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ZM[MZ^M[�� VIUMTa�,PIV[QZQ�4]VOLQVO� �)[[IU�� IVL� 1V\IV-
SQ� �6IOITIVL��� KWUJQVMLTa� KW^MZQVO� IZW]VL� ������ SU2. 
<PMZM�IZM�VW�^QTTIOM[�QV[QLM�368��J]\�\PM�XIZS¼[�[W]\PMZV�
JW]VLIZa�Q[�LW\\ML�_Q\P�^QTTIOM[�W]\[QLM�\PM�XIZS��1V�\PM�
Golaghat district’s 18 village panchayats that have prox-
QUQ\a� \W� \PM�XIZS�WZ� \PM�<QOMZ�:M[MZ^M�� \PMZM�IZM�VMIZTa�
����̂ QTTIOM[�_Q\P�I�P]UIV�XWX]TI\QWV�WN ����������6IOIWV�
district’s 10 village panchayats that could be considered 
KTW[M� \W� \PM�XIZS�WZ� \PM�<QOMZ�:M[MZ^M�PI^M�����^QTTIOM[�
with 120,257 human population. These two combined 
have 235 villages with a combined population of  291,028 
�[\I\Q[\QK[�NZWU�\PM�/W^MZVUMV\�WN �1VLQI���:QKM�IVL�TMV\QT�
K]T\Q^I\QWV��JIKSaIZL�^MOM\IJTM[��TQ^M[\WKS�ZMIZQVO��Å[PQVO��
and tourism-related businesses are the primary sources of  
income for the local community.

Objective
<PM� [PWZ\�\MZU� OWIT�_I[� \W� ZML]KM�0-+�� MVOIOQVO� \PM�
KWUU]VQ\a�QV�MٺMK\Q^M�KZWX�O]IZLQVO��<PM�XZWRMK\�IQUML�
to improve the welfare of  wild elephants by replacing 
sharp tools with torchlights and strategic placement of  
lookout points. The long-term goal is to promote the mod-
el at the landscape level after studying its socio-economic 
JMVMÅ\[�IVL�[]XXWZ\�)[QIV�MTMXPIV\�KWV[MZ^I\QWV�MٺWZ\[�
in the region. 

Methodology
<PM� \ZILQ\QWVIT� \WWT[� NWZ� P]UIV�MTMXPIV\� KWVÆQK\� UQ\Q-
OI\QWV�QV����^QTTIOM[�WN �3IbQZIVOI�3IZJQ�)VOTWVO�4IVL-
[KIXM�QV�VWZ\PMI[\�1VLQI�_MZM�[\]LQML��<PM�ZQ[S[�QV^WT^ML�
QV�\PM�\ZILQ\QWVIT�UM\PWL[�_MZM�QLMV\QÅML��)�VM\_WZS�WN �
������NIUQTQM[�_I[�IKPQM^ML�Ja�M[\IJTQ[PQVO��!��UWLQÅML�
lookout points (locally called tongi). Lookout points are 
small hut-like structures made of  locally available bam-
JWW�IVL�WN\MV�XTIKML�QV�IOZQK]T\]ZIT�ÅMTL[��;MI[WVIT�UW^M-
UMV\[�WN �MTMXPIV\[¸M`Q[\QVO�KWZZQLWZ[�I[�LMÅVML�Ja�\PM�
6I\QWVIT� 8IZS�)]\PWZQ\a¸IVL� WJ[MZ^I\QWV[� WN � \PM� TWKIT�

Introduction
1VLQI�PI[�K����
�WN �\PM�\W\IT�OTWJIT�XWX]TI\QWV�WN �)[QIV�
elephants (Elephas maximus��� 1V� KWV\ZI[\�� Q\� ZIVS[� \PQZL� QV�
wildland areas for elephants after Myanmar and Thailand 
(Leimgruber et al., 2003). Elephants had almost continuous 
LQ[\ZQJ]\QWV�QV�VWZ\PMI[\�1VLQI��QVKT]LQVO�*P]\IV��6MXIT��
5aIVUIZ��IVL�*IVOTILM[P��+PW]LP]Za���!!!���)[[IU�Q[�I�
XZQUM�KWV[MZ^I\QWV�IZMI�NWZ�MTMXPIV\[��+PW]LP]Za���!!!���
Habitat loss, habitat fragmentation, and changing land-
][M�XI\\MZV[�PI^M�QV\MV[QÅML�\PM�P]UIV·MTMXPIV\�KWVÆQK\�
�0-+��[Q\]I\QWV�QV�1VLQI��;]S]UIZ��������\PI\�IٺMK\[�VMIZ-
Ta�PITN �I�UQTTQWV�NIUQTQM[�QV�1VLQI�M^MZa�aMIZ��:IVOIZIRIV�
et al.���������<PM�KWVÆQK\�PI[�IT[W�ZM[]T\ML�QV�\PM�LMI\P�WN �
��!�MTMXPIV\[�QV�)[[IU�QV�\PM�TI[\�LMKILM��-TMK\ZWK]\QWV��
collision with trains, poisoning, poaching, and injuries are 
reasons for elephants’ unnatural deaths. Most of  the con-
ÆQK\�WKK]Z[�QV�IOZQK]T\]ZIT�ÅMTL[�QV�\PM�NWZU�WN �KZWX�ZIQL-
ing when farmers and elephants compete for resources in 
ZQKM�ÅMTL[��<PM�QUXIK\�WN �\PM�KWVÆQK\�Q[�[IQL�\W�IٺMK\�\PM�
socio-economic well-being of  the farmers. However, there 
Q[�VW\�U]KP�TQ\MZI\]ZM�I[[M[[QVO�\PM�MٺMK\[�WN �\PQ[�KWVÆQK\�
on elephant welfare. 

Study Area
<PM�XZWRMK\�KW^MZML����^QTTIOM[�WN � \PM�3IbQZIVOI�3IZJQ�
)VOTWVO� 4IVL[KIXM� QV� VWZ\PMI[\� 1VLQI� �Figure 1). Ka-
bQZIVOI�6I\QWVIT�8IZS��368���I�_WZTL�PMZQ\IOM�[Q\M��Q[�TW-
KI\ML�QV�)[[IU��I�[\I\M�QV�\PM�VWZ\PMI[\MZV�ZMOQWV�WN �1V-
LQI�IVL� ZMNMZ[� \W�I� ^I[\� NWZM[\� IZMI� [XZMILQVO�IKZW[[�Å^M�
LQ[\ZQK\["� /WTIOPI\�� 6IOIWV�� 3IZJQ�)VOTWVO�� *Q[_IVI\P�
+PIZQaITQ�� IVL�;WVQ\X]Z�� 1\� Q[� PWUM� \W� \_W�\PQZL[�WN � \PM�
world’s one-horned rhinoceros’ (Rhinoceros unicornis) popu-
lation and over a thousand Asian elephants, and it hosts a 
_QLM�ZIVOM�WN �UIUUITQIV�IVL�I^QIV�LQ^MZ[Q\a��368�Q[�XIZ\�
WN �3IbQZIVOI�3IZJQ�)VOTWVO�-TMXPIV\�:M[MZ^M��33-:��
with an area of  over 3,270 km2 used by nearly 2,000 el-
MXPIV\[��1\�Q[�KWVVMK\ML�\W�\_W�W\PMZ�QUXWZ\IV\�MTMXPIV\�

Abstract
1VLQI�Q[�PWUM�\W�VMIZTa���
�WN �ITT�)[QIV�MTMXPIV\[��Elephas maximus���1\�IKKWZL[�\PM�PQOPM[\�XW[[QJTM�TMOIT�XZW\MK\QWV�Ja�TQ[\-
QVO�MTMXPIV\[�]VLMZ�;KPML]TM�1�WN �1VLQI¼[�?QTLTQNM��8ZW\MK\QWV��)K\���!����)[[IU��I�[\I\M�QV�VWZ\PMI[\�1VLQI��PI[�WVM�WN �\PM�
PQOPM[\�XWX]TI\QWV[�WN �NZMM�ZWIUQVO�MTMXPIV\[��)[[IU�ZMKWZLML���!�MTMXPIV\�LMI\P[�NZWU������\W���� #�\PM[M�_MZM�L]M�\W�
MTMK\ZWK]\QWV��!����\ZIQV�KWTTQ[QWV�������IKKQLMV\IT�KI][M[��� ���XWQ[WVQVO�������XWIKPQVO�������IVL�QVR]Za�������<PM�UWZ\ITQ\a�WN �
P]UIV[�[\IVL[�I\� ���L]ZQVO�\PM�TI[\�LMKILM��0]UIV·MTMXPIV\�KWVÆQK\�Q[�I�KWUXTM`�XZWKM[[�IٺMK\QVO�\PM�[WKQW�MKWVWUQK�
life of  rural communities worldwide and the welfare of  wild elephants. Based on a study of  crop-raiding patterns from look-
out-points (tongi��QV�ZQKM�ÅMTL[�QV�\PM�NZQVOM�^QTTIOM[�WN �3IbQZIVOI�6I\QWVIT�8IZS��)[[IU��1VLQI��\PQ[�XIXMZ�ZMKWZL[�KPIVOM[�QV�
the social life of  rural folks when tongi�_MZM�[\ZI\MOQKITTa�XTIKML�IVL�MY]QXXML�_Q\P�XW_MZN]T�\WZKPTQOP\[��.IZUMZ[�MVRWaML�I�
more prosperous social life, saving one-third of  their time due to a roster in crop-guarding to educate their children. Two-
\PQZL[�WN �\PM�[I^ML�\QUM�_I[�KWV[]UML�NWZ�[WKQITQbI\QWV�IVL�ZMKZMI\QWV��<PM�NZMY]MVKa�WN �KTW[M�KWVNZWV\I\QWV�_Q\P�MTMXPIV\[�
L]ZQVO�KZWX�O]IZLQVO�LMKTQVML�Ja���
��IVL�MVPIVKML�_MTNIZM�WN �MTMXPIV\[�IVL�P]UIV[�Q[�TQSMTa�\W�WKK]Z�
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lives of  the people. The project encouraged the use of  mo-
bile phones as a tool of  communication for better coordi-
nation. The traditional tool used for communication was 
through the burning of  old truck-tires that depended on 
availability and season. 
� � )QUML� \W� UWJQTQbM� \PM� KWUU]VQ\a� \W� ILWX\� MTM-
phant-friendly tools and reduce the risks involved in 
crop-guarding for the agriculturalists, 1,160 village-level 
KT][\MZ�UMM\QVO[�_MZM�WZOIVQbML�JM\_MMV������IVL������
in 36 villages. Such meetings were also designed to raise 
awareness for elephant conservation. The impact of  the 
UWLQÅML� KZWX�O]IZLQVO� \WWT� _I[� I[[M[[ML� \PZW]OP� ÅMTL�
^Q[Q\[� IVL� [MUQ�[\Z]K\]ZML� QV\MZ^QM_[�WN ����� NIZUMZ[� MV-
OIOML�QV�\PM�XZWRMK\��-ٺWZ\�_I[�UILM�\W�]VLMZ[\IVL�PW_�
the villagers rationed their time saved from roster duty and 
whether they invested their additional income generated 
\PZW]OP� MٻKQMV\� KZWX� O]IZLQVO� QV� ILWX\QVO� QUXZW^Q[ML�
agricultural practices.       

Results and Discussion
The cultivators of  rice crops in the project area used tra-
ditional deterrents like shouting, drum beating, bursting 
ÅZMKZIKSMZ[��[M\\QVO�ÅZM�][QVO�WTL�\QZM[�IVL�R]\M�JIO[��<PM�
presence of  sharp tools like deeghal da, shel, and bolem was 
common in the tongi�\PI\�NIZUMZ[�UILM�QV�\PMQZ�ZQKM�ÅMTL[�
to station themselves at night. Most of  the farmers spent 
each night of  their cropping season guarding crops every 
night. The probability of  encountering elephants was 

