
SUMMARY

Assessment of bird diversity has been conducted in different forest types (conifer, oak, mixed) and human settlement and area around 
Joshimath, the buffer zone of Nanda Devi Biosphere Reserve. Point count transect and line transect method were applied for bird survey. 
Dominance was found to be higher in conifer patch. Species evenness was found in human habitation which is in accordance with mid-
disturbance hypothesis. Kail (Pinus wallichiana) was dominant tree-species in all the habitats. The study recorded 95 bird with the one 
vulnerable species Cheer Pheasant (Catreus wallichii). The study recommends for sound conservation management practices in and around the 
buffer area as it was a good repository of bird diversity of the entire biosphere reserve. 
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tks'kheB uanknsoh thoe.My lajf{kr {ks=] mŸkjk[k.M esa i{kh fofo/krk dk vkadyu
jksgh tku] oh-ih- mfu;ky o vfurk pkSgku

Lkkjka'k
tks'kheB ds vklikl clh ekuo cLrh] uUnk nsoh thoe.My lajf{kr {ks= vkSj fofHkUu izdkj ds ou iz:iksa ('kadq/kj] ckat] feJ) esa feyrh i{kh 

fofo/krk dk vkdyu&dk;Z lapkfyr fd;k x;kA LFky x.ku la{ks= vkSj iafDr la{ks= jhfr;ka if{k;ksa dk losZ{k.k djus esa viukbZ xbZA ckgqY; 'kadq/kj ou 
(VqdM+s) esa feykA if{k;ksa dh ,d lekurk ekuo cfLr;ksa esa jgrh feyh tks e/;e fo?u iM+rh izLFkkiuk ds vuqlkj gh gSA lHkh izkœrkoklksa esa dSy (ikbZul 
okfyf'k;kuk) dh cgqyrk feyhA v/;;u esa 95 i{kh tkfr;ka vkysf[kr gqbZ ftuesa ,d ijkts; phj QhtsM (dSVjsMl okfyf'kvkbZ) Hkh gSA ;g v/;;u 
e/;orhZ iM+rs {ks= esa vkSj mlds vklikl vPNh laj{k.k&izcU/ku jhfr;ka viukbZ tkuk vfHkLrkfor djrk gS D;ksafd ;gh lewps tho e.My lajf{kr {ks= esa if{k 
fofo/krk cuk, j[kus dk vPNk vkJ;LFky gSA
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Introduction conservation effort, they will not be willing to collaborate 
(Nyhus et al., 2000). For example, without their Human-wildlife conflict around most of our 
awareness of benefits of the power fence in preventing protected areas (PAs) is emerging as one of the biggest 
crop and livestock depredation rather than perceiving it management problem to be tackled. One of the main 
as a barrier prohibiting their access to the forests, and reasons of such conflict is frequent problem of crop and 
willingness to maintain the fence, installation of a conflict livestock depredation by wild animals (Bauer, 2003; 
mitigation barrier cannot be successful in dealing with Madhusudan, 2003; Sekhar, 1998). Such losses directly 
the problem.  It is therefore important to keep the affect food security of local community through a 
community well informed about the benefits and let reduction in staple food grains (Banskota and Sharma, 
them be a part of such a project. 1995), and indirectly through reduced household 

incomes (Weladji and Tchamba, 2003). Crop-raiding and Despite major studies in filling gaps in knowledge 
loss of livestock can therefore reduce tolerance of local of the extent of the crop and livestock depredation 
people towards wildlife (Hill, 1997; Siex and Struhsaker, problem around PAs (Fungo, 2011; Hill, 1999; Kagoro-
1999) that are already threatened and may also Rugunda, 2004; Madhusudan, 2003; Sitati et al., 2003), 
negatively influence local attitudes towards conservation mitigation strategies used for managing conflict (Nelson 
(Chalise and Johnson, 2001; Hill, 1998; West et al., 2006). et al., 2003; Osborn and Parker, 2002; 2003), community 
Therefore, as a retaliatory response, affected perception and attitude towards the problem (Chalise 
communities often indulge in poisoning and and Johnson, 2001; Hill, 1999), and policy options for 
electrocuting of animals, intentional burning of forests, intervention (Dublin and Hoare, 2004; Kangwana, 1995), 
and damaging wildlife habitats around their settlements there has been very little or no attempt to study as to how 
leading to development of a negative attitude of PA to involve local communities in human–wildlife conflict 
authorities towards the local people. Thus, human- management. The current study therefore aims at:
wildlife conflict can damage the relationship between a) Economic evaluation of the crop loss due to crop 
local communities and PA administration (Kideghsho et raiding animals and the cost of crop protection  
al., 2007; Songorwa, 1999; Weladji and Tchamba, 2003) borne by the community, 
severely undermining biodiversity conservation 

b) Assessing community's willingness to pay the 
objectives with long term support of local communities 

initial cost of power fence and subsequent 
(Terborgh et al., 2002; West et al., 2006). 

