
Short Communication

Would masking the smell of ripening paddy-fields
help mitigate human–elephant conflict in Sri Lanka?

C h a r l e s S a n t i a p i l l a i and B r u c e R e a d

Abstract Despite its small size and high human population
Sri Lanka is home to c. 4,400 wild Asian elephants Elephas
maximus. Human–elephant conflict around agriculture is
severe, with . 100 elephants and c. 50 people killed annually.
Elephants appear to be able to time their raiding of paddy-
fields in Sri Lanka with the harvesting of the rice, as if they are
responding to an olfactory trigger. It is the elephant’s
sophisticated chemosensory system that may hold the key
to resolving human–elephant conflict. Research is required
to determine the odours associated with the various de-
velopment stages of rice, using gas chromatography, and to
find a suitable substance that could be used to mask the
specific odour of ripening rice. The use of chemosensory-
based methods, if feasible, will not be a universal panacea for
the mitigation of human–elephant conflict but, in combina-
tion with other methods, could reduce conflict and make it
easier for farmers to harvest their crops in safety. Such
a combination of methods could be useful across the range of
both Asian and African elephants.
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‘To see what is in front of one’s nose needs a constant struggle’,
George Orwell (Tribune, London, 22 March 1946)

Despite its small size (65,610 km2) and high human
population (. 20 million) Sri Lanka is home to

c. 4,400 Asian elephants Elephas maximus that represent
c. 10% of the global population of this species in the wild
(Kemf & Santiapillai, 2000). As the human population
increases and agricultural areas expand at the expense of
forests, elephant habitat is being continually reduced.
As a consequence almost 70% of the elephant’s range in
Sri Lanka lies outside reserves (Santiapillai et al., 2003), lead-
ing to increasing conflict between humans and elephants.

During 1950–1970 in Sri Lanka a total of 1,163 elephants
died in the wild, of which 639 were killed by farmers in
defence of their crops, i.e. a loss of c. 32 per year. During
1990–2001 a total of 1,369 elephants died in the wild, i.e.
c. 125 per year. In 1951, on average, one elephant was killed
per week by farmers in defence of their crops (Nicholas,
1952), whereas in 2001 wild elephants were killed at a rate of
three per week (Santiapillai, 2003). In 2007 c. 183 elephants
died, of which 80 deaths were from gunshot injuries, 19 were
electrocuted, eight fell into unprotected wells, seven were
poisoned, four were killed by land mines, six died in accidents,
19 perished from other causes and 40 from unknown causes
(data from the Department of Wildlife Conservation). In
addition, c. 50 people are killed annually by wild elephants in
Sri Lanka (Ranawaka, 2008).

Elephants are not being killed in Sri Lanka for ivory
because tuskers are rare (, 7% of the bulls are tuskers), they
are not being killed for meat because no one eats elephant
meat, and they are not being killed for leather because the
hide has no commercial value. Elephants are being killed in
Sri Lanka mainly because they interfere with agriculture.

Despite growing concern and numerous studies, general
solutions to human–elephant conflict remain elusive (Dublin
et al., 1997). Recently, however, a number of innovative
methods to deter elephants from agricultural areas have been
tested. In Kenya, for example, honeybees have been used to
mitigate elephant raids (King et al., 2009). In Sri Lanka,
however, wild elephants have been known to attack beehives,
and honeybees are diurnal whereas much of the crop
depredation by wild elephants is nocturnal. Another poten-
tially cost-effective method involves hanging used CDs along
the periphery of agricultural areas. In the Salakpra Wildlife
Sanctuary in West Thailand it seems to work best during the
full moon when the CDs reflect light and give the appearance
of people moving about with torches (Sitati, 2007). Chilli-
grease fences have also been tested but, in Sumatra at
least, have not proved to be as effective as community-based
guarding using conventional tools (Hedges & Gunaryadi,
2009). During colonial times in Sumatra, Dutch farmers used
human urine-soaked rags as a deterrent against elephants in
oil palm plantations (van Heurn, 1929).

Research on human–elephant conflict has given us a
greater understanding of why elephants raid crops. The
frequency and intensity of elephant crop-raiding in Sri Lanka
appear to be related in part to the geographical arrangement
of farming areas, and elephants respond to seasons as well as
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the types of crop cultivated. Conflict is variable: in a survey of
100 villages in 2008, 35% of the families interviewed experi-
enced elephant incursions into their neighbourhood on an
almost daily basis whereas 65% encountered elephants only
seasonally (Wijeyamohan et al., 2008).