people were taken into account for strategic placement of  
the lookout points. A committee of  villagers and the vil-
lage headman was formed in each village for coordinating 
crop-guarding exercises. 
� � -IKP� TWWSW]\�XWQV\�_I[�LM[QOVML� NWZ�][M�Ja�Å^M� \W�
ten families. The traditional lookout point could not ac-
KWUUWLI\M�U]T\QXTM� NIUQTQM[�L]M�\W�[QbM� �IZW]VL��� N\�Ja�
�� N\���IVL�KZWX�O]IZLQVO�ZMUIQVML�IV� QVLQ^QL]IT¼[�MٺWZ\[�
QV�\PMQZ�W_V�NIZU��7VKM�UWLQÅML��Q\�KW]TL�IKKWUUWLI\M�
up to 10 families, and crop-guarding was a community 
MٺWZ\��Figure 2). A roster system for attending night duty 
for crop protection was established to allow each family 
\W�OM\�ZM[\�IVL�NIUQTa�\QUM�M^MZa�_MMS��1V�\PM�\ZILQ\QWVIT�
method, every family handled the lookout point every day 
throughout the crop period. 
� � <PM�UWLQÅML�UM\PWL�MUXPI[QbML�[\WXXQVO�\PM�KWV-
^MV\QWVIT�[W]ZKM�WN �TQOP\�IVL�ÅZM��TWKITTa�KITTML�bhota) that 
used engine oil. All the lookout points were equipped with 
a powerful rechargeable torchlight that could throw its 
beam up to 2 km and help the farmers avoid close con-
frontation with elephants. The two traditional handheld 
tools, shel��I�TWVO�IVL�XWQV\ML�QZWV�JIZ�Å`ML�WV�I�TWVO�XWTM��
and deeghal da (a curved and sharp metallic end to a bam-
boo rod), were compulsorily abandoned for the farmers to 
JM�I�XIZ\�WN �\PM�UWLQÅML�UM\PWL��<PM�\_W�[PIZX�WJRMK\[�
were reportedly used as a last resort when the elephants 
were threateningly within close distance. Their use could 
compromise the welfare of  the elephants and risked the 
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FIGURE 1
Map of the Kaziranga-Karbi 

Anglong Landscape in Assam in 
northeast India. The 36 villages 

included in this project are 
marked in the bottom panel 

with black triangles.



ML� IZW]VL� I� ��
� QVKZMI[M� QV� \PMQZ� IVV]IT� KZWX� PIZ^M[\�
and a reduction in the number of  close encounters with 
MTMXPIV\[��)TT� \PM�JMVMÅKQIZQM[� NW]VL� \PM�UWLQÅML� TWWS-
W]\�XWQV\[�IVL�\WZKPTQOP\[�\W�JM�UWZM�MٻKQMV\�QV�LM\MZZQVO�
elephants and other crop-raiding megaherbivores such as 
WVM�PWZVML� ZPQVWKMZW[� IVL�_QTL� J]ٺITWM[� �Bubalus arnee) 
NZWU�I�KWV[QLMZIJTM�LQ[\IVKM��,]ZQVO� ZQKM� K]T\Q^I\QWV��I\�
the initial stage, elephants tended to raid the nursery sites. 
Later, elephant raids became more intense as soon as the 
milking stage of  rice sets in at the plantation site. There-
fore, the lookout points provided adequate crop protection 
QV�JW\P�V]Z[MZQM[�IVL�ÅMTL[�
  The community and the research team assessed the 
total value of  the crops protected annually in 36 villages 
JMTWVOQVO�\W�������NIUQTQM[��1\�[\WWL�I\���������=;,�_Q\P�
290 functional lookout points, whereas the value of  the 
XZWL]KM� PIZ^M[\ML� MIZTQMZ� I^MZIOML� ��!�����=;,�� <PQ[�
estimate is only for a single crop cycle. The lookout points 
and torches are being used to protect crops in multiple 
cycles in a year, thus in reality, the value of  crop protection 
is much higher than estimated. 
  The roster crop-guarding schedule implemented 
through the project allowed the farmers to take a few 
VQOP\[�Wٺ��)[�I�ZM[]T\�� NIZUMZ[�MVRWaML�UWZM�XZW[XMZW][�
social lives with additional time at hand (Figure 3). The 
changed time-use pattern indicated that nearly one-third 
of  the saved time was dedicated to educating their chil-
dren, and two-thirds of  the saved time was consumed for 
[WKQITQbI\QWV�IVL�ZMKZMI\QWV��?Q\P�JM\\MZ�ZM\]ZV[�NZWU�XZW-
tected crops, farmers reinvested part of  their income in 
improved farm machinery. They attribute these changes 