maintenance cost,
There is no single management solution that can 

c) Evaluating the community's attitude towards 
successfully deal with the problem of human-wildlife 

reconciling human-wildlife conflict.  
conflict. One way of reconciling this conflict has been 

Through this study, we expect to gain a deeper directly compensating the local communities affected by 
understanding of both the existing limitations of effective crop and livestock depredation (Nyhus et al., 2003; Ogra 
deterrent methods such as power fence used for and Badola, 2008). But such schemes have not always 
mitigating human-wildlife conflict, and the potential been successful because of inadequate compensation 
ways in which community can contribute to positively and problems related to the evaluation of claims of 
shape people's abilities to cope with human-wildlife damage, determination of fair values for losses, timely 
conflict. Ultimately, this study aims to help the PA delivery of payment (Nyhus et al., 2005). Methods such 
management in empowering the local people to better as use of power fence to prevent crop and livestock 
coexist with nearby PAs and support conservation depredation have been implemented in many PAs, but 
efforts.are not always effective (Thouless and Sakwa, 1995). 

Their effectiveness depends on the design, construction Material and Methods
and proper maintenance besides active support of the PA Study area
neighboring community. If the local communities do not 

The study was conducted in Bullawala, an perceive a positive experience of the adjacent 
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agricultural village located at the northern boundary of wild animals from entering their fields, as well as using 
0  0Rajaji National Park (29 52' 41'' to 30 15'56  North scarecrows as a visual deterrent. We observed that all of 

0   0  these techniques were less effective.latitude and 77  57' 7'' to 78 23'3'' East longitudes) in the 
western range of north Indian state of Uttarakhand. The As a part of eco development scheme (Mishra et 
park, along with its adjoining areas, currently protects al., 2009; Panwar, 1992), a 4.0 km long power fence was 
e lephant  (Elephas  maximas )  populat ion of  constructed in Bullawala by Ms. Equinox Security 
approximately 1,000. Other globally endangered (Wildlife Management Systems), a Bangalore based 
resident species of this park include the tiger (Panthera company on behalf of the park management to prevent 
tigris) and leopard (Panthera pardus). Bullawala is a wild animals from entering the village. The fence consists 
typical small fringe village situated over approximately of five strands of galvanized wires, set on metallic poles 
67 ha, and consists mainly of agricultural fields that spaced six meters apart. The height of the poles was 2.4 
border the park on two sides. We collected basic meters and a total number of 670 poles were used. Big 
demographic data for the village which indicated a size poles for extra support were placed at a spacing of 
resident population of approximately 717 people 200 meters and a total of 20 such poles were posted. 
comprising 110 households. Mean family size was 8 When such fences are properly looked after and the 
consisting of 4-5 adults and 3-4 children. Most residents voltage along the fence is maintained, cent per cent 
belonged to Garhwali community (44%) followed by success can be expected. But, digging trenches below the 
Sikhs (20%) and Muslims (13%). In terms of wealth, we fence wire which we noticed in this village for easy access 
found that 93% of households owned at least one cattle. to the park provided passage to wild boar, deer and 
Typical landholdings were small, however—83% monkeys, and rendered the fence ineffective. To be 
possessed less than 1 ha of land. Crops were grown at the effective, the area under the power fence must be kept 
subsistence level for all except a few households and free of grass and weeds. Branches and other vegetation 
major crops included wheat, paddy and sugarcane. In which are near the fence or touching the fence must be 
addition, a few farmers grew maize but in small quantity. removed. If the fence is not kept free of vegetation, 
There are two major cropping seasons; kharif (June - electricity is lost into the ground and the fence becomes 
September) and rabi (October - March). Paddy is the ineffective. We noticed that the Ecodevelopment 
main kharif crop and wheat is the main rabi crop. Committee formed in this Bullawala for implementation 
Sugarcane is the main cash crop grown here. Farming was of ecodevelopment work was no longer functional. There 
the primary occupation for the head of family in 73% of was not much initiatives either from the PA management 
households, but additional economic contributions side to involve local people in fence maintenance!
helped to support the family in almost all (94%) 

Data collection and analysis 
households. Such income was contributed exclusively by 

Interviews were conducted using a set of semi male members; sources include daily wages for manual 
structured open ended questions in all the 110 labor, employment in Government and private jobs, and 
households to gather information on demography and petty business. 
general socio-economic data, cropping pattern, area 