Rice is the staple food of the people of Sri Lanka and is
cultivated as a wetland crop. There are two cultivation
seasons, Maha and Yala. Maha falls during the north-east
monsoon of September–March and Yala during the south-
west monsoon of May–August. During the Maha season
paddy is cultivated at a time when water supply is plentiful,
whereas in the Yala season paddy cultivation relies on water
stored in irrigation reservoirs. There appear to be two peaks
of elephant movement into agricultural areas during these
seasons: (1) Near the end of both Maha and Yala just before
the rice is ready to be harvested, at which times much of the
elephant depredation occurs (Wijeyamohan et al., 2008). (2)
During the early stages of rice growth, coincident with the
onset of rain, when elephants move into irrigated paddy-
fields to feed on the young rice plants, which are highly
palatable and nutritious.

Research and recommendations on human–elephant
conflict in Asia and Africa focus mainly on minimizing the
conflict rather than understanding why elephants choose
certain times to raid crops. The conflicts can be mitigated
either passively or actively (Osborn & Welford, undated).
Passive systems involve the use of a variety of physical and
psychological barriers to elephant movement, whereas active
systems include traditional methods such as chasing ele-
phants. Elephants, however, quickly habituate to such
threats and habitual crop raiders cannot be kept away by
such simple bluffs (Sukumar, 1989).

Elephants are able to time their arrival at paddy-fields
in Sri Lanka with the harvesting of the rice, as if they are
responding to an environmental trigger. A study of the
elephant’s sophisticated chemosensory system could thus
hold the key to resolving human–elephant conflict. The fact
that elephants travel long distances, sometimes up to 5 km,
to reach cultivated areas indicates that the trigger could be
olfactory. But, as elephant herds have been known to send
a few individuals ahead to see if maize, for example, is
ready, before signalling to others (WWF-UK, undated), the
cue could be a combination of visual and olfactory stimuli.
Elephants have an excellent sense of smell. When observing
wild elephants for any length of time it can be seen that
they wave their trunks to collect air samples, which are
analysed by their extensive sensory system of scrolls of
spongy turbinal bones in the upper nasal cavity. The
elephant has a sensitive olfactory apparatus for gaseous
compounds and a vomeronasal organ for detecting liquid
compounds (Rasmussen, 1998; Sukumar, 2003). African
elephants Loxodonta africana in Amboseli National Park,
Kenya, for example, can tell the difference by smell alone
between human ethnic groups such as the Masai, whose

younger men spear elephants, and the Kamba, agricultural
villagers who pose no threat (Bates et al., 2007).

The trigger for the incursion of wild elephants into
paddy-fields near harvest time could be the odorant mol-
ecules produced by ripening rice. If wild elephants are able
to detect smells over several kilometres, giving them an
early warning system of approaching danger, they may also
be able to detect changes in the phenology of rice plants by
the odours associated with the various growth stages, and
thus time their raids accordingly.

If this is the case, masking the olfactory signals from
ripening paddy-fields could eliminate the trigger alerting
elephants to the ripening crop. This could potentially be
accomplished by first identifying the substances that are
emitted by ripening rice and then determining the timing of
the event so that an alternative substance could be sprayed
that either nullifies or masks the emitted substance. This
could give farmers time to harvest their crops in safety before
elephants have the opportunity to eat or destroy them, and
thus reduce the numbers of people and elephants killed each
year in human–elephant conflict. Research is required to
determine the odours associated with the various develop-
ment stages of rice, using gas chromatography, and to find
a suitable substance that could be used to mask the specific
odour of ripening rice.

In Sri Lanka human–elephant conflict is not simply a con-
servation problem to be tackled by the Department of Wild-
life Conservation but rather a general agricultural problem.
Liaison with the Department of Agriculture is therefore re-
quired. Cooperation between the two Departments and the
farming community may be the best way to address the pro-
blems associated with elephant crop-raiding. We recommend
research on the phenology of rice to determine the odorant
molecules of ripening rice and then testing on wild elephants to
see if the odour is an attractant.

The use of chemosensory-based methods, if feasible, will
not be a universal panacea for the mitigation of human–
elephant conflict but, in combination with other methods,
could reduce conflict and make it easier for farmers to
harvest their crops. Such a combination of methods could be
useful across the range of both Asian and African elephants.
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