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Welcome to the first edition of Save the Elephants’ illustrated, evidence-based toolbox of tried and
tested methods that can help rural communities in Africa to live safely with elephants.

The toolbox is designed for trainers, project officers and community leaders to identify the source of conflict with elephants and
then guide people on how best to protect their property with the resources available. The toolbox is split into seven chapters, with
all materials, ingredients, and technical details beautifully illustrated by our Kenyan artist Nicola Heath.

These methods have been collated from across the elephant range, from savannahs to forests, from conservation field partners to
rural farmers, including innovative individuals who have invented novel ideas that really work. Contributors to each tool are listed at
the back of each education pack and we also have an extensive reference library online with links to videos and publications for you
to use. You can download all of the updated toolbox education packs from www.ste-coexistence-toolbox.info

Each method has a budget point, a difficulty range, a risk factor, and be prepared that nothing is 100% effective. We recommend
combining or rotating the various mitigation tools to help prevent elephants from getting used to any one technique. Additionally
some tools can actively help boost crop yields and income generation through elephant-friendly enterprise ventures.

Africa’s elephants are endangered and they also need their space to roam and forage. We also urge leaders to prevent any blocking
of wildlife corridors and that national park boundaries, and the integrity of our valuable wild ecosystems, are respected. We all have
to play our part in seeking true coexistence with nature.

Try out the tools and please send us feedback on what does and doesn’t work plus any new methods that are effective for you. We
hope you enjoy using and sharing this free coexistence toolbox.

Dr Lucy King, MSc, DPhil
Head of the Human-Elephant Coexistence Program
Save the Elephants & The Elephant Crisis Fund
P.O. Box 54667, Nairobi 00200, Kenya

IUCN African Elephant Specialist Group
HEC Taskforce Member

Human-Elephant Coexistence (HEC) Toolbox

http://www.ste-coexistence-toolbox.info/


How to use the toolbox – A trainers guide
Take plenty of time with members of the community that are dealing
with a conflict with elephants. How many conflict events are
happening in what time frame? Are they daily events or do elephants
only come during certain months? Is it day or night conflict? Are they
single bulls or whole family herds? Who do the community expect to
assist them during conflict events? Is there an underlying conflict
between the community and wildlife department that is adding to the
stress? By establishing the frequency, intensity and source of the
conflict, you can start to identify what resources and level of budget
will be needed to resolve the problem.

1. understand the problem

3. map the elephant movements

4. Work out your time & Budget resources

Ask the community to map the movements of the elephants around
the conflict issue – i.e. if elephants are entering a school compound
ask a teacher to map their plot on a piece of paper and draw which
direction the elephants typically enter the compound to cause
damage. You may find that there is one weak point in the boundary
defenses that needs focal attention for investing in deterrents. Don’t
spend limited resources on boundary sides that do not have elephants
breaking in. Use these maps to keep a record of events and to
compare before & after behaviour once a barrier has gone up.

2. Understand why the elephants are there
Why are the elephants overlapping with the farm or property in the
first place? Are they looking for food or water? Is the farmer
attracting elephants by growing crops they love to eat? Or is the farm
or property blocking a natural migration route for elephants? It may
be possible to reduce the conflict situation at source by ensuring the
elephants have open access to a source of water, can freely enter and
exit a natural bush area for foraging, or to identify and move a fence
that is blocking a natural migration path. Disturbance within a
neighbouring national park (i.e. livestock grazing inside the park) can
also push elephants out into communities. Most conflict situations
are caused by humans changing the land so by identifying and
removing any human-caused structures or disturbance inside the
elephant foraging zones, it may reduce the conflict for the long term.

Once the site of conflict has been identified and any immediate
solutions to free up barriers to the elephants’ natural migration paths
have been cleared, try to work out how much time or labour resources
the individual has. When working on a budget, think about:

a) Initial purchase & transport costs of materials
b) Labour costs to install the deterrent
c) Maintenance and management costs into the future

If the individual doesn’t have a lot of time (i.e. he has a job away from
his farm or tree plantation) that individual will typically need to be
prepared to spend more funds on deterring elephants from his site of
conflict. If an individual is a full time farmer or agronomist growing
trees, they might be able to afford to spend more time and less
income on their deterrent methods if they live and work on site and
are able to respond immediately to approaching elephants.

Be wary of encouraging the use of expensive loans to construct
deterrents to farms, property, or water tanks. If the farmer doesn’t
have the ongoing resources to maintain that deterrent method it can
quickly fall into disrepair and become useless and a waste of
investment. Help them choose a combination of affordable methods
that you know they can maintain for the long term. Photocopy or
download & print the method sheets and leave with the farmer.

5. Focus on human behaviour change
Its hard to change elephant behaviour or elephant migration routes
that have been established over decades. However, encouraging
behaviour change and educating community members when planning
new developments is a more achievable task. When using this guide,
do start with Chapter 1 – Understanding Elephants. This information
will help educate community members, teachers, children and land
use planners on why elephants behave as they do, why they are
important to our ecosystems, and why certain negative interactions
are happening in the first place. Elephants are sentient and
endangered, there are only around 500,000 left on our continent and
every one deserves the right to live and thrive as much as we do.



1. Understanding Elephants 4. Elephant-compatible farming
ü Introduction to elephants ü Crop choices & kitchen garden practices
ü Elephant-aware behaviour o Conservation agriculture for healthy communities
ü Elephants as ecosystem engineers
o Elephant behaviour, social units and reproduction 5.  Elephant-compatible income generating activities
o Elephant memory and intelligence o Ideas for elephant-friendly enterprises and value-added products
o Elephant Migration, habitat and food e.g. Beadwork, basket-weaving, tailoring, eco-charcoal, poultry, baobab, sunflowers 
o Elephant Threats and solutions o Beekeeping (harvesting, processing methods and value-added products)

2. Farm boundary protection 6. Biodiversity, habitats and tree protection
ü Noise deterrents ü Tree protection
ü Organic smelly elephant repellent o Importance of corridors and wildlife habitat protection to reduce conflict
ü Trenches
ü Chilli deterrents 7. Pastoralists / Schools living in shared spaces with elephants
ü Metal strip fence ü Water tank protection
ü Bio-fences as barriers ü Protecting schools & compounds
ü Food storage & protection o Shared or alternative water points
ü Beehive fences o Compensation/ consolation schemes
o Stone walls & gabions
o Electric fencing

3. Early warning systems
ü Night guarding with light and fire  deterrents
ü Trip alarms
ü Cellphone & LED lights-based warning systems
ü Infrared or motion-triggered sensors
ü Watchtowers / observation towers
o Drones & aerial interventions 
o Geofences using GPS tracking collars

ü Included in Edition 1
o Under development for Edition 2

Download tool education packs from
www.ste-coexistence-toolbox.info

HEC toolbox Contents

http://www.ste-coexistence-toolbox.info/


What problem do 
you have with 

elephants?

Threat to school 
or compound?

Threat to 
your farm?

Threat to water 
tanks or pipes?

Low  budget
More labour / time

Low  budget
More labour / time

Threat to 
your trees?

Higher  budget
Less  labour / time

Higher  budget
Less  labour / time

Low budget
More labour / time

Higher  budget
Less  labour / time

Low budget
More labour / time

Higher  budget
Less  labour / time

Night guarding – Fire – Noise deterrents – Trenches – Bio fences –
Non-palatable crops – Cow bell / Tin can fence – Organic repellent

Chillies– Motion sensors – Flashing lights – Metal strip fence –
Safe food storage - Beehive fence – Watch tower – Electric fence

Elephant behaviour education - Night guarding – Text alerts-
Sharp stones– Trenches – Bio fences – Tree platform – Air horns

Flashing lights –Stone walls – Metal strip fence – Safe food storage 
Motion sensors - Watch tower – Electric fence – Geofence alerts

Chilli rub – Sharp white rocks – Trench - Cow bell / Tin can fence 

Stone walls – Flashing lights – Electric fence

Dung paste – Sharp white rocks – Chicken wire wrap

Beehives – neem oil - bee pheromone

Tool decision guide



Toolbox icon key



Toolbox icon key



“It is in your hands to create a better world for all who live in it.”

Nelson Mandela



Understanding Elephants
Introduction to elephants

Elephant-aware behaviour

Elephants as ecosystem engineers



 LARGEST LAND MAMMALS

 ELEPHANT SPECIES

What are elephants?

They are found most often in savannas, grasslands, and forests but
occupy a wide range of habitats, including deserts, swamps, and 
highlands in tropical and subtropical regions in both Africa and Asia.

Only one hundred years ago, there were 10 million African elephants
inhabiting the African continent. By 2016, however, their numbers were reduced 
to only about 450,000. 

There are 3 different species of Elephants:

African Savannah elephant

African forest elephant

Asian elephant

The African Savanna elephant weighs 
up to 7,000 kg  and stands 3.5 to 4
metres at the shoulder. 

They have long curved tusks.

Loxodonta africana

Loxodonta cyclotis

Elephas maximus

Forest elephants live in rainforests, 
and were recognized as a separate 
species in 2021. They are slightly 
smaller than Savanna elephants and 
rarely larger than 5,000 kg. 

They have slender, downward-
pointing tusks and rounder ears.

The Asian elephant includes three 
subspecies: the Indian, or mainland 
(E. maximus indicus), the Sumatran (E. 
maximus sumatranus), and the 
Sri Lankan (E. maximus maximus).

They weigh about 4,000 kg and have, a 
shoulder height of up to 3 metres.

1m 

1m 

1m 

3 feet 

3 feet 

3 feet 

Elephants are the largest living land 
mammals on earth – they belong to 
the family Elephantidae.

They are easily recognised by their long 
trunks (elongated upper lip and nose), 
pillar-shaped legs, and huge head, with 
wide, flat ears.

Elephants are grayish 
to brown in colour, 
and their body hair is 
sparse and coarse.

They are four-legged, 
herbivorous and 
extremely adaptable.

There are 3 different 
species of elephants

Learn more about elephants here

1.



Asian elephants are 
smaller, reaching 
3m, weighing 3,000-
6,000kg.

Skin is up to 32 mm 
thick in places and 
almost paper thin in 
other places.

Daily food intake 4-7% 
of body weight. 

Feeds on as many as 173 
plant species, including 
a wide variety of 
grasses, leaves, fruits, 
bark and roots.

2.

African Savannah elephant 

African Forest elephant 

Once their populations 
covered large
continuous areas of 
land. It is no longer 
like this.

Now they live in 
increasingly more 
fragmented areas.

2016 known elephant range 

Estimated current population:

450,000+ 

East African lakes

Credit:  Adapted from IUCN African Elephant 
Specialist Group

Male African 
elephants can 
reach 3.5 m tall 
and weigh
between 4,000-
7,500 kg.

How to recognise each species

Asian and African elephants can be differentiated by the shape of their ears, trunks and heads.

The trunk of the African elephant may be more extendable, but that of the Asian elephant is 
more dexterous and adaptable.

The best way of recognising the difference between African and Asian elephants is the shape of the ears and 
head. 

African elephants have much larger ears, which they use to help spread their body heat.

Did you know that until recently, African Forest elephants were considered a subspecies of African elephants, 
but new research discovered they are a separate species (IUCN 2021). 

Forest elephants have straighter tusks and more rounder ears than Savannah elephants.

Asian elephants have a much more protruding and pointed forehead than African elephants.



The trunk is extremely sensitive and can smell up to 12 km away.

The end of the trunk has flaplike
projections. 

This allows elephants to perform 
amazingly delicate functions, such as 
picking up a coin from a flat surface or 
cracking a peanut open, blowing away the 
shell, and putting the kernel in the mouth.

An Asian elephant most often curls the tip 
of its trunk around an item and picks it up in 
a method called the “grasp”.

African elephants use the “pinch”, picking 
up objects similar to the way a human would 
use the thumb and index finger.

Elephants use their trunks like a 
hand in other ways as well.

tRUNK USE 

USING AS A TOOL
Elephants use their trunks to 
hold branches and scratch 
themselves in places that the 
trunk and tail cannot reach. 

Within the trunk is an extremely complex network of muscle 
fascicles that provide fine movement. 

It is like a hand. It is mobile and sensitive, which 
sometimes makes it seem independent of the rest of the animal.