Residents of Bullawala village were vulnerable to cultivated under each crop type and average crop yield, 
human-wildlife conflict owing to its location at the type of crop damage each animal species causes 
border of the park. Elephant (Elephas maximas), Rhesus including time of the year and pattern of crop raiding, 
monkey (Macaca mulatta) and wild boar (Sus scrofa) crop protection measures adopted, and farmer's general 
damaged the crops most. Elephants preferred sugarcane, perception about human-wildlife conflict. Farmers were 
but damaged paddy and wheat crops by trampling rather also asked if they had experienced injuries and deaths to 
than consuming. Monkeys fed on wheat and paddy crops livestock, or other property damage by wild animals and 
at all stages of plant growth. While wild boar in small if they stayed out at night to guard their crops from 
groups of 4-5 destroyed wheat and paddy crops at night, elephants. Matrix ranking of problem animal was done 
spotted deer (Axis axis) occasionally raided these crops at using participatory evaluation methods (Mukherjee, 
day time. The mean herd size of crop raiding elephant in 1995). Farmers were asked to rank problem animals 
the study area was six. Villagers relied on guarding fields, according to a set of criteria such as amount of crop 
making loud noise by shouting, beating empty drums, damage each species causes in a year, average group size, 
using noisy fire-crackers, making fires by fire torches, and threat to human life and property and time span of 
using stone-slings to drive animals away from their crop problem in a cropping year. Likewise, ranking was done 

for the most affected crop. fields. Villagers also construct thorny fences to prevent 

''
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Whenever there was an incidence of crop raiding significant.
in the village, the affected farmers were asked to rank the Farmers representing each of three income class 
extent of crop damage on a 0-5 scale and the expected (annual income up to ` 50000,  50000 to 80000, and 
yield of that crop in the absence of crop depredation more than ̀  80000) were randomly picked up (n=30) and 
event keeping in mind the quality of crop (poor, medium asked how much money they would be willing to pay for 
and good). Following this, actual estimation of the extent the benefits (crop damage reduced by 80%) they would 
of crop damage was done in the affected crop field likely to derive from effective functioning of the power 
following standard methods (Hill, 1997; Hoare, 2001; fence. This information then extrapolated to the relevant 
Naughton-Treves, 1998). By comparing the mean population in order to calculate the total willingness to 
perceived crop losses with that obtained from the field pay by the community for maintenance of the power 
based on actual estimation using a Mann-Whitney test fence. The tolerance of farmers toward crop raiding 
(n=31), there was no significant difference ascertaining animals was investigated by asking what their likely 
reliability on farmer's information. Structured close action would be under one of four scenarios, if problem 
ended questionnaire were therefore administered to 96 animals were seen on their agriculture field, on a 
households with agriculture fields within 500 m. from the neighbor's field, near their village, and if they and/ or 
park boundary (Zone-I is within 250 m. and Zone-II is family members felt threatened by the presence of crop 
between 250 to 500 m.) for crop loss estimation in the raiding animals. Depending on whether or not their likely 
previous farming year. We asked the target farmers their action involved driving away, translocation or killing of 
perceived yield per unit area of farm land (bigha) and the the problem animals, these responses were categorized 
quantity of yield per bigha lost to crop raiding wild as high, medium and low tolerance, respectively.
animals in the previous crop season. Based on those 

Result and Discussions
figures, we estimated the perceived monetary value of 

Crop-raiding by wildlife was reported by 97.3% of crop production and perceived losses per farmer to crop 
the interviewees as the single most important depredation using local market prices of each crop. 
determinant of crop yields. Eleven vertebrates were However, crop loss due to insects, birds, rodents and 
reported by farmers causing damage to crop; most Rhesus monkey was not taken in to account in this study 
important were elephant, wild pig, Rhesus monkey and owing to want of suitable methods of damage 
spotted deer. However, elephants were considered to be estimation. To estimate the cost of crop protection, 
the most destructive crop-raiders in all locations human labour involved in guarding the crop field (age, 
(Table 1). Only a small proportion (13%) of farmers sex and time spent in field every day during a cropping 
complained about the parakeets. Sugarcane was season) and the prevailing wage rate of male, female and 
considered the most affected crop. The interviewees children labour was recorded. Those who spent money 
reported twelve different crop protection techniques. on fire crackers, kerosene oil to lit fire and fencing crop 
Shouting was the most common. fields, were also meticulously recorded. Likewise, annual 

maintenance cost of power fence was calculated based Table 2 depicts the annual crop loss due to 
on information generated through discussions with a depredation by wildlife. We found that farmers having 
group of villagers and arriving at consensus pertaining to crop fields nearer to the forest boundary incurred heavy 
cost of human labour (man days per year x wage) loss and the percentage loss was to the tune of 18.37 %, 
required for regular monitoring of the power fence and 21.22% and 28.36 % respectively for wheat, paddy and 
cleaning grass and weeds below the fence. We used an sugarcane. The two way ANOVA showed that variation in 
ANOVA to evaluate whether the differences of crop terms of crop damage between Zone-I and Zone-II was 
damage between zones and crop types were statistically significantly different (fcal = 4.535746, Df = 1, 0.05 > p > 

