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Abstract

Gardens in the city are an important and strategic use, so that they can be
considered one of the indicators of the city's development. One of the most
important traditional gardens in the country is the Qazvin City Garden, which
is approximately a thousand years old and was registered in the list of national
monuments of Iran in 2014 and is considered a spiritual and intangible
heritage. One of the new challenges for gardeners in recent years, which has
increased their desire to change the use of gardens, is the presence of the non-
native species of the Persian squirrel (Sciurus anomalus) in this area. The aim
of this research is to identify the values and beliefs of gardeners in the Qazvin
Garden in order to better manage conflicts and provide necessary strategies
to control the problems facing gardeners and also to preserve the biodiversity
of the Persian squirrel species. The research method is descriptive-analytical,
and according to the number of gardeners, information was collected and
analyzed from 120 people using a random sampling method according to the
Cochran formula. The findings show that the most cultivated crops in the
studied orchards are pistachio and almond trees, which account for 89.3 and
86 percent, respectively, and according to the results obtained, squirrels cause
the most damage to these two crops. 96.7 percent of the orchardists stated
that squirrels destroy unripe pistachios and almonds before the crop is fully
ripe. Due to the considerable damage (220 million Tomans per year on
average for each orchard) that squirrels cause to traditional orchards in
Qazvin, physical removal is generally done through guard dogs or direct
hunting. According to the research findings, it is necessary to seriously
prevent the species from entering new habitats by raising awareness among
the public and gardeners, and to prevent the change in use of gardens in
Qazvin city through solutions such as taking advantage of crop insurance
benefits to compensate for damage, as well as practical training for gardeners
to learn peaceful methods of dealing with the non-native species of the
Iranian squirrel.
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1. Introduction

Gardens in the city are an important and strategic use and their importance is such that it can be considered
one of the indicators of development and basic economy of the city (Golchoubi et al, 2017). The ecosystem
services of gardens play a vital role in sustainable urban management. Among urban gardens, traditional
gardens with a long history are one of the most important urban gardens that are of great historical and
heritage importance. Traditional gardens are gardens that are mostly located outside the city walls. Among
the characteristics of traditional gardens are mixed planting, customs and traditions related to the division
of gardens, water distribution and ownership. Traditional gardens have been formed with several goals: the
first purpose of establishing these gardens was undoubtedly the direct and economic use of these gardens.
The second reason for establishing these gardens was to create a living and green environment around the
cities. This green environment mainly surrounded the cities like a jewel and caused the cities to be
considered as islands of pleasant climate even in arid and semi-arid regions (such as Isfahan, Shiraz and
Qazvin). The third reason for the construction of these gardens was to control upstream floods and prevent
flood damage to downstream farms and villages (Gamarakchi et al, 2019). Despite such valuable ecosystem
services, gardens have faced the problem of land use change, especially in recent decades. On the one hand,
cities are expanding due to population pressure and the construction of residential and commercial buildings
has a great financial appeal, and unfortunately, there is no significant deterrent to prevent these unprincipled
land use changes. On the other hand, the gardens themselves also face various challenges and their
maintenance is fraught with problems. One of these challenges is the conflict between wildlife and
gardeners.

2. Research Methodology

The present study is an applied and descriptive-analytical research in terms of its nature and objectives. The
data and information necessary for this study were collected through a questionnaire. The Qazvin orchard
has more than 10,000 plots, each of which is separated from each other by a land border and has a
registration plate in shapes and areas varying from 250 to 5,000 square meters and is privately owned.
Therefore, considering the number of gardeners, the statistical population of this study was determined as
120 gardeners using a random sampling method according to the Cochran formula. In order to verify the
validity of the questionnaire and the accuracy of its items, the opinions suggested by seven university
faculty members were used. After their suggested amendments, it was ensured that the items and questions
raised had the ability to measure the content and characteristics intended in the present study. Also, to
confirm the reliability of the designed questionnaire, before entering the large-scale data collection stage, a
pilot study was used, during which 30 questionnaires were completed by gardeners in Alborz province. The
collected data were entered into SPSSv26 software and the reliability of the instrument was calculated using
Cronbach's alpha coefficient. The Cronbach's alpha results obtained for the questionnaire components in
the gardeners' perspective measurement section were .75, which indicates that the questionnaire is valid for
conducting the research. After this stage, the questionnaires were completed and analyzed by the gardeners
of the traditional garden area of Qazvin.