 ELEPHANT TRUNKS/ PROBOSCIS
The elephant trunk is also known as the “proboscis”

The trunk, or proboscis, of the elephant is one of the most unique and 
versatile organs to have evolved amongst mammals.

This structure is unique to members of this family, which includes the 
extinct mastodons and mammoths.

The trunk is a fusion of the upper lip and nose; the nostrils are located at 
the tip.

The trunk is large and powerful, weighing up to 140kg in an adult male 
and it is capable of lifting a load of about 250 kg.

3.

Sometimes they throw large 
branches and objects as a 
display of threat.

The trunk is made up of a total of nearly 40,000 muscles. 



DRINKING AND EATING

DUST OR GRASS SPRAYING

DANGER

Elephants drink by sucking as 
much as 10 litres (2.6 gallons) 
of water into the trunk and then 
squirting it into the mouth.

Elephants also use their trunks to collect dust or grass for spraying 
onto themselves for protection against insect bites and the sun.

If they suspect danger, 
elephants raise and swivel 
the trunk as if it were “a 
smell periscope” sniffing 
the air for 
information.

BREATHING
Breathing, drinking, and eating are 
all important functions of the trunk. 

ELEPHANTS GREETINGS
When elephants meet, 
one may touch the face 
of the other, or they will 
intertwine trunks.

This “trunk-shake” is
like a handshake;
communicating 
assurance, affection, 
greeting or as a way of 
assessing strength.

4.

Most breathing is done through the 
trunk rather than the mouth.

They eat by detaching grasses, 
leaves, and fruits with the end of 
their trunk and using it to place 
into their mouth.

An adult elephant can eat about 
200-400 pounds (90-181kgs) 
of food in a single day.



Sometimes they make calls 
emitted at frequencies below the 
range of human hearing. 

Low-frequency sound waves 
travel through the ground as well 
as the air, and experiments have 
shown that elephants can detect
infrasonic calls as seismic 
waves in the ground.

Elephants also make 
other sounds by beating 
their trunks on hard ground, 
a tree, or even against their 
own tusks.

WATER STORAGE
Elephants also 
use the 
‘pharyngeal 
pouch’ for
storing and 
carrying water.

On hot days and in times when there is no water nearby, 
elephants will insert their trunks into their mouths, suck out 
the liquid, and spray themselves with it.

SOUND PRODUCTION

Elephants produce two types of sound vocalization by changing 
the size of the nostrils as air is passed through the trunk.

These sounds are produced 
from a special structure in an 
elephant’s voice box (larynx).

It is called the “Pharyngeal 
pouch”.

Tongue

Vocal cord

Epiglottis

Soft palate

Tip of trunk 

5.

Pharyngeal 
pouch with 
water

To nasal 
passages 

Arytenoid 
cartilage

Esophagus

Trachea

Low sounds 
(such as growls) 
and high sounds 
(such as
 trumpets)

Did you know elephants 
detect vibrations through 

their feet?

These low-frequency (5–24 
hertz) calls can be heard by other 
elephants up to 4 km (2.5 miles) 
away.



ELEPHANT EARS

Elephants’ ears have a large 
surface area and are made up of 
thousands of blood vessels that 
are thin and close to the skin.

1. ELEPHANTS USE THEIR EARS TO STAY COOL.

2. ELEPHANTS’ EARS HELP THEM HEAR LONG DISTANCES.

3. ELEPHANTS USE THEIR EARS TO COMMUNICATE.
Elephants do not have very many 
sweat glands (this is what helps 
humans and other animals from 
overheating)

They allow the excess body heat to 
escape the elephant’s body to 
regulate their body temperature.

The large surface area and 
thinness of elephant ears help them 
to radiate heat and thermoregulate.

Another reason why elephants 
have big ears is to use their ears as 
fans to cool off their bodies.

Being able to hear low 
frequencies allows them 
to hear sounds far away 
because the lower sounds 
travel further.

Elephants ears are used in conjunction with 
the soles of their feet and their trunk to hear 
and sense sounds over long distances.

They can communicate with each other over distances as far as 2.5 miles 
from their current location.

Aside from hearing and cooling off, elephants also use their ears 
to communicate.

Researchers have discovered that elephants also use body language.

When they are trying to intimidate other elephants, humans, or other animals, 
they spread their ears wide open. By doing this, they are trying to 
show dominance and intimidation.

Elephants also use their ears to show excitement and playfulness.

6.

African elephants have 
larger ears than Asian elephants.

One way of telling them apart 
is that African elephant ears 
are also shaped like the
continent of Africa.

Elephants have fantastic hearing.

2.5 m
ile

s

Large ears are an adaptation to 
help stay cool



ELEPHANT SKIN

ELEPHANT feet

The thickness of 
an elephant’s skin 
ranges throughout 
their body. 

The thinnest parts of skin are behind their ears, around their eyes and inside 
their trunk. On these parts, their skin is as thin as paper.

Elephant skin is very wrinkly. 

Studies of elephant skin have shown that 
they have an intricate network of tiny 
crevices on their skin.

During bath-time, these crevices and 
wrinkles fill with water and mud. 

This helps protect them against the heat 
of the sun, and allows them to remain 
cool.

Elephants like to mud wallow.This helps provide protection for the skin against 
parasites and the sun’s UV (ultraviolet) rays.

Even though this large mammal has thick skin, the anatomy of their skin 
makes it sensitive to touch. 

An elephant’s foot is designed in such a way that elephants actually 
walk on the tips of their toes.

The sole of an elephant’s foot is 
made of a tough, fatty connective 
tissue which acts like a spongy 
shock absorber and allows the 
elephant to move about silently.

This ‘elastic spongy cushion” 
causes most noises (including the 
cracking of sticks and twigs) to be 
muffled.

7.

An African elephants’ skin is its largest organ and can weigh 
upto 900 kilograms.

This is why elephants can be 
extremely quiet 

They have thick skin 
in certain places 
such as the back and 
the sides where it is 
about 2 – 3cm thick.

An elephants’ skin is so sensitive and rich in nerves that it can detect 
even the smallest insects landing on their skin, and even changes in the 
climate.



Produced by Save the Elephants www.savetheelephants.org Illustrations by Nicola HeathMade in Kenya 2021 

Caution tips: Credits and Disclaimer:
We have collated information from multiple resources. Main sources include: 
www.elephantvoices.org, www.savetheelephants.org, www.encyclopedia.com. 
This manual is not extensive. The learn more and explore the literature further, 
see References. Save the Elephants advises caution with all the methods and 
information collected and presented in this toolbox. 

* Save the Elephants is not liable for any costs, damages or injuries incurred by the use of this information. 

Elephants are wild animals and can be very 
dangerous. Always take care and prioritise 
your safety when encountering elephants. 

Learn more about elephants to understand 
how to identify them, and how to recognise 
elephant behaviour. 

Because of the way they walk, elephants are also known as 
‘digitigrades’ and belong to a group of animals that includes 
horses, cattle, sheep, camels and rhinos.

An elephant’s front foot is 
more circular, whereas 
the back foot takes 
a more oval shape.

The footprint can also tell you important 
information about the elephant. 

Elephants are capable of having an extraordinary sense of touch because of cells 
called “pacinian corpuscles”

These are extremely sensitive to vibration.

Elephants also have these cells in the soles of their feet, concentrated in the front 
and back (toes and heel area).

Having “pacinian corpuscles” on their feet allows them to feel the low 
rumbles of other elephants and even the earth moving.

Elephants’ feet have many 
uses.

They create holes which
collect water. 

They help with digging up 
roots from the ground. 

They help with moving on
difficult lands. 

8.

Fore foot 

Back foot 

aSIAN ELEPHANT aFRICAN ELEPHANT
Front Front Back Back

4 toenails
3 toenails

5 toenails 4 toenails 

Most African elephants have 4 toenails 
on their front feet and 3 toenails on 
their back feet. 

Most Asian elephants have 5 toenails 
on their front feet and 4 toenails on 
their back feet.

Elephant footprints can help tell the age the 
elephant might be, or even the height of the 
elephant.

This may vary amongst elephants 

https://www.savetheelephants.org
https://elephantvoices.org
https://www.savetheelephants.org
https://www.encyclopedia.com/plants-and-animals/animals/vertebrate-zoology/elephant
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit


It is important to respect and understand elephants.
Being familiar with elephant behaviour can help  

avoid possibly dangerous interactions.

There are four zones of 
elephant personal safety.

Be mindful of what you 
should do when you find 
yourself in any of these 
zones. 

4 ZONES OF PERSONAL SPACE  
Observing elephant behaviour

1. THE COMFORT ZONE

2. THE ALERT ZONE

3.  THE WARNING ZONE

Elephants may be 
relaxed

– Elephants may be cautious

– Elephants may display warning signs

In this zone, the elephants remain relaxed and 
may go on with their activities.

It is almost as if you are not present.

Here, the elephants do not feel threatened.

The elephants are aware of your presence.

They may pause and interrogate their surroundings.

They may raise their trunks to smell or stop their feeding.

It is important that you stay still.

Here, elephants may be annoyed with your presence.

Look out for signs of intimidation from the elephant such as a headshake, 
standing tall with the head held high, or a mock charge.

You should slowly move away from the elephant’s personal space.

THE CRITICAL ZONE

THE WARNING ZONE

THE ALERT ZONE

THE COMFORT ZONE

Smelling or looking at you. Touching the face or ear.Listening.

Kicking forward, 
pointed tusks, 
swinging trunk 

forward.

Shaking 
head.

Protective 
circle.

Within all these zones, 
you should remain 
quiet and stay calm.

The loss of elephant habitat due to the expansion of
human settlement and agriculture is forcing 
more interactions between humans and elephants.  

1.

Credit: ‘Understanding Elephants’ by  The Elephant
Specialist Advisory Group, 2017, and Elephant Safety 
Manuals from Elephant Human Relations Aid

https://esag.co.za
https://esag.co.za
https://www.ehranamibia.org


4. THE CRITICAL ZONE
Elephants may attack or run away

This zone triggers the elephant’s 
fight or flight response.

The elephant may go in 
a full charge towards 
you.

Usually the head is 
kept down, and the 
trunk is tucked, 
exposing its tusks 
ready for attack.

Usually the
elephant will turn 
and run away with 
tail raised up.

The elephant may 
trumpet while 
running away.

Fight

Flight

INSTANCES WHERE YOU MIGHT ENCOUNTER AN ELEPHANT:

STAY SAFE AROUND ELEPHANTS

Elephants approaching your farm, 
outside of the farm boundary.

Elephants hidden in the bush.

At a water point you are taking 
your livestock to drink.

Elephants breaking into your house to steal your 
maize, or to drink from a water tank.

Listen for trumpeting and branch breaking.

Look and smell for fresh dung around you.

Check for the 
wind direction.
(You can throw 
dirt in the air to do 
this)

Stay quiet. 
Turn around and 
slowly walk back.

1.

2.

3.

4.

Running forward in charge,
 usually silent and no trumpeting.

Running away, tail up and 
head up.

Look for broken branches on the ground. 

2.

Do not follow the 
elephant.

Look for tracks of more elephants.

Try to go 
downwind.



STANDING TALL

Standing tall, 
ears spread out 
and pointing 
tusks to its 
opponent.

The elephant may appear to increase in 
height and might stand on an object such as 
a log or anthill to increase its height.

A direct gaze with the chin raised, 
looking down over the tusks. 
This is normally a warning toward threats, 
such as predators and people.

HEAD SHAKING

If the elephant shakes its head 
quickly and flaps the ears sharply, 
it is annoyed.

The shake usually starts with the head 
twisted to one side and is then rapidly 
rotated from side to side.

The ears slap against the side of the 
face or neck making a loud smacking 
sound.

Head jerking and head-tossing are 
also mild displays of threat.

EAR SLAPPING

Ear slapping against the side of 
the body.

The elephant may face an 
opponent head-on with ears 
fully spread (at 90 degrees from 
the body),sometimes for the 
purpose of seeming more
intimidating.

Elephants also sometimes 
spread their ears when they are 
excited, surprised or alarmed.

SWINGING TRUNK

Exaggerated swinging of the 
trunk towards its opponent.

The elephant may swing and 
throw its trunk in the direction of
its opponent, typically while 
trumpeting.

WARNING SIGNALS TO LOOK OUT FOR:

MOCK CHARGE
Rushing forward 
in a mock charge.