`

Table 1
Matrix ranking of problem animals

Problem animal  Crop damage  

per year  

Group  

size  

Threat to  

human life  

Time span  

of problem  

Total  score  Problem rank  

Elephant  1 2 1 3 7 1 

Wild pig  2 3 5 2 12  2 

Rhesus  3 3 4 2 12  2 

Spotted deer  4 5 5 5 19  3 

 Rank 1 being the greatest problem and 5 the least
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agricultural village located at the northern boundary of wild animals from entering their fields, as well as using 
0  0Rajaji National Park (29 52' 41'' to 30 15'56  North scarecrows as a visual deterrent. We observed that all of 

0   0  these techniques were less effective.latitude and 77  57' 7'' to 78 23'3'' East longitudes) in the 
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resident species of this park include the tiger (Panthera company on behalf of the park management to prevent 
tigris) and leopard (Panthera pardus). Bullawala is a wild animals from entering the village. The fence consists 
typical small fringe village situated over approximately of five strands of galvanized wires, set on metallic poles 
67 ha, and consists mainly of agricultural fields that spaced six meters apart. The height of the poles was 2.4 
border the park on two sides. We collected basic meters and a total number of 670 poles were used. Big 
demographic data for the village which indicated a size poles for extra support were placed at a spacing of 
resident population of approximately 717 people 200 meters and a total of 20 such poles were posted. 
comprising 110 households. Mean family size was 8 When such fences are properly looked after and the 
consisting of 4-5 adults and 3-4 children. Most residents voltage along the fence is maintained, cent per cent 
belonged to Garhwali community (44%) followed by success can be expected. But, digging trenches below the 
Sikhs (20%) and Muslims (13%). In terms of wealth, we fence wire which we noticed in this village for easy access 
found that 93% of households owned at least one cattle. to the park provided passage to wild boar, deer and 
Typical landholdings were small, however—83% monkeys, and rendered the fence ineffective. To be 
possessed less than 1 ha of land. Crops were grown at the effective, the area under the power fence must be kept 
subsistence level for all except a few households and free of grass and weeds. Branches and other vegetation 
major crops included wheat, paddy and sugarcane. In which are near the fence or touching the fence must be 
addition, a few farmers grew maize but in small quantity. removed. If the fence is not kept free of vegetation, 
There are two major cropping seasons; kharif (June - electricity is lost into the ground and the fence becomes 
September) and rabi (October - March). Paddy is the ineffective. We noticed that the Ecodevelopment 
main kharif crop and wheat is the main rabi crop. Committee formed in this Bullawala for implementation 
Sugarcane is the main cash crop grown here. Farming was of ecodevelopment work was no longer functional. There 
the primary occupation for the head of family in 73% of was not much initiatives either from the PA management 
households, but additional economic contributions side to involve local people in fence maintenance!
helped to support the family in almost all (94%) 

Data collection and analysis 
households. Such income was contributed exclusively by 

Interviews were conducted using a set of semi male members; sources include daily wages for manual 
structured open ended questions in all the 110 labor, employment in Government and private jobs, and 
households to gather information on demography and petty business. 
general socio-economic data, cropping pattern, area 

Residents of Bullawala village were vulnerable to cultivated under each crop type and average crop yield, 
human-wildlife conflict owing to its location at the type of crop damage each animal species causes 
border of the park. Elephant (Elephas maximas), Rhesus including time of the year and pattern of crop raiding, 
monkey (Macaca mulatta) and wild boar (Sus scrofa) crop protection measures adopted, and farmer's general 
damaged the crops most. Elephants preferred sugarcane, perception about human-wildlife conflict. Farmers were 
but damaged paddy and wheat crops by trampling rather also asked if they had experienced injuries and deaths to 
than consuming. Monkeys fed on wheat and paddy crops livestock, or other property damage by wild animals and 
at all stages of plant growth. While wild boar in small if they stayed out at night to guard their crops from 
groups of 4-5 destroyed wheat and paddy crops at night, elephants. Matrix ranking of problem animal was done 
spotted deer (Axis axis) occasionally raided these crops at using participatory evaluation methods (Mukherjee, 
day time. The mean herd size of crop raiding elephant in 1995). Farmers were asked to rank problem animals 
the study area was six. Villagers relied on guarding fields, according to a set of criteria such as amount of crop 
making loud noise by shouting, beating empty drums, damage each species causes in a year, average group size, 
using noisy fire-crackers, making fires by fire torches, and threat to human life and property and time span of 
using stone-slings to drive animals away from their crop problem in a cropping year. Likewise, ranking was done 

