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ABSTRACT

Human-Wildlife Conflict (HWC) is one of the most unavoidable challenges to be faced in the era of rapid
development. The reason for the human and wildlife interaction is mainly the sharing of resources and the
intervention of humans in the wildlife habitats which has resulted in habitat degradation. The present study was
carried out in the arid landscape of Gujarat in order to understand the impact of crop damage by wildlife and to
know the perception of locals towards the wildlife. One hundred and fifty (150) successful interviews were
conducted from ten villages located on the fringe of the Greater Rann of Kachchh, in Banaskatha district using a
structured questionnaire. The results shows that the mean area of land available per household is 10.5 + 7.8 acre
with the mean annual income of $ 460 + 197. It was calculated that the respondents were at loss of $ 318.5, due
to crop damage annually. Besides wildlife, water scarcity and natural calamities are other major constraints to
the farmers of this area. Wild boar (Sus scrofa) is reported as the major wild animal responsible for crop
damage, followed by blue bull (Boselaphus tragocamelus) and wildass (Equus hemionus khur). As a result, 70%
of the respondents reported unwillingness towards coexistence. Farmers here are implementing both traditional
and modern preventive measures to control the crop damage. The study revealed that those who have more land
are more likely to lean towards modern preventive techniques which have no significant influence by the
income of the farmers. The study suggests that fencing of farm and removal of pest species may be act as
important measures to mitigate the conflicts in this region. However, provision of adequate and timely
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compensation by the authorities to the farmers for crop damage may help to generate the benevolence among the

locals.

Keywords: Crop depredation; wildass; desert of kachchh; human-wildlife conflicts; community perception;

Chinkara.
1. INTRODUCTION

Human-Wildlife Conflict (HWC) is a major issue to
tackle which undermines the basic idea of
conservation [1,2]. Hence, it has caught the attention
of many ecologists, conservationists and policy
makers [3,2]. Anyway, the presence of wildlife is
always a threat to the lives of mankind especially in
areas where the niche of both human and wildlife
overlaps [4]. This leads to continuous conflicts
between man and wildlife [5,6]. Destruction and
conversion of forests to agricultural and pastoral
grounds is one of the reasons for infiltration of
wildlife into human inhabitations for food, water and
shelter [4]. HWC is always a headline issue but never
new to conservational studies. A study around Nile
delta reveals that animals like hippopotamus
(Hippopotamus amphibius), crocodiles (Crocodylus
niloticus), and elephants (Loxodonta africana) were
also a part of Human-wildlife conflicts [7]. Apart
from the fundamental factors such as food, water and
space; there are some other factors such as change in
LULC (Land Use Land Change), deforestation,
climate change, zoonotic diseases and over population
[8,9,10], ignorance about wildlife [11], insufficient
compensation [12,13], non-participation of
communities in conservational efforts [14], decrease
in availability of food for wildlife and increase in
number of ungulates [15,8,16,17] are important to
study and address. The consequences of HWC are
broadly classified into direct (injuries or loss of life of
both human and wildlife, livestock depredation), and
indirect (household damage and crop depredation)
conflicts; loss due to indirect conflicts are often
difficult to assess than the direct losses [18,2]. Crop
damage is the major cause of such indirect conflict in
most of the cases reported from different parts of the
world [19,20,21,22,23,13]. Crops are rich in
nutritional value and easily available and hence are
highly vulnerable to be depredated by wildlife
[24,25,26]. The resulting consequences leave a
negative perception towards wildlife among the local
communities and form a base for retaliatory killings
of wild animals posing threat to conservation
[27,28,29]. Retaliatory Kkillings are common in
developing countries than the developed ones because
of the socio-economic differences of the local people
[30,31,32]. Lack of apt information regarding
conflicts influence us towards relying on wrong
decisions and ultimately result in unpredicted
outcomes [33]. Cultural, social, economic, and
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demographic status of the people play a very
important role in framing the perception and attitude
towards wildlife [34]. Even, the extent of the damage
varies according to the species, area, behavior, season,
and time of the conflict involved [1]. Protected areas
are the most studied zones of conflict with wild
animals often encountering human inhabitations in
search of basic needs [9,2,4,6]. However, there is a
dearth of scientific data and information from the non-
protected, non-forest and the urban areas.