The elephant rushes 
toward an adversary 
or predator while 
spreading its ears.

The elephant may 
stop short of the 
target, swinging its 
trunk forward and
kicking up dust.

A mock charge is often associated with 
shrill trumpeting.

TRUNK UP

Trunk up, sniffing the air to pick scents.

DISPLACEMENT FEEDING

The elephant may pluck 
vegetation and slap it against its 
body instead of feeding.

THROWING OBJECTS

The elephant lifts or uproots 
 objects and throws it in the
 direction of an opponent.

An elephant’s aim can be very 
accurate, even at a distance.

1 2 3 4

5

6

7 8

3.

Do not show your back to an elephant 
mock charging.



TRUMPETING

TUSKING THE GROUND

A REAL CHARGE

Other signals 
to watch out 

for:

The elephant may 
trumpet or blow air to 
create a popping sound.

The elephant may bend or kneel down,
tusking the ground and uplifting vegetation 
as a demonstration of “look what I will do 
with you”.

This is 
mostly done 
by musth 
males.

The elephant rushes toward its
opponent with its ears spread and 
head raised or lowered.
Its trunk may be tightly curved under 
so the tusks can make contact first.

A real charge is usually silent 
and extremely dangerous.

Backward 
and forward 
swinging of 
one forefoot.

Touching its 
own face.

Holding the 
trunk in it’s
mouth.

Causing 
commotion 
or making 
noise to show 
strength.

Tossing it’s 
head and tusks 
back and forth 
through bushes 
or other 
vegetation.

WHEN TO BE EXTRA CAREFUL:
Females with young

Females with young are very protective,
especially if their calves are young.

Take care around family groups and do not get
in the way of mothers with calves.

When threatened by a predator, adult elephants may 
form a protective ring around the young elephants.

Bulls in musth
This is a period when male elephants have a rise in reproductive hormones.This is characterized 
by highly aggressive behaviour. 

How to recognize bulls in musth?
Moody – the bull will be moody 
and can get angry easily.

9

10

11

Urine dribbling – the bull will
dribble urine while walking away.

Smelly – the bull will be very 
smelly, you can smell him from far 
away.

Temporal gland secretion -the 
temporal glands will be secreting 
an oil fluid and can be swollen

(It looks like the elephant is crying 
from his temple)

Hungry – the bull can look hungry 
and skinny, because he doesn’t 
eat much whilst in musth.

An elephant bull can be in musth once a year for 2-3 months at a time.

When male elephants are in musth, they can be more aggressive.

Do not approach or disturb him – stay calm and quiet.

4.

When bull elephants are in musth, they are often looking for females to mate with.

Try to get away as quickly as possi-
ble, run in a zig-zag pattern, or find 
something large to keep between you 
and the elephant (e.g water source, 
anthill, boulder, etc).



Night time Crops

During the dry season

ACTIONS TO TAKE :

If in a car :

‘Understanding Elephants’ by  the The Elephant Specialist Advisory Group, 2017, and 
Elephant Safety Manuals from Elephant Human Relations Aid (EHRA, Namibia). This 
document is not extensive. To learn more on elephant behavior and safety around elephants, 
see References for more resources. Save the Elephants advises caution with all the methods 
and information collected and presented in this toolbox. Further research may be required 
before any site-specific implementation.

*Save the Elephants is not liable for any costs, damages or injuries incurred by the use of these methods or information. 

Credits and Disclaimer:Caution tips:

Produced by Save the Elephants www.savetheelephants.org

Accidental
meetings
with elephants 
can happen 
at night time 
when it is 
harder to see.

When elephants are within community 
land - avoid walking around at night, 
avoid alcohol and be extra vigilant.

Use torchlight and phones to communicate 
elephant whereabouts with your neighbours
and community.

When crops are
maturing, take care 
as elephants have an 
extremely powerful 
sense of smell. 

During the dry season, you are more likely to
meet elephants at shared water points.

Maintain a safe distance and be aware of elephant 
behaviour.

Be spatially aware and have an escape route.

Protect your farm, home or boma using farm based 
deterrent methods (e.g fencing, watchtowers, repellent)

Illustrations by Nicola HeathMade in Kenya 2021 

Defend your farm – Use loud noises, flashing lights 
and night guarding. When using farm boundary fires 
for night guarding – be very careful and make sure 
these are controlled.

Storage - Store your food and 
water as safely as possible.

Elephants can read your body 
language too. Don’t panic or be 
scared. Be quiet and maintain 
calmness.

Don’t make sudden 
movements or run away.

Always try and have an
escape route if possible. Try 
climb a tree if you can.

Give elephants the right of way. Pay attention to 
the elephant’s personal space.

Throw a backpack,extra shirt, etc. as a decoy 
when escaping to distract the elephant.
Observe the elephant’s behaviour 
and reaction towards you, before approaching.

If an elephant shows threatening behaviour or 
uneasiness, slowly back away and give space.

Don’t throw rocks at
elephants – this may irritate 
them more.

Don’t annoy elephants when 
they are nearby. 
(particularly in warning and critical 
zones)

Don’t throw fire at elephants.

When approaching elephants in a vehicle. Respect the elephant’s personal space.

Do not get out of the car. Do not overtake, follow closely or push elephants when in the car.

Give elephants the right of way. Be aware of musth bulls and give them extra space.

Do not drive between breeding herds or speed past elephants.

When driving, slow down when approaching elephants. 

Stay calm. Stay alert and be aware of elephant body language.

Take care when walking or driving at night in areas where elephants pass through.

Human elephant conflict is the second largest threat to elephants. 
Elephants are wild animals and they can be very dangerous and 
unpredictable. Despite heeding the warning signals, sometimes 
elephants may behave unusually. 

Always take care and prioritise your safety and keep a safe 
distance when encountering elephants.

Protect 
and defend

Observe 
elephant 
behaviour

Stay calm

Don’t
 aggravate 
elephants

5.

They are more likely to raid farm 
when crops are ripe.

If you must approach at the same time, put the water 
between you and the elephant. 

If possible, stay downwind of elephants so 
they do not pick your scent.

See Food Storage & 
Protection for more 
information 

https://esag.co.za
https://www.ehranamibia.org
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit
https://www.savetheelephants.org
https://esag.co.za
https://www.ehranamibia.org


Many other species depend on keystone species.

Removing a keystone species from a major ecosystem will result in a severe 
imbalance in the entire system.

Studies show that elephants are the gardeners, contractors, roads and the 
overall balancers in the ecosystem!

ECOSYSTEM ENGINEERS

Elephants pushing over trees can help to maintain 
savannah ecosystems. This also helps to create new paths to allow 
smaller animals to move more freely. 

1. Pushing trees and vegetation
KEYSTONE SPECIES 

A keystone species is an organism that helps hold the 
system together and is vital for its ecosystem.

 

Elephants are a 
keystone species

1.

This also allows more light to the floor, creating opportunities for 
other plants to flourish.

Pruning trees also helps improve growth and offer food.

Ecosystem engineers are animals that create, modify or
 destroy a habitat. They are important for maintaining the health 

and stability of the environment which they are living in.

Elephants are a species 
with a large effect on 

the environment.



2. Excavate waterholes

They use both 
their tusks and 
trunks to dig for 
water. 

3. Provide shelter
Footprints fill with water and create 
shelter for small creatures, like 
amphibians and insects.

During the dry season, elephant tracks fill up with 
water. This creates an ideal environment for frogs 
to lay their eggs and for tadpoles to grow in. 

4. Help seed distribution

Elephants’ digestive systems are not 
very good at processing many of the 
seeds that they eat. 

Wherever they live, elephants leave 
nutrient rich dung that is full of seeds 
from the many plants they eat.

When this dung is deposited the seeds are sown 
and grow into new grasses, bushes and trees, 
boosting the health of the savannah ecosystem. 

As elephants move from one area to 
another, they help plants colonize and grow 
in newer regions, creating plant diversity 
and additional habitats for animals.

The footprints of elephants provide predator-free breeding grounds for frogs and act as
connecting sinks for frog populations to connect.

Elephants allow other animals to 
survive dry habitats. 

This not only allows
elephants to survive 
in dry environments 
and when there is 
drought. 

During the dry season 
and times of intense 
drought, elephants use 
use their trunks to sniff 
out areas where water 
may be found 
underground. 

This also helps to fertilize land, providing 
nutrients and promoting germination and growth.

Many tree seeds need to pass through the gut of 
an elephant in order to germinate. 
Without elephants they might not survive. 

Elephants have an amazing 
ability to detect water. 

2.

Elephants roam and disperse seeds over long distances, helping create resilient 
and healthy forests. This in turn helps reduce the effects of climate change .

They also 
provide water 
for other animals 
that share harsh 
habitats.



5. elephant dung 
Elephants poop over 15 times per day, their 
dung creates ample food for those species 
who rely on it.

Elephant dung provides food for many animals (mostly insects) 
Their dung is home to thousands of small invertebrates.

These insects are a useful food source for birds, reptiles and small 
mammals.

Butterflies have even been recorded visiting fresh dung to keep warm. 
The dung may also contain essential minerals for 
butterfly reproduction, ingested by males.

Many important ecosystems would partially collapse if 
elephants were not around. 

6. Finding natural salt licks

In the wild, elephants obtain the minerals 
they need from plants.

When resources are scarce, 
however, they can obtain other 
minerals, especially sodium, directly 
from the soil.

Elephants have a good 
sense of smell and use 
their trunks to detect 
areas in the ground that 
have large quantities of
minerals.

They will then use their tusks to 
dig into the soil and then bend 
down to eat it.

These salt lick sites are not only 
used by elephants, but also 
other herbivores that
may need to increase their 
mineral intake.

3.

Providing salt licks can help 
encourage elephants to stay 
inside parks and out of 
community areas. 

Minerals are essential for the growth and development of
most creatures, including elephants.

Read more on: Food selection by elephants in the ‘miombo’ biome, 
in relation to leaf chemistry

https://doi.org/10.1016/0305-1978(89)90037-9
https://doi.org/10.1016/0305-1978(89)90037-9


7. Vegetation Pathways 8. Grasslands

These gaps allow new plants to grow and 
create pathways for other smaller animals 
to use.

When elephants forage for food, tree 
branches, leaves, fruits and twigs will 
fall to the ground. 

On the savannahs, elephants feeding on tree saplings and shrubs 
help to keep the plains open and able to support the plains game 
that inhabit these grassy ecosystems.

This feeds a range of herbivores like impala and wildebeest, which 
in turn feed important predators and scavengers like lions, hyenas 
and jackals. 

Caution tips:

Credits and Disclaimer:

Produced by Save the Elephants www.savetheelephants.org Illustrations by Nicola HeathMade in Kenya 2021 

If there are too many elephants in a fenced 
reserve or fragmented national park where they 
are not able to migrate to different parts in their 
continual search for preferred food - over time 
their impact on their contained environment may 
become destructive, and the ecosystem will be 
severely impacted. 

This can result in a loss of trees, displacement of 
other species, and decline in other wildlife that 
cannot compete.

Wildlife movement corridors and habitat connectivity 
is important for both elephants and humans. 

Just as completely removing a keystone species 
from an area will destroy it, so too will having too 
many of that one species.

We have collected the information above from multiple sources. For more 
information, see References. Save the Elephants advises caution with all the
information collected and presented in this toolbox. Further research may be 
required before each site-specific implementation. 

* Save the Elephants is not liable for any costs, damages or injuries incurred by the use of these methods or 
information. 

4.

They are the perfect forest gardeners. This helps in the pruning of trees, which 
is good for their growth.

When forest elephants eat, they create gaps in the vegetation.

https://www.savetheelephants.org
https://www.savetheelephants.org
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit
https://elephantsandbees.com


Farm & Boundary Protection
Noise deterrents

Organic smelly elephant repellent

Trenches

Chilli deterrents

Metal strip fence

Bio-fences as barriers

Food storage and protection

Beehive fences



“Noise deterrents are noises which are used to deter elephants, 
either by the shock value of an unexpected loud noise, or by specific 

noises that are known to scare elephants” (Parker et al., 2007).

Loud noise is an effective short-term deterrent against elephants. 

These can be flexible to use, low cost and can be combined with community-based plans.

TRADITIONAL DETERRENTS
These are often made from simple and widely available materials.

Farmers may use a range of noisemakers, such as beating drums and 
tins, ‘cracking’ whips, yelling and whistling to chase elephants away.