for the most affected crop. fields. Villagers also construct thorny fences to prevent 
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Whenever there was an incidence of crop raiding significant.
in the village, the affected farmers were asked to rank the Farmers representing each of three income class 
extent of crop damage on a 0-5 scale and the expected (annual income up to ` 50000,  50000 to 80000, and 
yield of that crop in the absence of crop depredation more than ̀  80000) were randomly picked up (n=30) and 
event keeping in mind the quality of crop (poor, medium asked how much money they would be willing to pay for 
and good). Following this, actual estimation of the extent the benefits (crop damage reduced by 80%) they would 
of crop damage was done in the affected crop field likely to derive from effective functioning of the power 
following standard methods (Hill, 1997; Hoare, 2001; fence. This information then extrapolated to the relevant 
Naughton-Treves, 1998). By comparing the mean population in order to calculate the total willingness to 
perceived crop losses with that obtained from the field pay by the community for maintenance of the power 
based on actual estimation using a Mann-Whitney test fence. The tolerance of farmers toward crop raiding 
(n=31), there was no significant difference ascertaining animals was investigated by asking what their likely 
reliability on farmer's information. Structured close action would be under one of four scenarios, if problem 
ended questionnaire were therefore administered to 96 animals were seen on their agriculture field, on a 
households with agriculture fields within 500 m. from the neighbor's field, near their village, and if they and/ or 
park boundary (Zone-I is within 250 m. and Zone-II is family members felt threatened by the presence of crop 
between 250 to 500 m.) for crop loss estimation in the raiding animals. Depending on whether or not their likely 
previous farming year. We asked the target farmers their action involved driving away, translocation or killing of 
perceived yield per unit area of farm land (bigha) and the the problem animals, these responses were categorized 
quantity of yield per bigha lost to crop raiding wild as high, medium and low tolerance, respectively.
animals in the previous crop season. Based on those 

Result and Discussions
figures, we estimated the perceived monetary value of 

Crop-raiding by wildlife was reported by 97.3% of crop production and perceived losses per farmer to crop 
the interviewees as the single most important depredation using local market prices of each crop. 
determinant of crop yields. Eleven vertebrates were However, crop loss due to insects, birds, rodents and 
reported by farmers causing damage to crop; most Rhesus monkey was not taken in to account in this study 
important were elephant, wild pig, Rhesus monkey and owing to want of suitable methods of damage 
spotted deer. However, elephants were considered to be estimation. To estimate the cost of crop protection, 
the most destructive crop-raiders in all locations human labour involved in guarding the crop field (age, 
(Table 1). Only a small proportion (13%) of farmers sex and time spent in field every day during a cropping 
complained about the parakeets. Sugarcane was season) and the prevailing wage rate of male, female and 
considered the most affected crop. The interviewees children labour was recorded. Those who spent money 
reported twelve different crop protection techniques. on fire crackers, kerosene oil to lit fire and fencing crop 
Shouting was the most common. fields, were also meticulously recorded. Likewise, annual 

maintenance cost of power fence was calculated based Table 2 depicts the annual crop loss due to 
on information generated through discussions with a depredation by wildlife. We found that farmers having 
group of villagers and arriving at consensus pertaining to crop fields nearer to the forest boundary incurred heavy 
cost of human labour (man days per year x wage) loss and the percentage loss was to the tune of 18.37 %, 
required for regular monitoring of the power fence and 21.22% and 28.36 % respectively for wheat, paddy and 
cleaning grass and weeds below the fence. We used an sugarcane. The two way ANOVA showed that variation in 
ANOVA to evaluate whether the differences of crop terms of crop damage between Zone-I and Zone-II was 
damage between zones and crop types were statistically significantly different (fcal = 4.535746, Df = 1, 0.05 > p > 

`
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per year  

Group  

size  

Threat to  
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Time span  
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0.01), whereas that between crop types was not success of a fence is ownership. A fence that is installed 
significant (fcal = 0.514792, Df = 2, p > 0.05). This result and maintained by a government agency is usually 
indicates that crop depredation was higher near to the viewed as a government fence. The maintenance is 
park boundary supporting the findings of others (Nyhus therefore left to the government and the community 
et al., 2000). The net economic loss due to crop takes little or no responsibility. Rarely does a government 
depredation was estimated ̀  4 77 773 which is 22.51 % of agency have the adequate resources to maintain the 
the monetary value of total crop production in the fence year after year, and inevitably the fence 
absence of crop depredation (Table 2). Thus, loss deteriorates. However, if the community participates in 
incurred per family works out to be ` 4976 per annum bearing capital cost and involved in proper maintenance 
and the majority of households being marginal farmers of the fence, then success may be more likely. We 
get severely affected due to crop depredation by wildlife. therefore recommend that before an electric fence is 

