significantly locally-feasible
livestock protection measure (Friedman X?(3) = 118.6, P<0.0001) for inclusion in conflict reduction
programs that have already been used in the Kharvana area by the most herdsmen.
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Introduction

Globally, human-wildlife interactions which date back to antiquity and have been continuing to
persist in the 21st century (Graham et al., 2017) pose substantial food and economic threats to
human (Treves & Karanth, 2003). Therefore, people have applied a variety of strategies to eliminate
depredating predators despite ethically and scientifically restrictions that are available behind this
human approach (Fortin et al., 2005; Hebblewhite et al., 2005). Subsequently, the investment in the
mitigation measures of wildlife-human conflict has been a pivotal action on biodiversity
conservation (Clark et al., 2017; Madden, 2004).

Livestock losses by predators can have high economic costs and cause emotional stresses for
individual livestock producers (Bangs et al., 1998; Bangs & Shivik, 2001; Naughton-Treves et al.,
2003), for example, in Norway bears and wolves on average killed 82 and 41 sheep annually
(Kaczensky, 1999). It is not surprising, and then, while current conservation strategies have been
attempting to shift historical human-predator interactions from control to coexistence (Bergstrom,
2017), this paradigm has not occurred for all predators in all places (Nelson et al., 2016). Predators
shift their dietary preferences toward livestock prey and overlap their distribution with livestock
prey distribution (Newsome et al., 2015). Hence, livestock producers eliminate the aggressive
predators from those landscapes as an effective strategy to mitigate negative predator impacts
(Treves & Karanth, 2003).

The gray wolf (Canis lupus), as one of the most widespread terrestrial species, occurs in a variety
of habitats (Mech & Boitani, 2004), including arid environments in west Asia (Mech & Boitani,
2010). This apex predator is native to Iran, where there are frequent reports of the wolf predation
on livestock due to habitat destruction and extermination of their prey (Behdarvand et al., 2014;
Nematpour & Habibzadeh, 2019). The combination of this phenomenon with the engagement of
wolves in the surplus killing of less protected livestock have currently bear a substantial portion of
the cost of growing predator populations through the provision of livestock as an important source
of prey for livestock agricultures (Muhly & Musiani, 2009) and in turn, provoke poaching and
heavy harassment of wolves (Mech & Boitani, 2004; Ziaie, 2011).

The use of compensation programs as a common tool to reimburse livestock owners for lost
potential revenue due to confirmed wolf depredation events (Ravenelle & Nyhus, 2017) is also
used by the Iranian Department of the Environment (DoE). Yet, this program may compensate the
livestock owners for the role they have in the conservation of predators (Steele et al., 2013) and
ignore the indirect costs of predator (Clark et al., 2017; Cooke et al., 2013; Kluever et al., 2008;
Laporte et al., 2010). Tools available to alleviate predator-caused economic losses, other than
compensation from the government for damage, are various preemptive conflict reduction
strategies. Some tools available are non-lethal strategies such as fencing, herding, stalling at night,
guarding dogs, translocation, calving control, and deterrents (Andelt, 1999; Bruns et al., 2020;
Marker et al., 2005). Other tools available are lethal strategies such as trapping, snaring, and
shooting (Pearson & Caroline, 1981). Although there is a high degree of variation within the
application of mitigation strategies reducing the risk of large carnivore predation (Eklund et al.,
2017), effective mitigation strategies that balance wildlife conservation and sustainable agriculture
are needed (Johnson & Wallach, 2016). There is a consensus among activists, the general public's
attitude, and academic wildlife groups of a preference for "more humane" non-lethal methods
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(Bergstrom, 2017; Slagle et al., 2017; Treves et al., 2016).