Farmers may use tools that are readily available to help with making 
loud noises (metal sheet, pot, drum)

These are best used in combination with other deterrent methods 
and nightguarding.

Avoid alcohol/intoxication during the 
crop raiding season, maintain vigilance.

Traditional deterrents to chase elephants out of farms tend to lose 
effectiveness with repeated use.

1.

Elephants are incredibly intelligent and can get used to repeated tactics or learned-behaviour. 
Over time, elephants may ignore deterrents, once they realise that they do not cause harm.

Types of noise deterrents:

Beating drums Cracking whips Barking dogs Firecrackers

Firing live rounds 
in the air

Loud banging on barrels, tins, 
corrugated iron, trees etc. Shouting, yelling, 

and whistling Audio playback of bee sounds 
and of large carnivores (lions, 
leopards, and tigers)

noise Deterrents 

Airhorn/Vuvuzela



1. Shouting, whistling, banging corrugated 
iron and pots, dogs barking

PROS cons

If enough people are mobilised, this 
can be an effective way of driving 
away elephants.

Barking guard dogs can wake you 
up when elephants are approaching 
your farm and their noise can help 
deter elephants.

Not sustainable.

Can be dangerous as people 
and elephants get too close, 
accidents can occur.

Farmers cannot sleep properly as 
most crop raids occur in the middle 
of the night.

Elephants can 
habituate to this 
noise.

High stress and may be difficult to 
do if on your own.

+ -

2. Homemade noise guns
These can be homemade 
devices, made using 
recycled materials.

It is like a noise gun, to 
help  with extra noise 
making.

The idea is to create a 
machine that uses old 
tins to increase the
horrible scratching 
sound of metal 
rubbing against metal

MATERIAls needed

This is best used with a strong torch.

By pulling the nails in and out, the 
scratching nails make a horrible 
sound that has proven effective at 
scaring elephants.

PROS +
This is mobile and flexible to use.

Low cost and recycled materials can
be used. 
Anecdotes that it can be very effective.

Old tin cans Nails Piece of wood Rubber 

Credit: Jones Mwakima, Kajire, Taita Taveta. 

2.

This is something almost 
every farmer will attempt. 

Should be used with other 
farm protection methods.



3. Airhorns/vuvuzelas
These are devices designed to cause loud 
noise for signaling purposes.

The horn increases the sound, making it louder.

PROS +
They can be cheap and easy to find.

They require little training and are easy to use, with 
little risk to either human or elephant.

Best used in tandem with LED lights and other 
methods.

cons -
Easy habituation. Elephants may 
get used to and easily adapt to these.

The persistent loud sounds can 
be disruptive.

Credit: Honeyguide Human Elephant 
Conflict Handbook

4. Roman Candles

This is a candle-firework that provides a series of loud explosions, and bright flashes.

Should only be used as a last resort.

Regular training and experience is needed!

PROS + cons -
They can be 
very effective at 
chasing 
elephants away, 
if used correctly.

These can be high risk to the elephant or people if 
used incorrectly.

Relatively expensive (approx. cost $30 per explosive) 
Credit: www.honeyguide.org

Should be only used as a last-minute resort and with 
maximum caution.

The device causes an explosion, so should not be used in 
places with security issues.

May chase elephants into neighbouring farms.

If elephants are successful with feeding, they may 
get used to this method. 

Take care when using these, and communicate 
with your neighbours and community.

Credit: For more information, visit the Honeyguide Human Elephant Conflict Handbook, www.honeyguide.org

Tanzania

If there is a concern for safety, 
do not use this device!

3.

http://www.honeyguide.org
https://www.youtube.com/watch?v=mlUkmEa3m50&t=49s
http://www.honeyguide.org


5. Noise pipe bombs

Seal a metal pipe at one end 
and fill it half full with water.

Bung the pipe and 
place it on a fire.

When it heats up, the bung will
explode from the pipe making a 
rifle-shot sound.

1.

2.

3.

6. Chilli crackers
Chilli crackers combine auditory 
and physical deterrents by using 
chili powder and firecrackers.

Sources: www.connectedconservation.com,
www.honeyguide.org, www.wrcsindia.org, 
www.ecoexistproject.org, and 
www.maraelephantproject.org.

7. Cowbells/ Trip alarms

Cowbell or tin cans with stones are hung along a 
simple string fence at the edge of vulnerable fields. 

As elephants attempt to enter the fields, they push 
the alarms, ringing the bells and alerting farmers to 
the presence of elephants. 

PROS + cons -
Cheap and readily available, 
works very efficiently

Not a long-term solution.

Elephants may get used to 
this very quickly.

In high rainfall conditions, trip 
alarms with electrical systems are 
difficult to maintain, and they are 
also vulnerable to theft.

Zimbabwe Kenya India 

See Trip Alarms for 
more information.

See Chilli deterrents for 
other methods using 
Chillies.

4.

When lit, it is thrown in the air, in 
the direction of the elephants.

http://www.connectedconservation.com
http://www.honeyguide.org
http://www.wrcsindia.org
http://www.ecoexistproject.org
http://www.maraelephantproject.org


8. Gunshots
A longstanding and 
widely-used deterrent 
throughout the 
continent.

This involves the deployment of 
governmental or national wildlife 
employees who fire shots over 
crop raiding elephants’ heads
and into the sky.

At best considered a temporary respite from elephants.

Potentially dangerous as could spook elephants too much.

Not suitable in areas with sensitive security issues.

Relying on centralised wildlife enforcement units 
may have logistical challenges, for example with 
remote locations and poor access. 

This may affect the response times and is costly 
for wildlife enforcement agencies.

PROS +
The immediate and very loud sound, scares and disperses 
elephants effectively.

cons -

“There is a large body of anecdotal evidence to suggest that elephants habituate 
to gunshots if exposed to them for a prolonged period of time” (Parker et al., 2007)

High cost.

Common Problems with traditional 
acoustic deterrents:

Over-reliance on a few methods, used repeatedly with
little variation (Variation is needed). 

These deterrents often involve getting close to 
elephants, increasing the potential risk of injury 
to both people and elephants.

Most methods may be considered ‘empty threats’ since the 
elephant may be scared by them, but they cause no actual harm. 

Some elephants are persistent and bulls 
can be particularly difficult to chase out 
of farms. 

Always prioritise your safety and avoid 
aggravating elephants as this could 
provoke aggressive behaviour.

5.

Therefore, elephants may 
habituate to them and may 
eventually ignore them 
altogether.

Firing live rounds directly at the elephants must be avoided at all times.



EXPERIMENTAL DETERRENTS
There are many innovative ideas which are currently being field tested.

Most of these new acoustic deterrents are based on research into the use of 
noises produced by animals, people, or things that elephants have a known 
aversion towards.

Playbacks can be short 
term strategies.

Electronic devices may be more 
prone to weather and 
maintenance required.

EXAMPLES

1.  Tiger and leopard growls in India
Tiger and
leopard growls 
were played using 
a battery-
powered, water-
proofspeaker 
system to wild 
Asian elephants in 
Ananjera National 
Park in India.

The elephants appeared to be able to distinguish between the two sounds. While 
the leopard growls   “elicited aggressive vocalizations by the elephants, tiger 
growls prompted a stealthy, silent retreat” (Hahn, 2015).

Tiger growls: https://www.youtube.com/watch?v=CSdcQp3BsPU&t=26s

Credit: Thuppil V. & Coss, R. (2012). Using Threatening Sounds as a Conservation Tool: Evolutionary Bases for Managing 
Human–Elephant Conflict in India. Journal of International Wildlife Law & Policy, 15. 167-185. Thuppil, V., & Coss, R. (2016). 
Playback of felid growls mitigates crop-raiding by elephants Elephas maximus in southern India. Oryx, 50(2), 329-335.)

2. Elephant vocalisations and 
hornets in Sri Lanka

Experiments on wild male adult Asian elephants in 
Udewalawe National Park, Sri Lanka.

They used pre-recorded wild Asian elephant vocalisations and the 
sounds of disturbed Sri Lankan hornets (Vespa affinis affinis). Each 
recording was played for one minute in an area where they placed 
foods known to be favoured by elephants.

These are the four different sounds and the number of elephants that 
retreated upon hearing them:

a) Matriarchal family group vocalisations :                 11/17 [65%]

b) Disturbed Sri Lankan Hornets :                                       2/12 [17%]

c) Lone female vocalisations :                                                 1/8 [13%]

d) Chainsaw control sound :                                                     0/11 [0%]

Played all four sounds to each elephant unless a flight response 
occurred.

India 

(Thuppil et al., 2012 & 2016)
(Wijayagunawardane et al., 2016)

6.

Sri Lanka 

Leopard growls: https://www.youtube.com/watch?v=mlUkmEa3m50&t=49s

You can watch their responses to the growls below:

https://www.youtube.com/watch?v=CSdcQp3BsPU&t=26s
https://www.youtube.com/watch?v=mlUkmEa3m50&t=49s


The authors noted that “the most significant finding was the marked flight
response of lone adult male elephants to … matriarchal family group vocalisations” 
(Wijayagunawardane et al., 2016).

Credit:  Wijayagunawardane M., Short R., Samarakone T., Nishanyi K., Harrington H., Perera V., Rassool R., & Bittner E. 
(2016). The use of audio playback to deter crop-raiding Asian elephants: Vocalizations to Deter Crop-raiding 
Elephants. Wildlife Society Bulletin, 40. 10.)

3. Bees in Kenya and East Africa
Through traditional, individual and
scientific evidence, Lucy King sought to find out 
how distressed elephants become upon hearing 
the sound of an angry swarm of bees.

The response to the hornets was lukewarm, 
with only two elephants retreating. However, 
the two that responded did so “vigorously and 
showed clear discomfort, confirming that the 
response was from learned experience.”

The results “provide evidence that playbacks… could scare wild Asian 
elephants away from a food source, suggesting that the provision of 
simple sound recordings may be an effective way to reduce HEC in 
Sri Lanka and Southeast Asia.”
(Wijayagunawardane et al., 2016).

(King et al., 2007)

7.

This study showed that male elephants could recognize the sounds of female
elephants and distinguish between the call of a single female and a matriarchal/ 
mother-led family group. 

The initial study showed that after hearing recordings of bees ~“16 out 
of 17 elephant families observed, abandoned the tree they were standing 
under within 80 seconds of the noise starting, of which 8 out of the 16 left 
the tree within 10 seconds” (King et al., 2007).

King’s findings also noted that elephants will habituate to the recordings 
after they learn that the sounds are not accompanied by stings. So whilst 
effective in the short term, the long term requires other methods.

This research led on to the 
development of beehive fences 
as elephant deterrents.

See Beehive fences Toolbox sheet for more information; www.elephantsandbees.com, 

Kenya 

http://www.elephantsandbees.com


4. Playback of different ethnic 
groups in Kenya

Elephants can determine ethnicity, gender, and age from acoustic cues in 
human voices (McComb et al., 2014).

Karen McComb played recordings of Maasai male, female, and 
children’s voices to wild elephants in Amboseli, Kenya. She also 
played recordings of male Maasai voices and male Kamba voices. 

Moreover, “the voices of Maasai men were clearly discriminated from Kamba men, with 
the former eliciting higher levels of defensive bunching and investigative smelling,
responses that would be highly adaptive if Maasai men were actually present” 
(McComb et al., 2014).

Elephants can tell the difference between male 
and female lions. McComb played a series of audio 
recordings of lions to several elephant groups in 
Amboseli in 2008.

Matriarchs/ female leaders can discern between
female and male lion sounds, (McComb et al., 2011) 
and between human voices (McComb et al., 2014).

Credit: McComb K., Shannon G., Durant S. M., Sayialel K., Slotow R., Poole J, & Moss C. (2011) Leadership in 
elephants: the adaptive value of age, Proc. R. Soc. B.2783270–3276; McComb, K., Shannon G., Sayialel K. N., & C. 
Moss (2014) Elephants can determine ethnicity, gender, and age from acoustic cues in human voices. Proceedings of 
the National Academy of Sciences of the United States of America, 111:5433–5438.)

5. Playback of cattle sounds in 
Kenya

Using recordings of Maasai cattle scared off 
elephants in Amboseli NP, Kenya.