built in any village adjoining a PA, the community must be The total cost of crop protection estimated to be 
informed and agree on who will own the fence and who ` 4984140 of which labour cost alone for guarding crop 
will be responsible for its maintenance. The roles and fields was ` 4932000. This study thus reveals that net 
responsibilities of each partner must be clearly defined. economic value of crop the farmers could save from 

wildlife is ` 1644623, which is one-third of the cost they Majority farmers (58%) considered that shouting 
bear guarding their crop fields. This show what a heavy and driving away the problem animal as the most 
cost the community bears on account of crop protection effective preventative measure towards reconciling 
justifying adopting an effective protection strategy so human-wildlife confl ict,  only 17% perceived 
that farmers can utilize this money and labour in more translocation as the most appropriate action. But, none 
productive work adding to their income and welfare. reported killing because religion forbids such acts. This 

The cost of power fence installed in the village was reveals a higher level of tolerance of local people towards 
` 603200. Net amount society is willing to pay for crop raiding wildlife- a strong reason in favor of forging 
maintenance of power fence was estimated ` 19200 per partnership with them in managing human-wildlife 
year, whereas actual amount required was ` 11500. conflict. Since local people incur costs from crop damage 
Thus, the cost of an effective power fence and annual 

and mitigation, they in turn should receive greater 
maintenance cost works out to be ̀  614700. Considering 

benefits from ecodevelopment work, which would 
cost of power fence including annual maintenance 

increase community tolerance of problem animal such as 
charges (` 614700) against the monetary value of crop 

elephants. Options for community beneficiation may loss (` 477773), we estimated that the capital cost of 
range from 'outreach programmes' promoting improved fence can be recovered in just 1.26 years. Our analysis 
agricultural and animal husbandry practice, supply of reveals that since the perceived benefits from power 
alternate fuel and energy saving devices, and providing fence outweigh the cost borne by farmers owing to crop 
alternate income generation packages for livelihood depredation, it forms the most powerful argument for 
support. A positive spin-off from ecodevelopment may the critical need to involve community not only taking 

responsibility of maintenance, but also bearing the initial further increase community tolerance of wildlife and 
cost of the fence. One of the key factors determining consternation efforts.

Table 2
Annual loss due to crop depredation by wild animals.

 
Values in the parentheses refer to crop loss in farm lands within 250-500 meters from park boundary
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Crop type
 Area cultivated  (ha) Crop loss in farm lands within 250 meters from park boundary  

within 250 m. 250 to 500 m . % loss Quantity (kg) Monetary value (Rs)  
Wheat 21.17  10.97 18.37 (10.19)  8693 (2498)  52158 (14988)  

Paddy 20.53  10.97 21.22 (15.13)  8931 (3403)  69662 (26543)  
Sugarcane  8.14  19.68 28.36 (25.70)  101574 (222572) 98527 (215895) 

Total  477773  
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SUMMARY

The role of community in the management of human-wildlife conflicts, although recognized, has neither been adequately evaluated nor 
clearly documented. Therefore net economic loss was evaluated due to crop depredation in a PA neighboring village of Uttarakhand, capital cost 
of a power fence to deter wildlife entering the crop fields and recurring cost of maintenance, and cost of crop protection. Net amount society is 
willing to pay for maintenance of power fence was estimated ̀  19200 per year, whereas actual amount required was  11500. Authors compared 
the cost of power fence with monetary value of crop loss and estimated that the cost of fence can be recovered in just 1.26 years. The analysis 
revealed that the perceived benefits from power fence were much higher than the cost borne by farmers due to crop depredation suggesting the 
critical role of community not only taking responsibility of maintenance, but also bearing the initial cost of fence. This study also revealed a 
higher level of tolerance of local people towards crop raiding wildlife- a strong factor in favour of forging partnership with them in managing 
human-wildlife conflict. 

Key words: Human wildlife conflict, Crop loss, Power fence.

`

ekuo oU;izkf.k Vdjko izcU/ku dk lektkfFkZd ewY;kadu & mRrjk[k.M] Hkkjr esa fd;k x;k fo'ks"k v/;;u
ch-ds- feJ o :ilh ef.kdryk

Lkkjka'k
ekuo&oU;izk.kh Vdjkoksa ds izcU/ku esa leqnk; dh Hkwfedk gkykafd Lohdkj rks dh xbZ gSA ijUrq vHkh rd bls u rks ewY;kafdr fd;k x;k gS u Li"Vr% 

izysf[kr ghA blhfy, geus mRrjk[k.M esa ou ds ikl yxrs xkao ds ,d lqj{kkizkIr {ks= esa] Qlyksa dk fouk'k fd;k tkus okyh 'kqº vkfFkZd gkfu dk ewY;kadu 
fd;k] ftlesa oU; izkf.k;ksa dks Qly yxs [ksrksa esa ?kqlus ls jksdus ds fy, 'kfDr&pkfyr ckM+ ij vkbZ iwathxr ykxr vkSj mlds j[kjk[ko esa vkus okyh vkorhZ 
ykxr vkSj Qly lqj{kk ij vkrh ykxr dks lfEefyr fd;k x;kA 'kfDr pkfyr ckM+ dh ns[kjs[k ij vkrk [kpZ Hkjus dks rS;kj leqnk; dh jtkeanh dks 'kqºrk ls  

