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Abstract

Mitigating human—elephant conflict has arguably taken centre stage in elephant conservation concerns acr
the range states of Africa and Asia. Farmers in settlements that abut elephant range need sustainable way
keeping elephants and other crop pests out of their fields. Here we examine the use of the African honeyt
(Apis mellifera scutellafeas a possible means to deter the African elepharbfonta africangafrom raid-

ing crops. We tested whether mounting beehives strategically around crop fields would deter elephants frc
crop raiding. No deterrent effect was detected, but the tests were small in scale, and further tests are neede
better assess the hypothesis that bees can be used to discourage elephants from raiding crops. Althougt
tested here, beehives might prove a useful livelihood addition if honey can be successfully harvested a
marketed. We suggest that bees alone will not stop elephants from raiding crops, but if combined with a su
of ‘low tech’ methods and practically linked with the economic potential of honey production, bees can be
another tool for rural farmers to use to improve their livelihoods and aid in conserving elephants.
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Résumé

On pourrait dire que la mitigation des conflits hommes-éléphants est au centre des préoccupations de la conse
tion dans tous les Etats de l'aire de répartition, tant en Afrique gu’en Asie. Les fermiers voisins de l'aire d
répartition des éléphants ont besoin de moyens soutenables pour maintenir les éléphants et les autres anir
nuisibles pour les récoltes en dehors de leurs champs. Ici, nous examinons I'utilisation de I'abeille Afpisaine (
mellifera scutellatacomme moyen éventuel de dissuasion contre les éléphants afticainddnta africana

Nous avons testé le fait de placer des ruches a des endroits stratégiques autour des champs pour voir si
dissuaderait les éléphants. Nous n’avons décelé aucun effet dissuasif, mais les tests se faisaient a petite éche
il faudrait en faire d’autres pour mieux tester I'hypothése selon laquelle on pourrait se servir d'abeilles pot
décourager les éléphants de s’attaquer aux récoltes. Bien gu’on ne I'ait pas testé dans ce cas, les ruches pour
s’avérer un moyen de subsistance trés utile si le miel peut étre récolté et vendu. Nous suggérons que les abe
seules ne vont pas empécher les éléphants de détruire les récoltes, mais que si on les combine a d’autres mét
«low techw, et qu’on tient compte du potentiel économique de la production de miel, les abeilles peuvent étre
autre moyen pour les fermiers d’améliorer leur quotidien et d’aider a la conservation des éléphants.

Mots clés supplémentaires conflit homme—éléphant, control des animaux nuisibles, I'abeille africaine

Introduction suggested that the bee might be an answer to the per-
sistent human—elephant conflicts as wildlife person-
If human-elephant coexistence is to be a realistizel seek non-lethal methods to mitigate this problem.
long-term goal, then conflict must be addressedn Kenya, Vollrath and Douglas-Hamilton (2002) ob-
Community-based crop protection programmes arerved that elephants did not feed on trees with hives,
becoming more widespread and recent research kel trees prone to elephant damage experienced no
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further damage when beehives were placed in thetive and the product is difficult to produce in quality
They suggested that hives situated around fields migaid quantity high enough to be marketed sustainably.
help keep elephants from raiding crops and that beltuch money, training and hives have been invested
keeping could also be a source of income for peoplyy well-intentioned donors, and the people in our
living in elephant range. We set out over the past twatudy area had been part of two previously failed bee-
years to explore this hypothesis in the Zambezi Vakeeping projects.
ley of Zimbabwe.
_ Pgople and bees have a long and_mutually bene@‘tudy area
cial history. In almost every community and country,
bees are kept for the honey and wax that they prbewer Guruve District encompasses an area of 2700
duce, and for the crops that they pollinate. Human ugen? in the mid Zambezi Valley, northern Zimbabwe
of honeybees in fighting perceived or actual foes hd€umming and Lynam 1997) (fig. 1). The Zambezi
a long history. Bérubé (2002) stated: ‘It would probValley lies about 350-500 m above sea level and
ably be easier to enumerate the cultures which do nexperiences low annual rainfall (650-850 mm per
chronicle some kind of use of bees as weapons singear), falling mainly between December and mid-
this motif is so pervasive and most of these accoun$arch (Cumming and Lynam 1997). There are three
are historical rather than mythical.” Some of the easeasons: a hot, dry season from August to October
liest battles were fought with honeybees being th@gnean daytime temperature > 35°C); a rainy season from
chief agents of victory. In the 11th century, IrnmoNovember to March; and a cool, dry season from April
general of Emperor Henry | of England, threw beeto July (mean daytime temperature 24-28°C). The
hives from cliffs onto the attacking troops ofdominant vegetation consists 6blophospermum
Geiselbert, Duke of Lorraine. The citizens of Gussingnopaneand Terminalia woodland and mopane—
Hungary, used the same technique in 1289 againsimbretumwoodland, with dense riverine thickets of
the troops of Albert, Duke of Austria (Bromenshenknixed species along the major rivers. Agriculture is
2004). In several instances bees have been usedpiactised mainly in bands of colluvial soil along the
the more obvious way, as ‘meat-seeking missilesZambezi escarpment and in alluvial soils bordering
The Romans, for instance, simply sent beehives catite major rivers (Cunliffe 1992). Most farming is
pulting into the ranks or for-
tifications of their enemies.
Aouade (1979) described
how the Tiv people of
Nigeria kept bees in special
horns that contained pow-
dered poisons. Thus dusted
to increase the efficacy of MOZAMBIQUE
their own venom, the bees
would be released in the
heat of battle to attack Tiv
enemies. This concept is
alsobelieved to have been
used by the Sunde and the
Varenje people of Lower
Guruve in northern Zimba-
bwe in ancient times.
Beekeeping has had a
more dubious history dur-
ing the past few decades as
a tool for rural people to
develop economically. The Figure 1. The study area, its location in northern Zimbabwe, and the
honey business is competi- approximate position of Museruka village in Guruve District.
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small-scale dryland cultivation, and the main wetwell-known elephant refuges, and 3) in trees surround-
season crops are majizeea mayyg sorghum$orghum ing entrances to natural water points that elephants
vulgare, and cotton(Gossypium hirsutun all of were known to frequent in trials carried out in 2004
which elephants and other wildlife predate (Cunliffeand 2005.