These elephants have lived alongside the Maasai for generations 
and are careful due to previous cases, and learned
behaviour.

Credit: Garstang, M. (2004) Long-distance, low-frequency elephant communication. 
Journal of Comparative Physiology A, Neuroethology, Sensory, Neural, and Behavioral 
Physiology, 190:791–805.) 

(McComb et al., 2011 & 2014) (McComb et al., 2011 & 2014)

8.

Amboseli - Kenya

She discovered that...“elephants exhibited a significantly greater probability of retreat and 
investigative smelling when responding to a male compared with female voices” 
(McComb et al., 2014).

It also uses expensive recording and 
playback equipment.

This method requires a specific 
environment and historical context.



7. Alarm Systems
Alarms stationed 
along boundaries of 
farms have a tripwire 
which makes a loud 
noise when triggered. 

Certain systems using sirens have had some success. 
However, electrical systems are easy to steal and have 
limited use in areas with high rainfall.

Farmers in Zimbabwe found them to be important for field guarding as:
a) they always knew when the elephants were approaching.
b) the bells sometimes drove the elephants away.

Many farmers complained that it was 
exhausting guarding the fields all night and it 
was impossible to maintain constant vigilance. 

For this reason, alarm systems are good
because they allow farmers to sleep while 
maintaining a level of guard. 

Credit: Parker G.E., Osborn, F.V., Hoare R.E. & Niskanen, L.S. (eds.) (2007): Human-Elephant Conflict 
Mitigation: A Training Course for Community-Based Approaches in Africa. Participant’s Manual. Elephant 
Pepper Development Trust, Livingstone, Zambia and IUCN/SSC AfESG, Nairobi, Kenya)

6. Buzz Boxes A recently developed gadget from Wild 
Survivors which can be attached to 
anything from fence posts to trees.

Each buzz box contains batteries that are 
charged from a small solar panel.

They have motion sensors 
which can detect up to two 
metres, and so must be 
strategically placed.

This will shock the
elephant and stop 
them from continuing 
with their raid.

PROS +

cons -

Small, easy to install and can operate for a good amount time 
before needing to be replaced.

The sound is loud and can scare away elephants.

Sure to make a noise when actual bees are not available.

As with any electrical device, they are liable to not function after a while.

Buzz boxes often need to be deployed in very rural areas. Farmers must have 
easy access to another means of charging the batteries if the weather is 
overcast.

There is no guarantee the boxes will always be triggered, and it is often the case 
that the elephant would need to pass within a few feet of the Buzz Box for the 
sound to be triggered, making the chances of it working less likely.

May be over-triggered by other moving objects or animals. 
Can create disturbance and risks elephants getting used to it. 

Credit: www.wildsurvivors.org

9.

This helps alert 
farmers. 

Once the sensor is tripped by a crop 
raiding elephant, the box will play a 
recording of agitated bees.

Zimbabwe

https://www.wildsurvivors.org


Common problems with acoustic deterrents:
Elephants are highly adaptable and can rapidly habituate to ‘empty threat’ deterrent methods - those which scare but cause 
no physical harm.

Produced by Save the Elephants www.savetheelephants.org Illustrations by Nicola HeathMade in Kenya 2021 

Some 
concluding 

remarks

Some of these methods are not suitable in areas with sensitive security 
issues.
These studies underline just how intelligent and clever elephants can be. 
Elephants can discern between the sounds of different carnivore species and 
even the sex of those carnivores. They can discern the age, sex and ethnicity 
of people and the levels of danger that each group possess.

This intelligence and ability to gauge real and empty threats is what make it 
so difficult to find one main solution to deterring them.

Credits and Disclaimer:
We have collated resources from a range of different sources. Some of the methods represented are 
experimental and further research is needed. Some original words commonly used have been 
simplified for easy understanding. Main sources included in References. To learn more about noise 
deterrents, explore the literature further. 

Save the Elephants advises caution with all the methods and information collected and
presented in this illustrated toolbox. Further research may be required before each site- specific 
implementation. 

Tips for management/
 Helpful advice:

Variation is the key to establishing an effective deterrent system.

Methods used should be a starting point, not as a silver bullet.

Over time, new methods should be introduced.

Innovation of novel deterrent techniques should be 
greatly encouraged amongst farmers.

Farmers need support to establish mitigation methods 
and strategies.

Important to not foster a culture of dependence on the 
charity or organisation helping these farmers. Farmers 
should feel confident that these methods can eventually 
be implemented without outside support.

* Save the Elephants is not liable for any costs, damages or injuries incurred by the use of these methods.

10.

The effectiveness of any traditional method can be reduced once elephants are exposed to them multiple times: 
“all traditional deterrents … tend to become ineffective over time.” (Parker et al., 2007)

Materials for more experimental and 
technical deterrents can be 
expensive or hard to source: e.g.
ammunition (permits for firearms), 
solar panels, electricity, 
audio recordings.

These 
experimental
deterrents often 
rely upon outside 
organisations for 
money,
resources, and 
expertise.

https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit


Method 1  : Method 2 : SPRAY fENCE 

Fill the bottles 
halfway with 
the finished 
repellent.

Make holes in the sides 
of the bottle (above the 
repellent level) as well 
as in the lid. 

Hang these 
around the
farm using 
wire or string.

This powerful 
smell will 
reach and 
deter any 
approaching 
elephants.

1

2

3

4

The more holes
in the bottle, 
the better the 
smell will 
diffuse out. 

Place posts 
at 10 m
intervals 

1.

20 litres
protects 1/2 acre

 if sprayed
OR 

1 acre using the 
fence method. 

Spray this on crops as they are 
maturing or when elephants
have begun crop-raiding.

This repellent is a 
good organic 
fertiliser and may 
also help keep 
away crop pests.

This idea was pioneered 
by students in Northern 
Uganda and further 
developed by 
WildAid Africa. 

24 poles (2-2.5m)
140 - 160 bottles
260m of barbed wire

For a 1 acre fence, you 
will need roughly:

This is a strong-odour repellent made from low-cost ingredients. 
It has 2 methods of application and can help protect crops and 

prevent elephants from entering the farm boundary. 

https://wildaid.org
Lucy King

Lucy King
Experiments on this new method
are still ongoing. Please contact 
WildAid (africa@wildaid.org) for the latest recipe and details of how this repellent is best applied to protect your crops.




These are a type of physical barrier for elephants and other wildlife.

These barriers are used for preventing elephant exit outside forest reserve areas or 
entry into cultivated fields or human habituated areas. They may be used to guide 

elephants through funneling to over bridges or underpasses.

They require wider environmental consideration, maintenance and management.

What are trenches? Case study:
Around Kibale National Park (Uganda) trenches 
have been excavated to restrict movement of 
elephants onto adjacent farmland. 

The trench is excavated two meters deep and 
two meters wide, and the soil is piled up to 
form a rampart along the trench.

Newly dug and well-maintained trenches have proven reliable in 
keeping out elephants.

According to Gross (2019) Farmers living around Kibale NP regard the 
trench, which is mainly paid by NP revenues, as very 
useful. 

1.

Elephants cannot jump, so a trench that is too wide or deep may act as an effective 
barrier.

These are suitable as permanent installations where soils are stable enough to allow 
digging and where soil erosion is limited.

Trenches can be dug on dry and flat land. They cannot be dug 
on a slope or in areas prone to flooding as trenches will fill with 
water, allowing elephants to swim across.
Try not to cut down trees, bush or vegetation to create trenches. 
This will affect the local ecological balance and cause further 
erosion.

Why do they help?
Uganda 

 

Credit: Gross, E. M., Lahkar, B. P., Subedi, N., Nyirenda, V. R., 
Lichtenfield, L.L., Jakoby, O. (2019) Does traditional and advanced 
guarding reduce crop losses due to wildlife? A comparative analysis 
from Africa and Asia, Journal for Nature Conservation, Volume 50, 
August 2019, 125712. 

Credit: Gross, E. M. (2019) Tackling routes to coexistence, 
Human-Elephant conflict in SubSaharan Africa. 



Materials - Can be constructed without too 
many materials. Manly man power and tools.

Cost - Can be a low-medium cost option.

Reduction in visits of other crop 
raiders. Trenches may prevent 
access from other frequent crop 
raiders.

Physical barrier to people 
and livestock.

Long term strategy to help 
restrict elephant entry or exit.

PROS +
Soil erosion - Promotes further erosion, 
especially during the rainy season. Trench walls 
need maintenance.
Maintenance - The success of the trench lies in its 
maintenance, which can be labour intensive and 
costly,particularly after heavy rains.

Limitations – when soil topography does not support digging 
trenches (too steep) or where water bodies are cutting through.

Physical barrier to people and livestock

Dangerous –
Elephants or other animals and livestock could be 
injured or get trapped by falling into deep trenches.
Elephant babies are particularly vulnerable 
to falling in trenches or getting stuck

Can be dangerous for humans too.

Restricted access - Elephants might still find a way to get across – stories of 
elephants pushing down trees or pushing mud in the trench to find a way across or 
elephants may move along the trenches to look for crossing points.

In case they find crossing points and enter into croplands, chasing them 
back to the PA may become difficult as the access back is blocked.

Mixed results and this is not the most effective method.

cons -

What else should they be used with?

Use with combined 
deterrent methods – 
e.g beehive fencing 
or chilli fencing.

DO NOT use spikes or other sharp objects.
These are very dangerous to elephants,

other wildlife, livestock and people.

Environmental considerations and impacts
These are not highly 
recommended for possible 
large-scale changes in 
landscape. 

Best to first trial and adapt other 
methods and farm-based deterrents.

Could have long term consequences.

These are not recommended on slopes, or areas with water bodies.

2.

Considerations

Trenches may affect or block 
natural migration routes for 
other animals.
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Permissions and 
research

Relevant permissions 
from authorities may be 
needed.

Long term research 
needed.  

Digging a trench may  
cause a  micro-
environmental 
disturbance, changing 
dynamics in an ecosystem . 

It may affect species living 
in that area, as well as
vegetation, water flow and 
tranquillity.

Collaboration with neighbours
Work with your neighbours and community to 
find the most suitable methods for coexistence.

Work with local government and wildlife 
authorities on landscape management.

Caution tips: Trenches may include large-scale adaptions and a significant change to a 
localized environment.
Use other methods or ideas before resorting to this method.
Find out more about the suitability of this method in your environment and 
what the long-term implications may be.
This doesn’t work in all contexts * More site-specific research is needed!
Must be used in combination with other deterrents.
Elephants are very intelligent and may habituate or find ways across.
Trenches may become weak over time due to an accumulation of soil and 
rubble. Maintenance is required.
Take care of livestock and humans, nearby trenches.
The consideration and management of elephant migratory corridors is 
needed.

Credits and Disclaimer:
The ideas presented here are from various sources and based on case studies. This 
method has been used with mixed effectiveness.
See References. Save the Elephants advises caution with all the methods collected and 
presented in this toolbox. Further research may be required before each site-specific 
implementation. 

*Save the Elephants is not liable for any costs or  damages incurred by the use of these methods.

Plant trees or 
vegetation

Plant trees, 
vegetation or a cover 
crop to stabilize and 
prevent soil erosion. 
They are prone to soil 
erosion, especially 
along slopes and high 
rainfall areas.

3.

Note/ Disclaimer
This has been used, with mixed 
effectiveness in Asia.

Success or effectiveness is dependent on 
various different factors.

Maintaining and protecting 
wildlife corridors is  important 
for elephant movement.

** Trenches require wider environmental 
consideration, maintenance and
 management. Elephant proof trenches 
should be installed with discretion only 
where the situation demands.

Combined measures
Combine trenches with an electric or beehive 
fence built on the farm side of the trench for a 
combined elephant barrier.

Ensure one side of the trench is sloped so 
elephants don’t get stuck and can climb back out.

Must be used in conjunction with other measures 
and most importantly needs to be well 
maintained.

Maintenance and 
management

Due to soil erosion, and especially after heavy 
rains – trench walls can become weak making 
it easy for elephants to cross.

Large scale trenches require high 
investment and are difficult to maintain.

Best to have a long-term management plan.
For best management – creation and 
maintenance of elephant-proof trenches should 
be handed over to the district administration or 
local authorities.

Try avoid cutting 
trees and
vegetation.

Only use if completely necessary.

See document on 
Elephant-aware behaviour 

Pave the trenches with concrete, if resources are
 available.