quite high. The use of  the traditional tools made the el-
MXPIV\[�IVL�NIZUMZ[�^]TVMZIJTM�\W�QVR]Za��1V�\PM�IJ[MVKM�
of  powerful torchlights, the detection of  approaching el-
MXPIV\[�_I[�VW\�^MZa�MٻKQMV\��6W�MIZTa�_IZVQVO� [a[\MU�
was recorded to be practiced by farmers in the project 
area. Three-fourths of  the respondents depended on 
hearing the herds’ movement as a signal for approaching 
MTMXPIV\[��� 
�WN �\PM�ZM[XWVLMV\[�QV�\PM�[]Z^Ma�ZMXWZ\ML�
having been charged by elephants during crop-guarding. 
  The main changes incorporated in the traditional 
method was making the tongi bigger, making crop-guard-
QVO� I� KWUU]VQ\a� MٺWZ\�� MY]QXXQVO� \PMU� _Q\P� XW_MZN]T�
torchlights, and introducing a roster for crop-guarding at 
the family level. The community was involved from the 
ÅZ[\� [\MX� WN � KWVKMQ^QVO� \PM� XZWRMK\�� .WZ�UISQVO� TWWSW]\�
points, the community contributed labor and bamboo. 
This ensured a sense of  belongingness for the project with-
in the community. Many of  the interventions in the past 
MZML�JMKI][M�WNٺ[] �XWWZ�MVOIOMUMV\�WN �\PM�KWUU]VQ\a�
in the project. 
  As the project lookout points had been aligned with 
wildlife movement patterns, they provided better protec-
tion of  crops as the farmers could detect the crop-raiding 
IVQUIT[�JMNWZM�MV\MZQVO�\PM�KZWX�ÅMTL��:MXTIKQVO�UW\WZ�
WQT�JI[ML�ÅZM�TQOP\QVO�\WWT[��bhuta) with rechargeable torch-
lights doubled the success of  farmers in stopping the ele-
XPIV\[�JMNWZM� \PMa�MV\MZML� QV�ÅMTL[�IVL�PIT^ML�\PM� \QUM�
taken to force elephants to retreat if  they entered the rice 
ÅMTL[��<PM�\W\IT�IZMI�WN �KZWX�XZW\MK\ML�]VLMZ�\PM�XZWRMK\�
in the study area was 2,537 acres using 290 lookout points 
\PI\�MVOIOML������� NIUQTQM[��)[�I�ZM[]T\�� NIZUMZ[�ZMXWZ\-
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FIGURE 2
A tongi (lookout point) in construction (LEFT) and finished (RIGHT), used to watch for elephants raiding crops at 
night. Photos provided by Naveen Pandey.
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for wildlife. There is a gradual shift in the perception of  
MTMXPIV\[�� 6W� [MZQW][Ta� KTW[M� MVKW]V\MZ[� _Q\P� MTMXPIV\[�
were reported, and no injury to elephants or human be-
ings was reported during the project period in the study 
area.

Conclusion and Recommendation
:IXQL�TW[[�WN �NWZM[\�KW^MZ��MVKZWIKPUMV\�WN �\PM�NWZM[\�Ja�
tea gardens, pending land audit, safety measures on rail-
way tracks and poor supervision of  power cables all need 
QUUMLQI\M� IK\QWV�� AM\�� _PQTM� IOMVKQM[� ZMÅVM� \PMQZ� TMOIT�
enforcement tactics and pressure groups lobby for accel-
erating legal protection, there is a great scope for sustain-
IJTM�IK\QWV�\W�ZMTQM^M�\PM�XIQV�IVL�[]ٺMZQVO�WN �MTMXPIV\[�
and improvise socio-economic conditions of  agriculturists. 
<PM�ITIZUQVOTa�PQOP�KI[]T\a�ÅO]ZM[�WN �MTMXPIV\[�IVL�P]-
mans will come down if  communication, awareness, and 
grassroots level projects are undertaken in collaboration 
with the local community. Modifying traditional mitiga-
tion tools carries inherent acceptability, high adoption 
XZWJIJQTQ\a��IVL� Q\� Q[�WN\MV�KW[\�MٺMK\Q^M��<PM�_Q[LWU�WN �
generations of  agricultural communities should be incor-
XWZI\ML� QV� LM[QOVQVO� P]UIV·_QTLTQNM� KWVÆQK\� UQ\QOI\QWV�
measures. The success stories and lessons learned should 
be incorporated in suitable educational materials in ver-
nacular languages.    
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FIGURE 3
Responses of farmers when asked what activities they are doing now that they do not spend each night guarding 
their crops.
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