Non-lethal tools include aversive conditioning techniques, livestock protection animals, separation
of livestock from predators using physical barriers, and animal husbandry practices (Brown, 2011).
The goal of using aversive and disruptive stimuli is to aversively condition wolves from utilizing
livestock as prey (Brown, 2011). Domesticated dogs' use to protect livestock has been developed
in Europe and Asia for thousand of years ago (Brown, 2011). Physical barriers for deterring wolves
from pastures with livestock as a promising tool can reduce the frequency of encounters between
wolves and livestock in field situations (Brown, 2011). Livestock practices such as managing food
attractants (e.g., carcass disposal), detecting livestock vulnerability, and human presence can be
useful for reducing livestock losses to wolves (Brown, 2011). There is evidence that suggests
proactive use of nonlethal techniques applied conditionally can be sufficient to reduce depredation
on large open-range operations (Bruns et al., 2020; Stone et al., 2017); however, it has been
documented that rancher reported efficacy of mitigation in Wyoming, USA, varied by predator
species, mitigation strategy, and lethality of strategies, but not livestock type (Scasta et al., 2017).
Proven effective ways to protect livestock in restricted areas are guarding dogs, fladry, and night
enclosures for livestock (Linnell & Cretois, 2018; Treves et al., 2016). Regardless of the increased
frequency of wolves occurring in the human-dominated landscape of Iran (Habibzadeh, 2016;
Nematpour & Habibzadeh, 2019; Safavian et al., 2018), there is a lack of information to understand
how livestock owners in Iran perceive the livestock protection measures' feasibility for
implementation in their operations. This paper aimed to capture people's attitudes about wolves and
investigate the familiarity and possibility of various nonlethal methods for reducing the small
livestock (goat and sheep) depredation by wolf in Kharvana district, East Azarbaijan province, Iran.

Material and methods

This study was carried out in the Kharvana region of East Azerbaijan province based on the
northwestern part of Iran (Fig. 1). It covers an area of 1417 km? and is populated from 155
settlements (Iran Statistical Center 2017). The area lies in the semi-arid mountainous Zone of East-
Azerbaijan. On average, it receives 21.5 mm of rainfall per month with a peak in April and January
(Iran Statistical Center 2017). Rainfall is erratic and often inadequate, leading to low productivity
and high agricultural losses in drought years. Maximum temperatures reach 36 °C in July and
minimum temperatures of — 30 °C in January (Iran Statistical Center, 2017). The area comprises
agricultural patches, dry grass, and scrub-lands, interspersed with clustered settlements. Grazing
areas consist of grassy areas along the tops and slopes of hillocks, which may be private or
government-owned. The agricultural system can be considered a mixed crop-livestock farming
system, wherein crops and livestock both contribute to household incomes. The majority of small
livestock owners in the Kharvana district moves to grasslands at high altitudes in summer and use
the lowland grasslands in winter.

To collect related regional data about demographics, attitudes toward wolves, and familiarity with
and the likelihood of implementing specific livestock protection measures, we developed a three-
part survey to interview livestock owners in the region of interest. The survey design was modeled
by reviewing several other rancher-specific inquiries regarding wolves to align our survey
questions with current research (e.g., Browne-Nufiez et al., 2015; Naughton-Treves et al., 2003;
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Pate et al., 1996). We shared a draft of our survey with several ranchers and DoE's rangers to obtain
feedback about the community's relevance. Three sections of the study included (1) general
attitudes and experiences with wolves with five multiple-choice questions. The first two questions
addressed the impact of the wolf on an individual's livestock operation. The next two questions
covered livestock owners' attitudes toward wolf protection policies, asking the interviewees about
the acceptable size of a potential wolf population and under what circumstances a livestock owner
should be permitted to shoot and kill a wolf. The final yes/no question intended to discern whether
the respondent has had interactions with a wolf on his or her property, (2) knowledge and perceived
feasibility of four conflict reduction strategies including attractant removal, guarding dogs, alarm
and scare tactics, and moving livestock. We asked respondents to answer the four questions: (a)
what is your degree of familiarity with the conflict reduction strategy? (five-point Likert scale from
not at all familiar (coded as 1) to exceptionally usual (coded as 5)), (b) is it possible to use this tool
on your land? (yes-no responses), (c) if not, why not? (open-ended question), and (d) how likely
would you be to implement this strategy to minimize wolf-livestock conflicts? (five-point Likert
scale, ranging from 1 (very unlikely) to 5 (already implement this strategy)). The questions of this
section were asked for two grazing areas i.e., highland and lowland grasslands that are grazed in
summer and winter by Kharvana's livestock owners, respectively, and (3) general demographic
information, which contained five questions regarding the respondent's age, gender, education,
number of years spent on livestock producing, and number of livestock owned.
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Figure 1. The location of the study area and sampled villages in Kharvana district, East Azerbaijan, Iran