DIFFERENT METHODS
METHOD 1:

Chilli barrier crops + GROWING DIFFERENT CHILLIES 
METHOD 2:

Chilli fencing

METHOD 3:
Chilli smoke techniques

METHOD 4:
Chilli noise/ cracker variants

METHOD 1: PLANTING CHILLI BARRIER CROPS Grow hot chillies as barrier plants or to intensify other 
methods of deterrent.

Chillies irritate elephants and create an unpleasant experience 
that will force elephants to move on to other areas.

Raw chilli can be a high-value product and chili farming provides 
other economic options. 

Elephants are very smart and intelligent and will learn how to adapt 
over time, so it is best to multiple deterrents and only use these 
methods when necessary to avoid elephants getting used to them. 

Dried chilli flakes

Chilli sauce

Chilli  pickle 

Elephants have an 
extremely good 
sense of smell and 
will be able to smell 
chilli from a distance.

Capsicum is the ingredient 
that makes chilli spicy. 

When this is affected by 
moisture (e.g inside a trunk)-
it will cause an uncomfortable 
burning sensation.

Credit:  Osborn F.V., Rasmussen L.E.L. 1995. 
Evidence for the effectiveness of an oleoresin 
capsicum aerosol as a repellent against wild elephants 
in Zimbabwe. Pachyderm 20:55–64.

Use this to help 
add an extra 
income stream 

1.

Chilli is a natural deterrent. 
It contains a chemical called capsaicin that irritates 
elephants’ noses and eyes. Chillies can be used in 

a number of ways and as a low-tech and non-lethal 
method for repelling elephants.

.

Chillies can help diversify income from agriculture and can be sold 
as a cash crop. 

https://www.connectedconservation.com/wp-content/uploads/2020/12/CBCMpachy2.pdf


METHOD 2: CHILLI FENCES A chilli fence is usually made up of a mixture of chilli. oil, and cloth.

You can also use vegetable oil

Two sisal strings are hung horizontally from posts around the farm perimeter.

The pieces of cloths are stretched and tied to the sisal strings at regular intervals.

It is important that the fence is designed in such a way that elephants cannot cross 
without coming in close contact with the chilli rags.

You can cut up an old sheet or clothes for the cloth pieces. If you do not have this, 
you can use chilli ropes dipped in the mix instead.

Once an elephant reacts to the chilli on its trunk, other elephants will react cautiously too.

MATERIAL CHECKLIST
(For 1 acre)

Around 10 litres of 
vegetable oil

32 pieces cloths 
(60x40cm)

5kgs of sisal string

2.5kgs of ground chilli

36 poles, at least 3m 
(118 inches) long and 3 
to 4 inches in diameter.

The ground chilli 
is mixed with the 
vegetable oil. The sisal string and the 

cloths are then soaked 
in this mixture.

The interval between
 subsequent poles should 
be 7 to 10 m apart.

Live poles that can root and 
re-sprout can be used in 
place of poles.

The height of the upper 
and lower sisal strings 
should be 2.5 m and 1.5 
to 2m above the ground 
respectively.

The farmer may choose 
to add another string 1 m 
above the ground, just 
in case there are babies 
within the elephant herd.

TYPE 1: Chilli rag fence

PROCESS:

1.
2.

3. 4.

5. 6.

7 - 10m

2.5m

1.5 - 2 m

1m

Credit: Collaborative Manual by Chang’a et al. 2015. Chilli fences keep
elephants out of crops! How to make and support chilli fences.

2.

https://maraelephantproject.org/wp-content/uploads/2016/04/HEC-Chilli-Fence-Manual-BWS-RESOLVE-2016.pdf


TYPE 2: Chilli rope fence
This is the same concept, without using the cloths.

Grind 1 kg green chilli in a thick paste without adding water.

Add 1 kg tobacco, and 1/2kg grease and 1/2kg waste engine oil.

Apply the mixture on a rope and hang the rope around the are you wish to protect.

Use in combination with other methods.

TIPS FOR MANAGEMENT
You must regularly monitor the fence to make sure all the components are in 
place.

Identify when is the best time to put up the fence and when to take it 
down.

Put this up when the crops are ripening near the time of harvest and 
take down after harvest to avoid elephants habituating to it. 

Lining thorny acacia branches (bio-fences) along the fence 
may help keep the calves and other small animals away.

Assess which direction the elephants
usually come from and hang the rags.

It is important to maintain your chilli 
fence and re-apply chilli when needed.

The heat will reduce with time
(after 20 days if it has been dry, 7 days if it has been raining heavily).

Do not touch your eyes or face when handling chilli. Avoid 
contact with skin. 

This is a short-term measure and should be used with
combined deterrents.

Use rubber gloves and protective wear when handling the chilli mixture.

PROS

CONS

Reinforce any fence 
with chilli to help keep 
elephants away.

More info: www.connectedconservation.com,  www.honeyguide.org,
www.ecoexistproject.org , www.maraelephantproject.org

This is effective for small fields and during 
the dry season.

Flexible fence (It is simple and easy to 
take down and put up)

Relatively inexpensive for farmers to build 
and just take a few days to construct.

Low cost and materials can be sourced 
locally, especially when chilli is grown as a 
buffer crop.

Farmers need to have a sustainable means 
of sourcing materials in order for the fence 
to be regularly re-applied.

This can be labour intensive especially 
during the rains when chilli needs to be 
re-applied.

There are few environmentally acceptable 
disposal materials used fence materials 
(e.g old engine oil).

Fence maintenance is critical. Chilli fences 
may fail if farmers are unwilling or 
financially unable to maintain the fences.

Chilli fence can get painful and messy 
when applying.

Chilli potency degrades with time.

3.

See Protecting Schools 
& Compounds for Bio 
-fences

TIP: You can set up chilli fences and other noise/smell deterrents strategically on the approach paths from the 
bush to your farm. Elephants fear crossing unexpected barriers or deterrents and should shy away from 
getting too close to your farm/village. Combine and rotate chilli fences with trip alarm fences to avoid

 habituation.
More info: The Virtual Fence Dynamic: A Breakthrough for Low-Cost and Sustainable Mitigation of Human-Elephant Conflict in 

Subsistence Agriculture

https://www.connectedconservation.com
http://www.honeyguide.org
http://www.ecoexistproject.org
http://www.maraelephantproject.org
https://www.frontiersin.org/articles/10.3389/fcosc.2022.863180/full
https://www.frontiersin.org/articles/10.3389/fcosc.2022.863180/full


TYPE 1: CHILLI BRIQUETTES

INGREDIENTS

PROCESS

Ground chilli Elephant or cow dung Water 

Mix ground chilli and crushed 
elephant/cow dung at a 
ratio of 1:2

Press this into moulds of 
20cm diameter and 15cm height. 
Use moulds like an old tin or plastic box.

Remove the moulds 
once the mixture had set 
and then left out to dry.

Turn the briquettes over after two days to 
ensure the briquettes dried evenly.

When crops are ripe and 
elephants are visiting, 
establish small and 
controlled fireplaces 
around the farm.

Add these briquettes 
to produce a strong 
smelling smoke that 
will blow to the 
direction the elephants 
will approach the 
farm from.

Take care to 
check which 
direction the 
wind is coming 
from.

Do not leave fires 
unattended.

1. 2. 3.

4. 5.

6. 7. 8.

15 cm

20 cm
1:2

Burning chilli is a good way to 
keep elephants away.

This is made up of a 
mixture of elephant or 
cow dung, ground chilli 
and water. This is 
moulded into briquettes 
and left to dry.

Once the brick/briquette is dry, 
you can burn it to create a hot 
chilli smoke that elephants can 
smell from a distance.

Burn these 
downwind in the 
direction of the 
elephants’ path, 
so your 
neighbours are 
spared from the 
strong fumes.

Burning chilli is a good way to keep 
elephants away.

METHOD 3: CHILLI SMOKE TECHNIQUES

They hate the smell, plus chilli 
smoke will mask the smell of ripe 
crops.

4.

Credit: Ecoexist Project, Okovango
 delta, www.ecoexistproject.org

http://www.ecoexistproject.org


TYPE 2: CHILLI BALLS

INGREDIENTS

PROCESS

Elephant or cow dung

Sunflower oil or 
vegetable oil

Clean and empty paint can 

Sharp pointed stick 
and Funel 

Kerosene/ Paraffin

Ground chilli powder

First you need 
to collect some 
elephant dung

Dry the dung and form into 
balls and place to one side.

Take a medium 
bottle of 
sunflower oil. 
Pour out a little 
less than a
quarter of the 
oil and fill the 
bottle with chilli.

Shake well!

This is a very strong repellent, 
so use necessary protective wear 
during this process

Use a stick to poke a hole in the 
ball, and use a funnel to insert 
the chilli liquid.

Take half litre empty and clean 
cans of paint.

Make small holes 3 inch above the 
bottom of the tin.

For best and safest practise - put the dung ball in 
the tin can. Just before you plan to light it, add a 
few drops of kerosene or parrafin on the ball and 
place it in the tin can to prevent a fire. 

The smoke should come out of 
the holes in the tin and spread 
into the surrounding area.

Hang this around several safe 
areas around the farm

if elephants are 
approaching the farm, the 
smell of the burning chilli 
smoke will keep them 
away.

1. 2. 3. 4.

5. 6. 7. 8.

9. 10. 11.

Credit: Dinokeng  Game Reserve’s
HEC Mitigation toolkit 4.0, Antoinette van de Water

12.

13. 14.

Once the ball is alight, gently turn 
it around in the can to smother the 
flames so that it is just smoking.

The balls burn slowly and 
produce a strong smelling cloud 
of chilli smoke.

Cover the tin with its lid so no 
water goes inside.

5.



TYPE 3: TIN CHILLI SMOKE
During the rains, it may be difficult to make chilli smoke so we 
suggest the use of a chilli smoke tin.
Take 1/2 litre empty tin cans with a lid e.g. old paint tins

Make small holes 3 inch above the bottom all around the tin.

Put coal, dry grass, red chilli pods, chilli seeds, etc. inside 
the tin.

Light the fire inside the tin so 
smoke will come out of the 
holes.Cover the tin with its 
lid so no water goes inside. 

Hang several such tins 
around entry point.

Credit: Wildlife, Research and 
Conservation Society, www.wrcsindia.org

PROS

CONS

Research has shown that even the smallest amount of chilli smoke 
causes elephants to react and leave! 

Chilli briquettes are a more affordable  option for small scale farmers.

Installation is very flexible and easy to implement.

Depends on the wind direction. If the smoke blows in the wrong direction,
this can cause irritation to the farmer if his/her homestead is nearby.

Sometimes elephants change their movements to go around chilli sites either 
before or after the chilli is burnt.

Alot of chilli is needed for production. 
Many chilli bricks are needed to protect a field.(5 briquettes every 100 metres)

Materials are locally available, especially when chilli is 
grown as a buffer crop.

Can be effective in helping change elephant movements.

These do not deter elephants in the long-term. Chilli briquettes are good as a 
short-term measure, but not as long-term strategies.

During the rains, this is not very effective. Some type of roofing might need to be 
considered in case of strong rains.

6.

Ensure you are 
close enough to  
keep an eye on the 
smoking cans.

Communicate with 
your neighbours 
and take special 
notice of the wind 
direction to avoid 
harmful interaction 
with the smoke.

Take care of your 
safety and do not 
stand downwind. 
Chilli smoke can be 
very unpleasant for
humans too!

https://www.wrcsindia.org


PROS

CONS
There can be high risk to the user and 
the elephant if used improperly.

Some bull elephants may still return to farm not long 
after being chased away.

Training required to ensure proper use.

Do not use this in a place where chilli bombs can be misused.

Combines two known deterrents into one, 
using smell and sound deterrents. The 
loud noise helps with scaring away visiting 
elephants.

Cheap and easy for anyone to
assemble given basic training.

Effective in deterring elephant herds if used in succession.

MATERIAls needed

Stone/sand Chilli powder

Condom or 
balloon

Firecracker

PROCESS
These are made from chilli powder and a 
firecracker, all tied together in a condom, 
to create a chili cracker. 

The chilli crackers are then lit and thrown 
above the heads of elephants, taking wind 
direction into account.

The explosive sound of the device and the 
chilli powder irritant combine to form
a powerful deterrent to elephants.