In the present study, different species of wild animals
involved in crop damage, local people’ perception
towards them and the crop protection techniques
being adopted by farmers are studied exclusively. The
results of the study help in framing mitigation
measures at the policy level. The study area chosen
for the study is not much explored from HWC point
of view and would address the conservation goals for
the future. People here are mostly farmers and
pastoralists who often encounter wildlife. The study
of their perception will help in developing a rational
design for effective mitigation strategies [35]. From
the literature review and pilot study, it was noted that
the study area is diverse with wildboar (Sus Scrofa),
blue bull (Boselaphus tragocamelus), Wildass (Equus
hemionus khur), and Chinkara (Gazalla bennittii)
which are responsible for crop damage there
[4,15,36]. The study is designed to assess the socio-
economic condition of the people, crop damage
incurred, their perception towards wildlife, and
preventive measures for minimizing crop depredation.
We have also assessed the economic losses due to
crop depredation that may help in figuring out the
potential solutions for encouraging human and
wildlife co-existence.

2. METHODOLOGY

The study was conducted in the villages located on
the fringe of the desert of Kachchh in Banaskantha
district of Gujarat. Ten such villages were selected
after a pilot survey (Table 1). The Banaskatha district
is located in the northern part of Gujarat state and
encompasses an area of 12703 km* Banaskantha (Fig.
1), named after the river Banas which runs through
the wvalley between Mount Abuandthe western
Aravallis. 1t flows through the plains of Banaskantha
region and towards the Rann of Kachchh in its course.
The Rann (Saline and sandy desert) in the west forms
a different landscape in which a few isolated uplands



(bets) are inhabited. It has a brackish environment that
harbours variety of fauna and flora. The district shares
state borders with Rajasthan of India in the north and
international border with Pakistan in the west. The
land of Banaskantha is mostly semi-arid type and the
elevation of district ranges from less than 10m in the
western part to 800m in the north-eastern part. The
climatic pattern is diverse with extreme temperature,
erratic rainfall, and high evaporation (Gupta, 2011).
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The livelihood of most of the people here is
agropastoralism, whereas, some people migrated to
the other parts of the state for private jobs. Due to
water scarcity, farmers have only two farming
seasons: pre-monsoon and post-monsoon. With fewer
rainy days, the annual mean rainfall is around 160 to
200mm. Temperature may rise up to 45°C in
peak summers and also may drop down to 4°C in
winters.

Table 1. Name of selected villages with their location

Sr. No Name of Sub-district Name of villages Location

1 Suigam Bhardava 24°13'41" N, 71°21'15" E
2 Suigam Radosan 24°15'14" N, 71°19'17" E
3 Suigam Pardon 24°17'35" N, 71°19'06" E
4 Vav Asara 24°20'07" N, 71°23'25" E
5 Vav Lodrani 24°25'43" N, 71°23'02" E
6 Vav Rachhena 24°27'04" N, 71°22'49" E
7 Vav Chothanesda 24°29'43" N, 71°23'28" E
8 Vav Chandangadh 24°30'46" N, 71°23'06" E
9 Vav Radhanesda 24°33'03" N, 71°18'19" E
10 Vav Mavsari 24°36'62" N, 71°22'07" E
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Fig. 1. Map showing the study area within the district of Banaskatha
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2.1 Data Collection and Analyses

A structured questionnaire was prepared as per the
objectives of the study. The data was collected
through interaction with the respondents in their local
language (Gujarati). In case, the respondents didn’t
understand the question properly, it was explained in
full detail by the interviewer to get a more precise
answer. Before taking the survey, the respondents
were made sure about the study and their consent was
taken in the form of verbal approval. They were
informed that the information obtained through the
study would be used for research and educational
purposes and they were assured that their name and
personal details will not be disclosed at any time.
Randomly fifteen farmers were selected from each
village, and a total of 150 individuals were
interviewed from ten villages. The survey was started
and completed between the months of November and
January 2019-20.