` 19200 okf"kZd vuqeku fd;k x;k tcfd okLro esa dsoy 11500 dh gh t:jr iM+hA 'kfDrpkfyr ckM+ dks yxkus esa vkrh /kujkf'k dh rqyuk geus Qly 
gkfu ds /ku ewY; ls dh vkSj vkdyu fd;k fd ckM+ yxkus ij vkrh ykxr dsoy 1-26 o"kZ esa olwy gks tkrh gSA gekjs fo'ys"k.k ls irk yxk fd ladfyr 
'kfDrpkfyr ckM+ ls gksus okys ykHk mlds gkfu ls dgha cgqr vf/kd gSa tks Qly uk'k ds dkj.k fdlkuksa dks mBkuh iM+rh gS ftlls leqnk; dh 'kfDrpkfyr ckM+ 
ds j[kj[kko dh ftEesnkjh mBkus dh t:jr gh ugha cfYd ml ckM+ dh vkjEHk esa yxkus dk [kpZ mBkus dh ;qfDreRrk Hkh le> esa vkrh gSA bl v/;;u ls ;g 
Hkh irk yxk fd Qlyksa dks oU; izkf.k;ksa ls cpkus ds izcU/k esa Hkkxhnkjh djus ds fy, LFkkuh; yksxksa dh lgk;rk fdruh vf/kd gSA D;ksafd ;g muds i{k esa Kkr 
egRoiw.kZ dkjd cu tkrk gSA

` 
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absence of crop depredation (Table 2). Thus, loss deteriorates. However, if the community participates in 
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get severely affected due to crop depredation by wildlife. therefore recommend that before an electric fence is 

built in any village adjoining a PA, the community must be The total cost of crop protection estimated to be 
informed and agree on who will own the fence and who ` 4984140 of which labour cost alone for guarding crop 
will be responsible for its maintenance. The roles and fields was ` 4932000. This study thus reveals that net 
responsibilities of each partner must be clearly defined. economic value of crop the farmers could save from 

wildlife is ` 1644623, which is one-third of the cost they Majority farmers (58%) considered that shouting 
bear guarding their crop fields. This show what a heavy and driving away the problem animal as the most 
cost the community bears on account of crop protection effective preventative measure towards reconciling 
justifying adopting an effective protection strategy so human-wildlife confl ict,  only 17% perceived 
that farmers can utilize this money and labour in more translocation as the most appropriate action. But, none 
productive work adding to their income and welfare. reported killing because religion forbids such acts. This 

The cost of power fence installed in the village was reveals a higher level of tolerance of local people towards 
` 603200. Net amount society is willing to pay for crop raiding wildlife- a strong reason in favor of forging 
maintenance of power fence was estimated ` 19200 per partnership with them in managing human-wildlife 
year, whereas actual amount required was ` 11500. conflict. Since local people incur costs from crop damage 
Thus, the cost of an effective power fence and annual 

and mitigation, they in turn should receive greater 
maintenance cost works out to be ̀  614700. Considering 

benefits from ecodevelopment work, which would 
cost of power fence including annual maintenance 

increase community tolerance of problem animal such as 
charges (` 614700) against the monetary value of crop 

elephants. Options for community beneficiation may loss (` 477773), we estimated that the capital cost of 
range from 'outreach programmes' promoting improved fence can be recovered in just 1.26 years. Our analysis 
agricultural and animal husbandry practice, supply of reveals that since the perceived benefits from power 
alternate fuel and energy saving devices, and providing fence outweigh the cost borne by farmers owing to crop 
alternate income generation packages for livelihood depredation, it forms the most powerful argument for 
support. A positive spin-off from ecodevelopment may the critical need to involve community not only taking 

responsibility of maintenance, but also bearing the initial further increase community tolerance of wildlife and 
cost of the fence. One of the key factors determining consternation efforts.

Table 2
Annual loss due to crop depredation by wild animals.