Take care when handling 
firecrackers or explosive devices.

1.

2.

3.

4.

Credit: Conflict Mitigation Manual by 
the Elephant Education and Training 
PEACE Project, www.ehranamibia.org

METHOD 4: CHILLI BOMBS, CRACKERS OR AEROSOLS
Use combined methods for most effective farm protection.

If lights and air horns have not worked, you can throw multiple 
chilli crackers in succession. One single cracker might not be 
enough to completely chase an elephant herd off a farm.

TYPE 1: CHILLI BOMBS or CRACKERS

Credit: a Honeyguide  innovation. Honeyguide  in partnership with The Nature Conservancy
trialed this in the area surrounding Tarangire. www.honeyguide.org,

Chilli bombs are a mixture of chilli and firecrackers, in a condom or large balloon. 

The idea is to fill the condom with chilli and then top it up with a firecracker.

It is then lit and thrown near elephants, the result is a bang that has light, smell of chilli and noise.

Chilli crackers combine sound and physical deterrents by using chilli powder and firecrackers.

This is best used to 
prevent elephants and 
other animals from 
entering a farm.

Over time, these may
decrease in 
effectiveness as
certain bull elephants 
may get used to it. They may chase 

out elephants 
that are already 
in farms.

7.

Small particles of stone are mixed with the 
chilli to get some weight on the condom to 
increase throw distance. 3 teaspoonfuls of 
each chilli powder, 3 teaspoons of stone/
sand.)

Be wary of 
chasing 
elephants into 
neighbouring 
farms. 

Good communication
 is key  

https://www.ehranamibia.org/peace-project-resources
https://www.ehranamibia.org
https://www.honeyguide.org


TYPE 2: CHILLI AEROSOLS
PROS CONS

TYPE 3: CHILLI PEPPER GAS DISPENSER / CHILLI BOMBERS

Chilli beeswax rub

Elephants

Fence posts

Outdoor structures

Water pipes

Tree saplings 

This method may use motion triggered 
devices that can be installed on the 
fence (like automatic air freshner 
dispensers).

When an elephant gets close to the 
fence, the device will spray a light 
peppered mist in the elephants 
direction.

Beeswax rub is a new
innovation combining 
dried chilli melted into 
beeswax which helps it 
stick to various surfaces. 

It retains the chilli 
oil enabling it to 
be an effective 
elephant deterrent 
for many weeks . 

This is good because 
elephants can be deterred 
without direct human
intervention.

When used correctly this can 
be a very effective method. 
(positive outcomes in Zimbabwe)

Relatively 
expensive and 
high maintenance.

The direction of the 
spray may be 
influenced by
the wind.

Training and 
experience needed 

This is a  device to shoot ping-pong balls filled with
chilli-oil extract against elephants.

The ping pong balls need to be fired with strong force, so it will reach
the elephant and break when hitting the skin.

While these are unpleasant, they are non-lethal.

Credit: Repelling elephants with a chilli pepper gas dispenser: field tests and 
practical use in Mozambique, Zambia and Zimbabwe from 2009 to 2013 

Credit to Loki Osborn and 
Malvern Karidozo from 
Connected Conservation 
who have designed this.

www.connectedconservation.com

8.

Do not misuse this device, and 
use other deterrents first! 

Only to be applied by
 professionals during
 darting operations! 

https://agritrop.cirad.fr/578356/1/578356.pdf
https://www.connectedconservation.com


ACTIONS TO TAKE :

When working with chilli, do not to touch eyes, mouth and sensitive areas

Credits and Disclaimer:

Caution tips:

We have collected the information above from multiple projects. Main sources
 include: www.connectedconservation.com, www.honeyguide.org, 
www.wrcsindia.org, www.ecoexistproject.org, and www.maraelephantproject.
org. This manual is not extensive. To learn more on using chilli and explore 
literature further, see References.  Save the Elephants advises caution with all the 
methods collected and presented in this toolbox. Further research may be required 
before each site-specific implementation. 
*Save the  Elephants is not liable for any costs, damages or injuries incurred by the use of these methods.

Use protective wear and safety equipment. The use of rubber gloves is 
advisable when handling chilli

Use methods strategically to avoid elephant habituation
When using boundary fires or chilli smoke techniques –
 be careful not to set fire to the farm!

These methods are only suitable if the wind is blowing away from the fields 
and home towards the approaching elephants

Keenly observe the direction of the wind.

Some methods require training and expertise.
Be sure to have the relevant training experience.

Take care of livestock and children. Prioritise safety first with all methods.

Produced by Save the Elephants www.savetheelephants.org Illustrations by Nicola HeathMade in Kenya 2021 

9.

Elephants are very intelligent 
and may get used to a method. 

Sometimes the effectiveness of 
methods reduce as 
elephants become more 
habituated to them. 

Use these spicy deterrents in 
combination with other methods.

HABITUATIONCHILLI MARKETS
Chilli fences and chilli bricks can
create a new income stream for 
farmers, as they grow chillis for 
themselves, to use and as a cash crop. 
Extra can be sold in the market.

With new enterprise development, it 
helps when there is already an
existing market for chillis! 

Value-added products can be made 
out of raw chilli, including chilli oils, 
sauces, jams, powders and flakes.

TRAINING
Training and experience is needed 
with certain methods, particularly the 
more technical methods. 

Chillis are very potent and can be 
extremely painful to humans too!

CHILLI PRODUCTION
If chilli pepper is going to be 
used as a serious deterrent, 
local production needs to 
be ramped up. 

Try and scale up chilli 
production, through 
establishing nurseries or 
greenhouses.

WIND AND SAFETY
Wind is a big factor to 
consider with smoke 
and aerosol techniques. 

Take care with children 
and the elderly. 

Wash hands thoroughly 
when touching chilli.

GOOD FOR DRYLAND

Chillies are more drought 
resistant than crop species like 
maize, and are more suitable for 
arid areas with more 
unpredictable rainfall (grows 
well in low rainfall areas)

ALTERNATIVE CROPS
Instead of growing plants that attract elephants, farmers are 
encouraged to plant crops that are disliked by elephants – e.g 
sunflowers, ginger, lemongrass, chilli, garlic, onion, tobacco, 
rubber, cotton or eggplants along the fence line. 

This might reduce the appeal of crop raiding and may help
prevent fence breaking.

https://www.connectedconservation.com
http://www.honeyguide.org
https://www.wrcsindia.org
http://www.ecoexistproject.org
http://www.maraelephantproject.org
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit
https://www.wrcsindia.org
http://www.honeyguide.org
http://www.maraelephantproject.org


The Metal Strip “Kasaine” fence installed around the outside of a farm 
creates erratic metal clanging noises as it blows in the wind. It reflects 

the sun or torch light towards approaching elephants creating both a 
visual and noise deterrent.

The fence is made of lightweight strips 
cut from corrugated metal strips strung 
on binding wire.

An ideal deterrent method for low budgets 
that farmers can make themselves from 
widely available materials.

Von Hagen, R. L., et.al. (2020). Metal strip fences for preventing African 
elephant (Loxodonta africana) crop foraging in the Kasigau Wildlife 
Corridor, Kenya. African Journal of Ecology, 59(1), 293–298.

MATERIALS NEEDED FOR FENCE: To construct the Mabati/Metal strip fence, 
you will need to gather the following items: As noted in the Construction Manual by Wildlife Works, 2021

Metal (mabati) sheets, metal 
rolls or any other galvanized 

metal (Iron or Steel) Tin snips Binding wire Hammer 

Pliers

Nails 

Paint brush 
Posts/trees to use 

as posts Shovel/jembe Measuring tape Thick work gloves for protection

Insecticide/old engine oil/
nylon paper to protect posts 

from termites

1.

Kenya - Kasigau Wildlife 
Corridor, Sasenyi

metal strip fence 

http://onlinelibrary.wiley.com/doi/epdf/10.1111/aje.12821
http://onlinelibrary.wiley.com/doi/epdf/10.1111/aje.12821
http://onlinelibrary.wiley.com/doi/epdf/10.1111/aje.12821
http://www.lynnvonhagen.com/_files/ugd/f80d2a_a0617a9e626748cea3050ca8dd810e95.pdf


CONSTRUCTION METHOD:
PREPAraTION OF POLES:

Dig holes around your farm for the poles with a 
distance of 8 meters between each pole.

Each hole should be 
60cm deep.

Each post should 
be 2.5m long.

Leave the treated poles to dry for 24hours. After treatment, 
pack the poles into the holes firmly so they are set in position.

You can also 
tighly wrap nylon 
paper around 
the base of the 
poles.

PREPARATION OF MABATI STRIPS:
Using tip snips, carefully cut the Mabati sheets with 
measurements of 13 to18 cm long and 4 to 5 cm wide.

Use a nail and hammer to bang a hole in 
the top of each metal strip to hang them.

Use the paint brush to paint the poles 
with insecticide or old engine oil.

This prevents termites from 
destroying the poles.

TIP

You can grow mint in your 
farm to keep termites 
away from the poles.

TIP

TIP
Preferred option for poles is using natural 

trees like Commiphora spp, which re-grow 
with roots. There is no need to cover them 

with oil or insecticide.

TIP
Make sure the hole is not too close to the 
edge of the metal strip, as it may cut and 

fall off.

TIP
Different sizes assist by causing more 

noise when the metal pieces clatter 
against each other.

Use thick work or rubber gloves to avoid injury.SAFETY TIP:

8 meters 

60
 c

m
 

2.5 meters

3-4 cm 

13
-1

8 
cm

 

2.



Produced by Save the Elephants www.savetheelephants.org Illustrations by Nicola HeathMade in Kenya 2022 

CAUTION TIPS:
This idea was created in Kenya by Simon Kasaine and developed and tested by the Elephants and Sus-
tainable Agriculture in Kenya (ESAK) project and its partners: Wildlife Works, Western Kentucky Univer-
sity, Jomo Kenyatta University of Agriculture & Technology, Auburn University, the Earthwatch Institute 
and the International Elephant Foundation. For literature and resources used, see References. More 
research may be required before each site-specific implementation. Safety and caution is 
advised with all the methods presented in this toolbox.

Credits and Disclaimer:

*Save the Elephants is not liable for any costs, damages or injuries incurred by the use of these methods.

Beware of sharp corners of the metal which can cut skin.

Use protective equipment when needed.

Minimize usage of insecticides. In high amounts they will 
negatively affect the environment.

There is a risk of elephant habituation. It is best to 
combine different methods to increase effectiveness.

Continue this process until you have 
prepared a length between 2 poles.

Cut the binding wire to 12 m 
long. This will be the length 
between 2 poles, including 
loops and end sections.

Gather 3 to 4 metal strips 
together and put the binding 
wire into the holes.
Make sure you leave 1m of 
plain wire on each side to tie 
tightly around the poles. Use 
a nail if you need to create a 
firm fixing for the wire on the 
post.

Using pliers, make twists on the binding wire 
between each bundle of metal strips. Tie each end of the binding wire to 

the poles.
Wire should be at a height of 1.5m 
from the ground which is the chest 
height for an elephant.

You can hammer a nail on the pole 
and hang the wire over it to sup-
port the weight of the metal strips.

Continue until you have 
fenced the whole area of 
your farm.

TIPS FOR MANAGEMENT:
It is important to have strong poles to support the weight of the metal strips.

We advise removing the Metal Strip “Kasaine” fence after harvest season, and 
store it. The less elephants are exposed to the metal strip fence, the less likely 
they are to become used to it.

With time, the moving metal strips will wear down the hole and fall off.
The shininess of the metal will dull with time, but the noise should remain.

Add a second layer of 
metal strips for more 
effectiveness.  

PROS:
Low-moderate set up cost.

The Metal sheets are easily available at local shops.

The fence requires low maintenance as metal lasts for 
years.

Fencing is a long-term investment. Good fences should 
last several years.

The erratic noise generated by the fence may make this 
technique resistant to habituation.

Any sound or reflection could prevent elephants from 
approaching closely.

If elephants break through the fence, the noise and the 
annoyance of the sharp metal may make them feel unsafe 
and could wake up the farmer who can chase away the 
elephants.

TIP
This is to prevent all the metal strips 

from sliding together on the wire which 
would reduce effectiveness.

+

0.4 meters apart

See: Kasaine Metal strip fence 
Construction guide.

3.