The questionnaire contains the questions, mainly
about the farm area, farming practice, crop, cropping
pattern and the details of wild animals that visit and
raid their farm. Questions about different wild animals
seen in that area, intensity of crop raids and crop
damage by different species, their perception towards
co-existence with wildlife and suggestions for
conservation and sustainable use of resources were
asked and answers were noted in details. The crop
protection techniques implemented by the local
farmers for different species of wild animals were also
studied and observed during the farm visit. The
questionnaire was prepared with specific questions
like which method is implemented, how it works, cost
involved, and species-specific methods. The role of
government in crop protection, timely compensation,
constraints for implementing various protection
methods and the extent of loss incurred were also
studied. To avoid the chance of over-reporting and
exaggeration by the respondents, only individual
responses were collected avoiding the group
interviews. It was made clear to the respondents that
this is just a part of the study and not a survey to
provide any compensation. For further analysis, all
the data collected were entered in a preformatted MS
Excel® datasheet (MS Office, 2016). Most of the
analysis was done by MS Excel and Statistical
Package for Social Science (SPSS V25, 2017) with a
95% significant value.

3. RESULTS

3.1 Socio-economic Characteristic of the

Respondents in the Study Areas

Perception of a community towards wildlife is often
affected by their socio-economic conditions. All the
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respondents are involved in the agropastoralism, of
which 95% were male. Most of them were between
the ages of 18 to 80 years with the mean age of 48.6 +
12.4and mean of family size as 5.9 + 2.6 (n=150). The
mean area of land available per household is 10.5 +
7.8 acres (n=146), and the mean annual income is $
460 * 197. Apparently, only about 63.3% of
respondents were farming in both seasons (pre-
monsoon and post-monsoon).

3.2 Perception towards Animals

Studying the perception of the local community plays
a vital role in conservation. Among all the
respondents only 18% and 6.6% of the respondents
like Wildass (Equus hemionus khur) and Chinkara
(Gazalla bennittii) respectively, whereas 58.6% do
not appreciate the presence of any wildlife in their
surroundings whereas 16.6% of respondents refused
to answer this question. When asked specifically
about the most disliked species, 68% were voted for
wild boar (Sus scrofa), 1.33% for blue bull
(Boselaphus tragocamelus), 22% were equally voted
their dislike for both wildboar and bluebull and 8% of
them said that they do not like the presence of
wildass. Overall, the results depict the hostility of the
local community towards the wildlife in general, and
wildboar (S. Scrofa) and bluebull (B. tragocamelus) in
specific. According to the ranking given by the
respondents to the most notorious species, the
wildboar (S. scrofa), bluebull (B. tragocamelus) and
the wildass (E. hemionus khur) are among the top
ranked species followed by the chinkara (G. bennittii)
(Table 1). Besides, respondents claimed that they lost
an average of $ 318.5 per annum per respondent just
due to crop damage by wildlife. However, there is no
any significant difference between the two groups
(df=148, p= 0.181>0.005), who ranked wild boar (S.
scrofa) or blue bull (B. tragocamelus) as a top vermin
species in their surroundings.

The results show that almost half of the respondents
wished wild boar is excluded from the area, 7.3% do
not agree with the presence of blue bull, and 40% of
the respondents insisted to remove both wild boar and
blue bull. Among the respondents,63.3% were doing
farming in both seasons. 89.2% of respondents
believe that more damage occurs in post-monsoon
season than pre-monsoon. While asking for
coexistence, only 25% of respondents showed
willingness for co-existence with some conditions.
Wildlife in this area is considered as a major
constraint for better crop vyield as 44.7% of
respondents agree with this statement; whereas 36.7%
and 18.7% of respondents believed water scarcity and
natural calamity respectively were the major
constraints for crop yield. The stage of the crop which
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Table 2. Wild animals involved in crop damage in the study area ranked by the respondents (n=150)

Species # Respondents #Respondents # Respondents # Respondents
Ranked 1 Ranked 2 Ranked 3 Ranked 4

Wild boar 128 22 0 0

Blue bull 21 127 2 0

Wildass 1 1 45 0

Chinkara 0 0 0 7

is more vulnerable for depredation is also investigated
through this study. The respondents said that, wild
boar (n=147) and blue bull (n=13) damage the crops
at all the stages (sowing, premature and mature,
harvesting), while wildass and chinkara were reported
to feed on the premature and mature crop.