3. Research Findings

The findings from descriptive statistics on the educational level of the studied gardeners showed that 12
people were illiterate (9.9%), 59 people had a sub-diploma level (48.8%), 35 people (28.9%) had a diploma,
and 15 people (12.4%) had a university education (Table 1).
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Table 1: Education level of the studied gardeners

Percentage Abundance Education level
9/9 12 Iliterate

48/8 59 Undergraduate
28/9 35 Diploma

12/4 15 Academic

The area of the studied orchards was at least 0.05 hectares and at most five hectares, with an average of 1.1
hectares. This indicates that the orchards are small-scale. The list of different crops in the studied orchards
is given in (Table 2), with the highest cultivated area being pistachios and almonds and the lowest cultivated

area being hazelnuts and apricots.
Table 2: Types of crops in the studied gardens

Number of | Product type

Percentage | gardens

89/3 108 Pistachio

86 104 Almond
47/1 57 Grape

5719 70 Walnut

17/4 21 Hazelnut
3417 42 Apricot

As can be seen in (Table 3), the most damage caused by squirrels was to pistachio, almond, and walnut
crops, and the least damage was to hazelnut and grape crops.

Table 3. Damage amount by product

Damage amount | Product type
(points)

487 Pistachio damage
437 Almond damage
233 Walnut damage
108 Apricot damage
89 Hazelnut damage
11 Grape damage

In most orchards, squirrels also damage the bark of seedlings and trees as soon as pistachio buds and almond
buds appear in 96.7% of the orchards studied (117 orchards). 73.6% of orchardists reported that squirrels
damage newly sprouted branches in the orchard.

In addition, squirrels also damage irrigation systems (hose) and electrical wires in orchards. About 40.5%
of orchards experienced this type of damage. Another type of damage was the transfer of diseases and pests
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from one tree to another, which was reported in 22.3% of orchards. Also, about 7.4% of orchardists reported
that their livestock and poultry were sickened and damaged by the urine and feces of possibly sick squirrels.
The lowest reported damage was 100 million Tomans and the highest damage was 400 million Tomans,
with the average damage caused by squirrels among the studied orchards being 220 million Tomans per
year, equivalent to $4,400 per orchard. As can be seen in (Figure 1), the highest damage caused by squirrels
to the studied orchards occurs in the summer, followed by the spring. The damage caused by squirrels is
less in the fall.

B Spring M Summer M Autumn Winter

Figure 1: Amount of damage caused by squirrels to the studied gardens by season

During the day, as soon as the weather gets light, squirrels cause the most damage, and the least damaging activity
has been reported during the night (Figure 2).
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Figure 2: Amount of damage caused by squirrels to the studied gardens by time of day
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From the perspective of 90.9% of gardeners in the study area, the squirrel population has increased in the
past 5 years. The reason for this increase has been acknowledged to be both their breeding and the rate of
squirrel release in the area.

Gardeners have various coping methods to manage squirrel conflict, often using a combination of these
solutions. Most of them combat squirrel destruction through guard dogs and direct hunting (Figure 3).
Methods such as using cage traps (live capture) and disturbing nests in winter that do not kill squirrels are
used less frequently.

71.4% of gardeners who capture squirrels live kill them using an air gun. The remaining gardeners in most
cases (92.9%) release the captured squirrels elsewhere. There has only been one reported case of a live
squirrel being sold.

Destroying the nest in winter

315
Using a cage trap (live) . cum
Using a spring trap (kill) 217
Direct hunting B e
Biological control R —
Hunting by guard dog B
0 10 20 30 40 50 60 70 80

Figure 3: Methods used by gardeners to deal with squirrels

In addition to these coping methods, management strategies such as insuring garden crops can also be a
compensatory solution. In this case, only 13.4 percent of gardeners surveyed insured their crops, and 86.6
percent of them were not insured. Those who insured their crops admitted that their insurer did not pay any
premium for damage caused by squirrels.

The research findings show that gardeners consider the following three main factors as barriers to the use
of non-lethal methods:

* Lack of facilities

* Lack of sufficient information and awareness of effective non-lethal methods

» Expensive and ineffective live traps
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Figure 4: Barriers to using non-lethal methods

As can be seen in (Figure 4), lack of sufficient information and awareness of effective non-lethal methods
was the most important barrier to using non-lethal methods.

Squirrel control is costly for most gardeners, however, 22.5% of gardeners admitted that it is not costly for
them.