1992). In the first test, trial plots were established at the
onset of the wet season to coincide with the growing
Materials and methods cycle of field crops. In virgin bushland away from

human influence, we planted eight plots with maize,
Measuring the effect of a potential deterrent on a wildorghum and cotton, the latter two being the most
elephant is difficult, and measuring the subtle detecommon crops in the area, to test whether placing
rent properties of bees on elephants is not an exd&ehives would deter elephants from visiting and raid-
science. Away from fields and also on paths thahg such crop types. Each plot was 10 m x 10 m and
elephants were known to use, we set up control platentained 35 seedlings of each crop. Four of the plots
with different crops. We also situated hives at thevere left without beehives as controls. Both the test
edges of fields and in gardens at water points. Thigots and their controls were sited at least 200 m from
shotgun approach gave us coverage of different sitthe edge of the community fields near Museruka vil-
ations where people would tolerate the bees but thege, Lower Guruve District. This distance was con-
bees could deter the elephants. sidered far enough for humans to have no observable
We tested the effectiveness of beehives in deteirfluence over whether elephants would visit these
ring elephants from selected areas in three differefiélds.
ways, by mounting beehives, both empty and fully Plots were arranged alternately in a randomized
colonized by honeybees, 1) around test crop fields bfock design so that each plot had an equal probabil-
cotton, sorghum and maize; 2) along selected pathsiip of elephants visiting it. We mounted 12 hives (6