3.3 Prevention Methods

Farmers of this area are using various methods to
prevent crop damage and to keep wildlife away from
their farms. For the convenience of study, these
methods are divided into traditional and modern
methods. Among traditional methods; group guarding,
guarding with a dog or without a dog, scarecrows,
“machans”, “Gophan”, and biological fences were
more commonly observed; while among the modern
methods, electric fencing and barbed wires were used.
The preventive methods used by the farmers are
influenced by the total land area; significantly at 99%
(df= 144, p= 0.0003) but it does not influence the
income of respondents (df= 144, p=0.53).

Table 3. Types of crop damage prevention methods
adopted by the respondents in the study area

Prevention method #Respondents (n=150)

Traditional methods

i) Guarding with dog 97
i) Guarding without dog 53
iii) Scarecrows 140
iv) Gophan 77
Advance methods

. Electric fencing 36
Il.  Barbed wire 9

4. DISCUSSION

Agropastoralism is a main source of livelihood of
most of the respondents. In the survey, 95% of
respondents were males who were more involved in
the farming activities; However, females are not
allowed to speak with a stranger in the presence of
head of the house. More than a half of the respondents
are owning the land of less than 10 acres with the
annual income of around 468 $. The annual income of
the farmers in the study area is less than 70%
compared to the per capita income of the country
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which is 2006 $ (World Bank, 2018). Compared to
the mean land size, the income is very low, indicating
some constraints to the crop yield, among which crop
depredation by wildlife, water scarcity and natural
calamities can be few of them. According to many
respondents, crop damage by wildlife can be
minimized with effective measures unlike poor yield
by water scarcity and natural calamities which cannot
be manually controlled. Poor vyield due to water
scarcity is the major obstacle for sustainable
livelihood in the entire region. Besides water scarcity,
this region is located at a lower sea level (around 20
to 30m) thus creating a huge difference in the inflow
of water and resulting infrequent floods. In the years
2015 and 2017, floods caused huge damage to human
life and property. Further, in 2019, Desert locust
(Schistocera gregaria) attack in a group of millions
and millions resulted in huge crop loss to the farmers
[37]. Besides, respondents claimed that they bear
losses up to an average of 318$ per person due to crop
damage by wildlife. It is almost more than 60% of
their annual income and emerged as the main reason
for their negative attitude towards wildlife, hence only
a few people found positive and agree to develop a
coexistence with wild animal like wild ass and
chinkara, because of their endemism to that area.
They are emotionally attached to wildass and
chinkara. Although, chinkara generally do not prefer
living in the vicinity of agricultural areas [38]. Half
(50%) of the respondents wanted wild boar (S. scrofa)
and blue bull (B. tragocamelus) to be removed from
their area, because wild boar (S. scrofa) was said to
cause damage to all the phonologies of crop from
sowing to harvesting stages, whereas, blue bull (B.
tragocamelus), wild ass (Equus hemionus khur),
chinkara (G. bennittii), caused damage at the
premature stage of the crop. It is important to study
the stages of crop damage to assess the loss because
an early-stage crop damage can be recouped as the
plant has the ability to regrow which may not be the
case of late-stage crop damage [39].

Group discussion with the local community revealed
that blue bull (B. tragocamelus) cause damage to the
field even when they trespass, as they mostly move in
a group. Wild boar (S. scrofa), apart from damaging
the crop by eating, also increase the extent by
wallowing, moving, and trampling the fields [40].



Wild boar (S. scrofa) nests were also seen in the
fields. They prefer grain or seed thus causing
substantial damage during sowing and harvesting
stages. Wildlife mostly raids the crop during nights to
avoid human confrontation. Due to successful
conservation efforts of wildass, their population has
increased, thus increasing the crop raiding losses too
[15,36]. Owing to that few respondents has perceived
wildass as notorious species. Crop damage by wildlife
threaten the food and livelihood security of these local
people thus becoming a hindrance to their nutritional
supplementation and a reason to their negative
perception and hostility towards wildlife [2,41]. Loss
due to wildlife is insignificant at the national level but
it is a burden to the families being affected [42].
Besides crop loss, injuries due to wild boar [43],
economic loss, and opportunity loss shape their
perception negatively. Only 25% of respondents
showed their willingness to co-exist with due
demands and recommendations for full-fledged
cooperation and compensation from the government.
Some of them requested for help in preventing
wildlife damage through barbed fencing and other
mechanisms. Some demand compensation for their
loss, whereas few others demand for licensed arms to
shoot wild boar (S. scrofa) and blue bull (B.
tragocamelus). Some respondents suggested for
translocation of wildass (Equus hemionus khur), and
denying to co-exist. Like our case, farmers in some
countries like Kenya and Nepal started leaving their
cultivable lands which were vulnerable to crop raids
by wildlife [39,44]. It depicts that, there is an urgent
need to develop efficient mitigation measures to build
positive attitude among such farmer communities
towards the wildlife. The perception of people here is
not influenced by the land size and income unlike in
developed countries. Tanner and Dimmick, [45],
studied that high-income people tend to less tolerate
wildlife damage. Crop damage in this area is equal
among all classes of people. The higher crop damage
activities by wildlife in post monsoon season due to
the decline in natural sources of food and water
forcing the animals for crop raiding in groups [16].
Respondents who perceived that pre-monsoon
damage is high stated waterlogging in the desert as a
reason [15].