 
Values in the parentheses refer to crop loss in farm lands within 250-500 meters from park boundary
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SUMMARY

The role of community in the management of human-wildlife conflicts, although recognized, has neither been adequately evaluated nor 
clearly documented. Therefore net economic loss was evaluated due to crop depredation in a PA neighboring village of Uttarakhand, capital cost 
of a power fence to deter wildlife entering the crop fields and recurring cost of maintenance, and cost of crop protection. Net amount society is 
willing to pay for maintenance of power fence was estimated ̀  19200 per year, whereas actual amount required was  11500. Authors compared 
the cost of power fence with monetary value of crop loss and estimated that the cost of fence can be recovered in just 1.26 years. The analysis 
revealed that the perceived benefits from power fence were much higher than the cost borne by farmers due to crop depredation suggesting the 
critical role of community not only taking responsibility of maintenance, but also bearing the initial cost of fence. This study also revealed a 
higher level of tolerance of local people towards crop raiding wildlife- a strong factor in favour of forging partnership with them in managing 
human-wildlife conflict. 
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Introduction disturbed landscapes as habitats for large carnivores. 

Increasing human population and developmental Material and Method
advancement resulting in rapid reduction and Ranthambhore Tiger Reserve (RTR) (1394 sq km) 
fragmentation of available habitats is posing a challenge comprising of Sawai-Man Singh wildlife sanctuary (SMS 
for long term survival of large carnivores. The incidence WLS), Ranthambhore National Park (RNP) and Kela-devi 
of wild carnivores straying out of their habitat in search of Wildlife Sanctuary (KD WLS) forms a major landscape in 
space, food and cover into non protected area have the western India that holds potential tiger habitat with 
considerably increased over the last two decades and viable tiger population. The tigers primarily occupy the 
have resulted even  in mortalities among large carnivores RNP, however, other areas have also been occasionally 
either as a retaliatory action or as a preventive measure used by tigers. According to the biogeoraphic 
(Woodroffe and Ginsberg, 1998; Bekoff, 2001; Treves and classification (Rodgers and Panwar,1988) the vegetation 
Karanth, 2003). Reducing such human caused mortality falls under 4 B (Semi-arid zone and Gujrat,-Rajwara  
of large carnivores is critical in retaining such populations biotic province). The area forms transition zone between 
(Tilson and Nyhus, 1998; Miquelle et al., 2005). Need for the true desert and seasonally wet peninsular India. 
characterization and development of relevant measures 

A female tiger with two cubs was being monitored 
have been suggested to reduce these conflicts (Nowell 

near Guda Forest Chowki (GFC), Sawai Madhopur range 
and Jackson, 1996; Woodroffe and Ginsberg, 1998; 

of RTR during March 2008 using pugmark (Choudhary, 
Linnell et al., 1999; Goodrich and Miquelle, 2005). 

1970; Sawarkar 1987; Singh et al., 2007), camera trap 
Translocation or rehabilitation of animals in conflict to 

(Karanth and Nichols, 1998) and direct sighting. The 
other suitable areas is one potential conservation tool to 

tigress however, succumbed to septicemia resulting from 
reduce mortality, alleviate conflict and supplement or re- sta wound on 1  September 2008, leaving ca < 12 month 
establish wild populations (Griffith et al., 1989; Wolf et 

old orphaned cubs (Departmental records). Both cubs 
al., 1997; Goodrich and Miquelle, 2005). Although large 

were provided with buffalo meat initially as they were 
number of translocations of wild animals has been 

unable to hunt on their own and subsequently live baits 
conducted in past, the information on effectiveness of 

were given for a period of two months till they were able 
this tool is limited and only few studies have documented 

to hunt on small preys.  Smith (1993) reported that tiger 
their successes and failures (Belden and Hagedorn, 1993; 

cubs are not able to hunt themselves until they attain age 
Nowell and Jackson, 1996; Ruth et al., 1998; 

up to 16-17 month and this formed the basis of such 
Breitenmoser et al., 2001; Goodrich and Miquelle, 2005). 

interventions. The presence of tiger cubs was established 
The information on translocations of large carnivores is 

by four types of data: (1) opportunistic sighting (2) 
limited to their capture and release with little 

indices of presence pugmarks or tracks, kill of wild preys 
information on subsequent monitoring (Seidensticker et 

(viz. nilgai, wild boar); (3) attacks on domestic animals 
al., 1976; Nowell and Jackson, 1996; Goodrich and 

(viz. cattle, sheep and goat) and (4) photo-capture 
Miquelle, 2005).  In the present study we provide an 

through camera trap. The data was recorded 
insight into the survival of two orphaned tiger cubs at 

opportunistically in terms of space and time without any 
Ranthambhore Tiger Reserve between October 2008 to 

sampling plan or control of sampling effort. The data was 
March 2010. During the study period male tiger cub came 

plotted on a land use land cover map (1:50,000) based on 
into conflict with human and was successfully rescued 

satellite imagery and fieldwork. The locations were 
and rehabilitated in adjoining forest habitat while the 

mapped using Arc View 3.1 GIS (ESRI, 1996). We 
female cub moved out into a fragmented landscape. The 

estimated 100% minimum convex polygon (MCP) using  
study also highlights the importance of subsidiary 
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