EPDT file photo

Fully colonized log-type beehive placed near a waterhole.
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full and 6 empty) on poles 3 m long and 20 m equiwere discarded as this date coincided with the end of
distant from each other at an average height of 2 mthe wet-season peak of crop raiding and with the har-
‘a favourite elephant feeding height’ (Mollrath andvesting of most of the rain-fed crops.
Douglas-Hamilton 2002)—around the test plots along We placed a further 12 hives around well-known
elephant routes into the area identified as those madephant refuge areas, along selected paths crop-raid-
frequented. The hives used in this experiment werag elephants were known to use. Another 12 bee-
either the traditional log type, hollo@olopho- hives were placed in trees of different species around
spermum mopaniegs a half metre long and with athree entrance points leading to waterholes that were
diameter of approximately 30—40 cm, or the manuéentified as those the elephants of this area favoured.
factured Kenyan topbar hive, about a metre long. THEhese hives were spaced at an average distance of 5
hives were hung on the poles by two wires, baling (x 2) apart and at a height of 2 m. In both tests we
twine or tree bark and were left swinging lightly inprimed half of the hives with honey molasses,
the breeze. beeswax and propolis, leaving the remaining half
The plots were visited five times a week for sixunprimed, to test whether the mere presence of a bee-
months, and crop raids by elephants were monitorédlve would deter elephants. By the end of the trial,
over the same period. On every visit the number dfoneybees had fully colonized all the primed hives
intact plants was counted. If the count was differeriut had left the unprimed ones unoccupied.
from the previous day, the dead plants were found and
the reason for death determined from footprints angesylts
plant remains. If the death was not related to elephants,
it was entered as ‘other cause’. If the reason for dedille tested the effectiveness of bees in deterring
could not be ascertained, it was entered as ‘unknowrglephants by comparing the mean severity of elephant
Each enumerator was equipped with binocularsrop damage in the test plots where we placed bee-
and a stopwatch to note movements and reactionsla¥es with the control plots without beehives. At the
elephants (if any) upon encountering the hives. Aand of the crop-raiding season, 58 incidents of crop
‘incident’ was defined as an occasion when elephantemage had been recorded in both test and control
caused damage to the test crops, but we made a gibts. Of these incidents, 79% were identified to have
tinction between a ‘raid’ and a ‘visit’ by elephants tdoeen caused by individual bulls or in groups, with
a field. A raid was an incident in which elephantg&ipproximately 14% attributed to cows and 7% to
destroyed crops by either consuming or tramplinguixed herds (fig. 2). Approximately 59% of the dam-
them. A visit was an incident in which elephants atage occurred when the crops were at their intermedi-
tempted to enter fields but moved away before cauate stage of growth and the remaining 41% when they
ing damage. We collected crop damage reports in thad matured. No damage was recorded at the seed-
control plots and compared it with the damage expding stage. The maize crop proved to be highly sus-
rienced in the test plots. ceptible to elephant damage as reflected by the
The severity of an incident was measured usingumber of damage incidents experienced by the crop:
two indicators: the area percentage of the field thd9 in test plots and 23 in unprotected plots; next was
was damaged, which was measured by pacing, asdrghum with 18 incidents in test plots and 20 in un-
the type of damage to the crops, which was assesg@dtected; and finally cotton, which had damage in-
visually. Crop damage was assessed in three genetlents of 13 in test and 12 in unprotected (fig. 3).
categories: low, medium and high. The seriousness In the test plots most of the damage (62%) was of
of each damage incident was assessed by scoring thedium severity, 10% low, and 28% high. Similarly,
age and quality of the crop and the amount of dandamage incidents in the control plots occurred more
age reported on each incident. For example, damagten in the medium severity category (59%), no in-
to 10 seedlings would score medium where damagilents denoting low damage severity were noted, and
to 10 mature plants would be classed as high. 41% of the damage was classified as high (fig. 4).
Occasionally it was necessary to provide supple- This difference in damage between the two treat-
mentary watering and fertilizer to the plots, and eacments was tested for significance using Student’s two-
was weeded twice per month to remove any compdgiled t-test and was found to be insignificant=(
ing grasses and weeds. At the end of May the plo@s391;p = 0.05;df = 56), indicating that the presence
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Figure 2. Sex of elephants visiting plots.
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Figure 3. Frequency of elephant visits to test and
control plots.
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Figure 4. Level of crop damage in both test and
control plots.

of beehives, with or without honeybees, did not pro-
vide the treatment plots with significant protection.

Elephants destroyed 2 uncolonized hives of the
12 hives mounted around the entire test plots; thus
approximately 83% of the hives survived elephant
harm. Elephants generally avoided entrance points
into the plots with ‘live’ hives. This was clearly de-
picted by elephants not only continuously using the
control points but also opening up three new points
away from the hives that led into the hive-protected
plots. They opened no new points of entry in the con-
trol plots and the regular routes showed signs of con-
tinuous and consistent use.

Interestingly, the same trends were noted in the
other two tests, which involved placing hives on paths
along elephant refuge areas and on paths around natu-
ral water points that elephants regularly visited and
used. In the former, two days after mounting the hives
the elephants started moving away from their refuge
into deep and thick forests. By the time six of the
hives had been fully occupied, the elephants had aban-
doned the area. They had not tampered with the trees
with fully occupied hives, although a bull elephant
had felled a tree that had a hive without bees. Bee-
hives were then moved into the areas newly settled
by the elephants with similar occurrences of the ele-
phants retreating.

In the waterhole test, we noted that at the peak of
the rainy season elephants preferred using the control
watering hole. When the waters of the control water-
hole began to recede rapidly, the elephants increased
their use of the test water source. When honeybees fully
occupied the primed hives, the elephants opened up two
new entrance points around that water point, clearly
showing that the elephants avoided the live hives. Itis
important to note, however, that we never actually ob-
served an elephant avoiding beehives.