We found that farmers were using multiple methods,
to prevent crop damage [31,4]. Cost-effective
traditional methods like guarding with the help a dog
or without dog, using scarecrow, and group guarding
was common. Some farmers were using audio or
video tapes as a reflector to keep the wildlife away
[9]. Farmers even use their old clothes to make
statutes or scarecrows, to create an artefact of a man
present on farm. With time, this method seemed less
effective as the wild animals got habituated and
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continued raiding indiscriminately. Besides all these
methods, some farmers use stones and utensils to
produce noise that instigate fear among animals. They
use “Gophan” specially designed to shoo away birds.
Most farmers sleep on the raised platforms called
“Machans” which aids in observing the entire field
and also in protecting themselves from wildlife
attacks [32]. Farmers also use biological fencing of
Euphorbia neriifolia (Thor) and branches of Prosopis
julifera [46] to fence their fields. Fences of wooden
poles and thorny branches which are looped around
the field are or cut from the nearby forest can cause
irreversible damage to local plants and trees [47].
Only 45 of the total respondents were using modern
methods which was largely influenced by the land
size (significant at 99%, df= 144, p=.0003), but not by
the income of respondents (df= 144, p= 0.53). This
indicates that the modern methods are highly
preferred when the area of land is more. We found
that those who have a minimum 12-acre land size are
likely to use adopted methods. As in other studies too,
if the land size and income are high, people tend to
use modern methods which are expensive and likely
to tolerate damage [45,48]. Income of a house always
shape the future of the household. Loss of income
affects their children’s education, health, food, and
future needs. Hence to increase the tolerance level of
people, compensation and insurance schemes should
be implemented and the same should be updated from
time to time. Local community should be involved in
conserving the remaining population of wolf [49],
which in turn control the number of ungulates and
thus help in reducing the damage. However, there is a
need to amend the law and frame species-specific
guidelines for measuring and mitigating conflicts and
thereby aid in crop protection. Implementing
awareness and education programs among the locals
could play a key role in mitigating the conflict and
helping in conservation efforts. Developing a
Corporate-Government Model with the help of local
NGOs, Institutions and companies CSR would
generate a greater positivity among the local people.
This model may include, crop protection techniques,
awareness programs, change in cropping systems, use
of the modern farming practices, insurance etc, this
will help to raise the income and compensate the
economic loss to an extent.

5. CONCLUSION

Crop damage by wildlife is a serious concern of the
local community here, water scarcity and natural
calamities are other added load to the farmers of this
region. Wild boar (S. scrofa) and Blue Bull (B.
tragocamelus) are perceived to be the species
responsible for crop damage and also causing injuries
to people and damaging the infrastructure to a greater



extent. The recent increase in the Wildass (Equus
hemionus khur) population may emerge as another
problematic species and can hamper the conservation
of this endemic species of Gujarat. Most of the people
here are reluctant to co-exist with the wildlife. Local
community also need to conserve the leftover
population of wolf which regulates the population of
Blue Bull and wildboar. People here are in great need
of government support for compensating their losses
and in implementing effective prevention measures to
mitigate conflict and increase their tolerance level.
This study can be used as a base for long-term
research on similar aspects and seasonal field survey
to quantify crop damage through crop depredation,
which can help the policy makers. This study also
reveals the perception of locals toward wildlife and
the cost they pay to live with them.
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