Herdsmen were asked to rank the familiarity and feasibility of four abovementioned non-lethal
livestock protection measures. Any indication of mitigation method familiarity and implementation
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is assumed to indicate first-hand knowledge by the participant. The index for the familiarity and
implementation rating used the Likert scale, and the familiarity and implementation possibility of
the mitigation methods were calculated as the median responses for each question. To reach the
highest number of potential survey respondents, we focused on villages that they had people were
involved in livestock production. We considered herders who only produced sheep, not cattle,
because sheep are the primary livestock species grazed in the region. To compile survey responses,
15% of the herders in each village who possessed a large number of livestock and had been for a
long time in herd activity were subjected to an interview. Before interviews, respondents were
asked for consent following an explanation of the research objectives and assurance that all personal
information would remain strictly confidential. We verbally translated our questions written in
Persian to Azeri language for the interviewees who were illiterate and completed the questionnaire.
Chi-square tests of association were conducted to test for significant associations between
variables. A Friedman test for ranks was used to determine whether the differences in the reported
rank of the four conflict reduction strategies were significant.

Results

Overall, 77 interviews were conducted in 52 villages in the Kharvana county, of which 2 only
women accounted for total respondents. The highest number of respondents belonged to the age
group of 45-60 years old (44.2%), 20.8% were over the age of 60, and the rest of the interviewees
were between the ages of 30-45. Regarding the level of literacy, 43% of interviewees were illiterate,
22.1% had high school diplomas, and the rest of them had primary education. Most respondents
acted in livestock production for 10-30 years (42.9%), only 6.2% of interviewees were engaged
less than five years in herding professions. The herd size ranged from 30-450, with a mean of 89
animals.

Wolf conflicts

While most respondents expressed an overwhelmingly negative perception of wolves, there was a
notable number of respondents that were neutral for expressing the negative impact of wolves on
herding operations.

Discussion

The majority reported an insufficient current level of protection against wolf attacks, and somewhat
surprisingly desired wolves to be eliminated by DoE but would not prefer to shoot or kill any
wolves (Fig. 2). The hypothesis that a long history of coexistence will lead to greater acceptance of
wolves among local inhabitants (Williams et al., 2002) does not support our finding. This less
positive attitude and lower support for wolf conservation in our study region with a long history of
uninterrupted wolf presence represents the same pattern with other studies (Gosling et al., 2019),
which is usually attributed to residents’ greater exposure to wolf-related conflict (Dressel et al.,
2015; Treves et al., 2013).

Although most respondents claimed that they were inconsistent with the wolf, it was interesting
that 83% of them reported that the wolf had damaged their property or livestock. If this reported
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number is accurate, they are trying to cover up their real viewpoint for various reasons (for example,
fear of their pursuit of environmental conservation laws). They may act in practice contrary to their
apparent claims when dealing with the wolf.
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Figure 2. Distribution of responses for multiple-choice questions on attitudes towards wolves

Table 1. A summary of results for each livestock protection measure. Familiarity and implementation
likelihood is calculated as the median responses on the Likert scale for each question. The rank is calculated
as the median rank response for each method

Method Familiarity Likelihood of implementation Rank
(median score) (median score)
Attractant removal Very Very likely 3
Guarding dogs Extremely Already implemented 1
Alarm and scare tactics Extremely Already implemented 2
Livestock moving Very Very likely 4
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Livestock protection measures: Cross-Strategy Comparison

The likelihood of implementation of all mitigation methods in the lowland grasslands was more
feasible than the highland grasslands. Respondents showed a significant preference for guarding
dogs and alarm tactics when asked to rank the willingness to implement each tool (Fig. 3; Friedman
x?(3) = 118.6, P<0.0001). The tendency to moving livestock with a median ranking of 4 was
reported as a least willing to implementing (Table 1).