Discussion

In Lower Guruve District, rapidly expanding agricul-
tural activities and an increasing and mobile popu-
lation of elephants are the perfect conditions for
human—elephant conflict to occur. From the crop
damage data it appears bulls were responsible for
nearly all of the recorded damage and that beehives,
either colonized or uncolonized, did not provide much
protection to the crops.

Villagers in the study village gave an account of
how a common waterbuck codbus ellipsiprymnys
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and her calf were stung to death by a rare combinatibave been a contributing factor causing them to
of enraged swarms of wasps and bees from the testange their movement pattern, as ‘smell is crucial
hives around one watering hole, and they hoped thafdr elephant social and foraging decisions’.
their crop fields were filled with colonized beehivegMarschner 1970 cited in Vollrath and Douglas-Ham-
elephants with crop-raiding proclivities could meet thdton 2002).
same fate, as ‘honeybees can and will sting elephants Elephants are known to follow well-defined paths
with considerable effect’ (Vollrath and Douglas-Ham-consistently, and we believe the presence of the hives
ilton 2002). and bees likely contributed to the elephants changing
Using honeybees to deter elephants from raidintpeir points of entry in the test plots. This assumption
crops is fraught with many challenges. It is apprecis supported by the fact that in the control plots no
ated that guarding one’s crop fields from maraudingew entrance points were created. If we can assume
elephants at night is no mean task. But it is importatthat smell had an effect in causing the elephants to
to note that from either a technical or a practical pechange their movement pattern, it is important to note
spective, being able to use bees on a large scalehat in this study we dealt with wild elephants with a
questionable. Itis not clear how many beehives woultistory of being harassed by humans who defend their
be required to protect lengthy crop boundaries spaorops and who engage in isolated poaching activi-
ning hundreds of hectares, and moving fully occuies. Thus, such elephants are wary of humans, and
pied beehives from one spot to another to followvith their acute sense of smell they might have de-
elephants’ movements is not only hard, tedious wortected and associated the human scent on the hive
but also dangerous, as one risks getting severely stutggt trees with the crop protection and poaching inci-
Crop raiding was nocturnal, the time when bedents they may have experienced in the past.
activity is at its lowest but wild elephants with crop-  Unfortunately, at the time of publication we had
raiding proclivities are at their most alert state. Moreyet to harvest the first crop of honey so we were un-
over, bees do not fly during heavy rain or wind, oable to assess the practicalities of honey production
when temperatures drop to near or below freezingnd sales. This would be extremely important if bee-
(Bromenshenk 2004). Also the practicability of thekeeping were to be integrated into the livelihood strat-
idea from a social point of view in a human settleegies of people living in elephant range.
ment, as compared with a protected area where few We support the continued examination of the use
people are found, is also a major consideration bef honeybees proposed by Vollrath and Douglas-Ham-
cause of the risk that the particularly aggressive Afritton (2002) as a potential tool, if combined with other
can honeybee poses. locally available mitigation methods, to improve the
While every effort was made to position the teslivelihood of farmers losing crops to elephants.
plots far from the villages, where human influence or
d?s’Furbance was minimal, working in the field_s prove%cknowbdgements
difficult, particularly when the bees were disturbed.
In one incident two goats were stung to death aftéWewould like to thank the Lower Guruve Rural Dis-
knocking down a colonized hive, and people coulttict Council for permission to conduct the research,
not work in nearby fields as the enraged bees soughe villagers of Museruka, and other organizations
any exposed body on which to vent their anger. THer training and supervising the enumerators. This re-
issue of compensation on the affected families in sudearch was funded with a grant from the European
cases would also be raised, with questions as to wR@mmission through the IUCN/SSC African Elephant
should be responsible for compensating the affect&pecialist Group and the Wildlife Conservation So-
party in the event of an attack on humans, particaiety.
larly if life were to be lost.
. However, we noted that none of the trees in.Whic|:1{eferem:eS
hives were mounted and fully occupied experienced
any form of damage or disturbance. We further notelouade JAA. 1979. Traditional beekeeping in Nigeria.
that elephants frequenting the plots had opened up Editorial summary fronBeekeeping among the Tiv.
new entrance points, apparently to avoid the paths Beekeeping in rural development: unexploited beekeep-
with hives. Here we believe that smell or sight might ing potential in the tropics with particular reference to
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