H 1st Very expensive B Somewhat expensive M Low cost

Figure 5: Cost of squirrel control in the studied orchards
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To investigate whether squirrels, in addition to the damage they cause to the garden, also have benefits,
gardeners were asked a question. In response, 96.7% of gardeners did not consider squirrels to be useful
for their garden, and only 3.3% of them stated that squirrels have positive aspects for their garden despite
the damage they cause, such as producing animal manure. On the other hand, one of the possible benefits
of the presence of squirrels in gardens could be generating income through agricultural tourism. In this
regard, 99.2% of gardeners considered this possibility to be very low and low, and only 0.8% considered
such a possibility to be somewhat significant. And no one considered it to be a high possibility of earning
income from the presence of squirrels in the form of agricultural tourism. Gardeners' views on the conflict
with squirrels and how to manage them were measured with 7 items, which are specified in (Table 6). The
item "Despite my inner desire, the only way to prevent squirrel damage is to kill them in various ways"
received a higher average and ranked first, indicating that gardeners inevitably consider Killing squirrels to
be the only solution. With a low average for the item "The presence of squirrels has decreased compared to
previous years and | think their population will decrease on its own in the coming years," it is concluded
that gardeners believe that the presence of squirrels is increasing and have no hope for their spontaneous
decrease.

Table 6: Gardeners' views on squirrel conflict and how to manage it

Standard Average | Saying Variable
deviation
1/281 2/01 I agree with preventing squirrel damage through non-lethal

methods (such as returning to original habitat or
contraception).

1/129 4/40 Despite the inner desire, the only way to prevent squirrel
damage is to kill them in various ways.

0/940 1/17 The presence of squirrels has decreased compared to previous
years, and | think their population will decrease on its own in
the coming years.

1/079 1/79 If 1 don't get rid of the squirrels in my garden, the neighbors
will complain.
1/313 2/01 The General Directorate of Environment will prosecute us if

we are found to be killing squirrels.

1/179 2/13 Squirrels are God's creatures and part of the garden's produce
is their sustenance.

1/507 2/12 The main reason for the presence of squirrels in the region is
because people are receptive to keeping squirrels at home and
then releasing them.

Gardeners' perspectives on squirrel conflict and how to manage it

Generally, other items had relatively low averages, indicating that they considered the remaining items to
be very low, low, and finally moderate.
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4. Conclusion

The research findings suggest that the primary cause of conflict between gardeners and squirrels is primarily
financial losses and damage to trees by squirrels. Controlling squirrels is costly for most gardeners, and
low-interest credit and loans are needed to support gardeners financially. In other words, gardeners alone
will not be able to manage this conflict in a peaceful, non-lethal manner.

The tension between gardeners/farmers and squirrels highlights the complexities of wildlife management
in urban and rural settings. Effective strategies require an understanding of the ecological role of squirrels
as well as their economic impacts on agricultural practices. Balancing the interests of wildlife conservation
and gardener productivity will be essential to address this ongoing tension. Future research should focus on
developing integrated management approaches that take into account ecological dynamics and public
attitudes towards squirrels.

Non-native species have negative ecological, economic and social impacts and disrupt ecosystem services.
Human-wildlife conflict is a phenomenon experienced in different parts of the world in which wildlife and
humans compete for limited resources, and the unequal distribution of scarce resources in a society
increases the chances of conflict. Failure to control conflicts is a crisis for both parties. Given that the
Iranian squirrel (Sciurus anomalus) is a keystone species in the forests of the Middle East and the oak
forests of the Zagros Mountains and is classified as least concern in the International Union for
Conservation of Nature (IUCN) database, studies show that with the increasing trend of destruction of the
Zagros forests and climate change, this species has been and will be moved to other habitats, which will be
threatened in the not too distant future if potential conflicts in new habitats are not managed.

Ultimately, the conflict between Qazvin gardeners and the Iranian squirrel is due to competition for
resources and environmental changes. To resolve these conflicts, there is a need for sustainable
management of natural resources and cooperation between gardeners and environmental organizations to
both protect native species and maintain the economic interests of gardeners. According to the research
findings, the following suggestions are made to manage this conflict:

* Legislation, education (both public and authorities), habitat management, population management and
long-term monitoring

» Sterilization of squirrels

» Taking advantage of crop insurance benefits to compensate gardeners

* Practical training of gardeners on non-lethal methods

» Increasing public knowledge and awareness about the effects of the presence of non-native species
* Prohibition of buying and selling all squirrel species in the pet market

» Landscape management of areas in the predicted invasion area
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