3—

Median

11

UV I I | I
Attractant removal Guard dogs Alarm and scare  Livestock moving
tactics

Figure 3. Livestock protection measures are ranked by the willingness to implement. Respondents were
asked to rank the surveys from 1 (most willing to implement) to 4 (least willing to implement). A Friedman
test demonstrated significant differences among the median ranks (x?(3)=118.6, p<0.0001). Post-hoc testing
clarified differences among the four tools, as indicated by different letters (like letters indicate no significant
difference). Guarding dogs' method (letter A) was ranked significantly better than other tools.

Guarding dogs were reportedly the most feasible and significantly preferred compared to the other
livestock protection measures. It had the largest percentage of respondents who have already
implemented it on their land. Only 28.6% of respondents who fully understood the implementation
of guarding dogs' approach claimed that they could use it in the lowland grasslands, but in the
highland grasslands, they preferred to employ this method. 92.2% of respondents stated that they
had already implemented this method, and 6.5% expressed they would be very likely to use it in
the highland grasslands. All respondents were very or extremely familiar with guarding dogs before
completing this survey. A chi-square test determined there was not a significant association
between familiarity with guarding dogs and perceived feasibility (x%(1) = 2.7, P = 0.15). This shows
that familiarity with this method did not increase the likelihood of implementing it.

The use of alarm tactics to scare wolves away from livestock is reportedly was the second most
feasible livestock protection measure. About 92% of the respondents were familiar with this
method and implemented it in the region. About 74% and 26% of the herdsmen believed that this
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method could be implemented in the highland and lowland grasslands, respectively. The perceived
feasibility of implementation in the highland and lowland grasslands tended to increase with
increasing familiarity, though there was not a significant association (x? (1) = 2.37, P = 0.41).

As 58.8% of respondents already implement alarm tactics on their highland grasslands and an
additional 35.1% of respondents reported that they are very likely to implement alarm tactics, this
is atool that merits considerable attention. Conservation groups interested in promoting coexistence
should look at successful programs for best practices in implementing wide-scale alarm tactic's
programs.

The attractant removal to minimize livestock to wolf depredation was reported as the third most
feasible tool, with 74% and 26% of respondents reporting that it would be possible to implement
this type of livestock management strategy on their highland and lowland grasslands, respectively.
Respondents were generally familiar with the method before completing this survey, and a chi-
square test determined a non-significant association between familiarity with the attractant removal
and perceived feasibility (x?(1) = 4.5, P = 0.3). About 40.0% of survey respondents reported current
use of attractant removal, while another 26.0% reported that they are very likely to implement the
strategy on their highland grasslands. This high willingness to implement this method is similar to
that of guarding dogs, and alarm tactics provide a good opportunity to consider this method in
future plans for managing the wolf's incompatibility with the livestock in the Kharvana region.

Conclusion

The practice of moving livestock from area to area to avoid zones of wolf activity is reported as the
least feasible method. Familiarity with the tool varied greatly among survey respondents. The
perceived feasibility of moving livestock is not significantly associated with familiarity of the tactic
(x%(1) = 7.13, p = 0.45). About 13% of herdsmen reported current use of moving livestock, but
50% of herdsmen had a high inclination to use this method to manage their livestock in dealing
with wolf attacks. The high tendency to use this method and the lack of practical use of it indicate
several limitations and obstacles to its implementation (for example, translocation costs, less
availability of suitable useable pastures). It should be noted that the necessity of considering and
studying these constraints is essential in future studies to find out whether or not it is practical or
not in the livestock management programs in the Kharvana region.

Management implications

Our study provided evidence that less positive attitude and lower support for wolf conservation in
our study region likely due to the direct driver of attitudes on wolf (there was a high rate of self-
reported wolf depredation on livestock) sheds light on the importance of curbing wolf-livestock
conflict for example through mixed measures (dogs, alarm tactics, and attractant removal) to
increase local acceptance of the wolves.
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