Combine with Chilli 
Fence or other Noise 
Deterrent methods.

http://www.savetheelephants.org
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit
https://www.lynnvonhagen.com/_files/ugd/f80d2a_a0617a9e626748cea3050ca8dd810e95.pdf
https://www.lynnvonhagen.com/_files/ugd/f80d2a_a0617a9e626748cea3050ca8dd810e95.pdf
http://www.wildlifeworks.com


These are eco-friendly barrier fences 
made from living plants or trees that 

keep elephants and other wildlife away 
from farms and compounds.

With natural fencing, instead of cutting down trees 
to make materials for building fences, we can live 
in harmony with nature by planting more trees and 
shrubs.

Placing any type of boundary, such as 
bio-fences, trenches, or electric fences 
must be considered carefully so as not to 
increase conflict by cutting off movement 
corridors,fragmenting populations, and 
causing elephants to become more 
desperate or aggressive. (Fernando et al., 
2008; Gunaryadi et al., 2017).

Apart from their 
protective role, live 
fences play an 
important part in 
environment 
management, soil 
stability, nutritional
 balance and income 
generation.

Selection of plant 
species, design of 
fences and 
management all 
depend on climate 
conditions.

Mishra, S., Vasudevan, P., & Prasad, S. (2011, June). 
Biofencing- an eco friendly boundary wall.

bio-fences as barriers

1.

“no way through 
these thick trees”

https://www.researchgate.net/publication/215644433_Biofencing-_an_ecofriendly_boundary_wall
https://www.researchgate.net/publication/215644433_Biofencing-_an_ecofriendly_boundary_wall


Design of bio-fences:
a)  Living fences with wooden frames/live fence posts:

Live fence posts are trees 
that are grown in single 
lines used instead of metal 
or wooden posts for
supporting barbed wire, 
bamboo or other fencing 
materials.

Dense dead twigs and 
branches can also be tied 
upright along the live fence.

For creeper plants, 
creating a structure can 
help the plants grow around 
the frame and eventually 
form a dense, tight barrier 
fence.

As the trees grow, 
branches are crossed and 
tied to the framework.

Living fences combined with 
chilli shrub fence on the outside 
may keep elephants out.

b) Hedges:
Live hedges are thicker, more densely spaced and are intercropped with a variety of 
species.

Hedges are often comprised of thorny species and may or may not be strung with wire.

The trees are planted in zigzag pattern, having a gap of 30cm- 40cm between the 3 
to 4 rows.

Digging trenches with 
bio-fences:

A system of trenches improves 
water infiltration and increases root 
growth.

The trenches aid in plant recovery 
while minimizing the labour work.

Border trenches should measure a 
width of 50 cm for single rows, 80 cm 
for double rows, and be 60 cm deep.

See Trenches for 
more information.

2.

30 - 
40 cm



Examples of Common trees used: Thorny plant species work best to form live barriers and hedges as the thorns may cause pain 
to elephants.

1.  Palmyra palm trees:Location; Sri Lanka

Palmyra repels elephants with razor-sharp edges that grow on the trunk.

It involves planting four rows of seeds in a zig-zag 
pattern with 5-6 feet between each tree planted 
and approximately 8 feet between rows.

It takes approximately eight years 
for palmyra plants to reach full 
maturity and be at a point where 
they can function as a thick spikey 
bio-fence (Stearns, 2014).

Another long-term deterrent fence must be used for the time being while the trees are 
growing.

The Palmyra fences can survive extreme weathers such as droughts, 
forest fires, and live in any type of soil.

This tree species produces 
fruits that can be sold for 
additional income for the 
farmer.

Farmers can use the leaves for fuel and 
thatching roofs, walls and mats, and 
weaving baskets.

See Tree 
Protection for 

more

Read more on: Palmyra Bio Fencing: a sustainable solution to resolve human elephant conflict in Sri Lanka. Practical Action Sri Lanka.

YouTube links: - https://www.youtube.com/watch?v=aoASL_IqGAE        - https://www.youtube.com/watch?v=oLN3RVCFQzg

To ensure elephants do not feed on 
the fruits, cover the tree trunks with 

dung paste or build a sharp rock 
barrier around the trees.

TOP TIP

3.

5-6 feet

https://answers.practicalaction.org/our-resources/item/palmyra-bio-fencing-a-sustainable-solution-to-resolve-human-elephant-conflict-in-sri-lanka/
http://www.youtube.com/watch?v=aoASL_IqGAE
http://www.youtube.com/watch?v=oLN3RVCFQzg


3. Acacia species:

Species such as
 Acacia brevispica, 
Acacia nilotica, Acacia 
tortilis can be grown as 
biofences.

Elephants like to feed on the leaves of Acacia trees. You can protect your trees using various methods such as 
hanging beehives or applying dung paste.

2.  Thorny Bamboo:
They grow fast and have other uses such as- house construction, thatching of roofs, weaving 
baskets, furniture, etc. that can be sold for additional income.

Bamboo skins are also weaved into barriers, which 
are later sealed with chilli and cow dung paste.

See Chilli Deterrents and 
Tree protection for more 

on dung paste

See Tree 
Protection for 

more

Acacia brevispica Acacia tortilis Acacia nilotica

4.



5.  Citrus fruits- lemons & orange:
The Orange Tree Barriers: In Sri Lanka, Project Orange Elephant is an innovative initiative
put forward by the Sri Lanka Wildlife Conservation Society (SLWCS) in the year 1995. They
theorized that Asian elephants avoid citrus fruits.

They approached the Dehiwala Zoo and conducted feeding trials on elephants by 
offering different foods such as carrots, bananas, cucumbers and orange.

Elephants avoided the orange leaves, while eating the other food.

Orange trees mask the smell of crops and deliver a 
natural deterrent to prevent elephants from raiding 
farms, hence, reducing the chance of conflict.

Mature citrus trees are tall enough that the elephants 
won’t trample them.

The fruits from citrus trees can be used to make 
pickles, or sold in the market by the farmer.

Sisal:
Agave is a fibre yielding drought tolerant 
plant that grows well on drylands.

Cactus and similar plants are good for 
dry, arid climates where other types of 
plants have difficulty surviving.

4.  Commiphora spp:
Trees such as Commiphora africana grow well in dry lands, providing medicinal, food
and various other uses.

A post cut from a mature tree can be re-planted in the soil and it will re-grow into a 
new tree.

Some Commiphora species such as Commiphora Jacq are favoured by elephants 
and in some areas the trees are destroyed in great numbers, so be sure to 
understand which species you are using.

For example, in the Mapungubwe National Park, in Northern Limpopo Province, 
South Africa, elephants have severely damaged these trees. Often the very old trees 
are targeted and almost destroyed completely.

Holscher, B. (2011). Commiphora. Plantz Africa.
http://www.plantzafrica.com/plantcd/commiphora.html

5.

http://www.slwcs.org/project-orange-elephant
http://www.slwcs.org
http://www.plantzafrica.com/plantcd/commiphora.html
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Credits and Disclaimer:

PROS + cons -

It is 
environmentally 
friendly.

Moderate 
maintenance 
required to 
remove weeds.

You must know which tree 
species will grow well in the 
weather in your environment.

It takes a long 
time for trees to 
mature and 
become effective.

Seedlings require 
lots of care 
and attention.

If not taken care of, the 
seedlings will die in the initial 
stages.

When relying on bio-fences as farm barriers, there must be 
consideration on long-term landuse planning and advice 
from informed wildlife advocates and rangers in order to 
place fences in appropriate areas.

The fences must be weeded two or three times during the first 
year after planting, to reduce competition from weeds.

Medicinal plants such as Neem and African cherry 
can also be grown within live fences.(Elevitch and 
Wilkinson 2000).

Some tree species omit smells that elephants do not like, which can be used to mask 
the smells of palatable crops.

Always consider using organic/natural pest control, when necessary.

Be careful when selecting spcies like bamboo to use as a living fence, as they can easily 
spread out of control if they’re not carefully maintained.

We have collected the information above from multiple sources that are sourced throughout the document. This manual is not 
extensive. The learn more and explore about Bio-fences and Walls/Barriers, see References. Some original words commonly 
used have been simplified for easy understanding.
Save the Elephants advises caution with all the information collected and presented in this toolbox. Further research may be 
required before each site-specific implementation.
* Save the Elephants is not liable for any costs, damages or injuries incurred by the use of these methods or information.

Giribawa Elephant Bio Fence. Regenerative Organic Sri Lanka.

6.

Make sure you are not blocking important wildlife and elephant corridors. 
This will increase conflict and force elephants to enter in your farms.

Bio-fences act 
as windbreakers, 
protecting soils 
from soil erosion, 
which overall 
increases
crop yields.

Cost effective, 
as compared to 
other walls such 
as electric fences 
and stone walls.

Termites will 
not attack living 
trees.

Strengthens and 
enriches soils.

See Crop Choice 
& Kitchen Garden 

Practices

TIPs

Use combined fence barrier methods 
while the seedlings are still maturing.

See Protecting Schools & 
Compounds for more on 

Bio-fences.

Protect your trees from debarking by 
elephants- see Tree Protection.

https://www.savetheelephants.org
https://www.savetheelephants.org
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit
http://regenerativeorganicsrilanka.org/blogs/news/project-1-giribawa-elephant-bio-fence


Goal: Develop elephant-proof crop storage methods 
to help protect your food from elephants.

In addition to raiding 
crops, elephants may 
damage houses and 
property in the search 
for stored food.

Why/ What is the problem?

Elephants sometimes learn to feed on 
staple crops or other readily available 
food on farmland or stored in houses as it 
tends to be nutritionally rich.

Costs:

Damage to property. Loss of income 
from crops.

Loss of food source.

Fear and stress. Human injury.

Other negative or possibly 
harmful interactions between 
humans and elephants.

Main images of the problem:

Property damage – Elephants may 
damage property in the pursuit of food 
by breaking into homes to access food 
sources.

Elephants may cross paths with 
humans in their search for food 
within homes or buildings.

Surprise encounters and direct 
confrontations with elephants can be 
extremely dangerous 
or fatal.

Food security – Threats to food 
stores and income from selling food 
as elephants may consume valuable 
subsistence harvest. This can lead to 
more livelihood stress and household
vulnerability.

1.

Food storage and protection



When is food raided?
This usually happens during the night time when elephants are more 
comfortable walking through villages and farms.

Or in the dry season when food sources are scarcer for elephants to 
find.

Elephants are very intelligent and 
have a remarkable sense of smell. 
They can sniff out ripe and tasty crops 
and harvests from a distance.

METHODS TO HELP PROTECT FOOD
HELPFUL TIPS

SAFER FOOD STORAGE METHODS:
There are different types of grain stores – use a method that is most appropriate for you.
The most effective way to avoid elephant raiding is to store crops in concrete/brick 
granary stores.
Unfortunately, these types of stores can be expensive and labor intensive to build.

Whenever possible, farmers should store their crops in airtight containers so that
 elephants cannot smell them.

Ensure your grain is well 
dried before storage.

EXAMPLES OF FOOD STORES
1. Traditional Timber/ thatch stores

These are typically made of timber.

However, elephants may find these 
easy to destroy or damage and they 
are more fragile and vulnerable to 
elephant raids.

These can also be vulnerable 
to pests, if not airtight.

Problems with some of these
traditionally built stores can be 
addressed by modifying the design.

Source: International Elephant Foundation
https://elephantconservation.org/hec-in-nkala-game-management-area/

2.

South Africa

Sealed calabash Bucket container Large plastic Tupperware

https://elephantconservation.org/hec-in-nkala-game-management-area/


2. Brick or cement store or ‘Felumbus’
Traditional grain stores can be adapted to be stronger and less vulnerable to raids using 
concrete instead of just mud, and adding a heavy lid and small door opening but 
maintaining a traditional shape.

The store door can also be locked, helping prevent theft by people too.

A felumbu/ ‘elephant-safe grain store’- is a grain store, shaped like a giant upturned 
mug and is made of bricks and cement and can hold up to a ton of maize grain.

This is a concrete and sealed construction consisting of a body attached to a cement grounding.

What is an elephant safe store:
It has a removable lid for filling crops and a small door on the lower part, for regular access to 
the grain.

Elephants are known to easily demolish traditional structures and break into homes. 

These safe stores help to reduce damage to homes as elephants come into the village looking 
for food – because they make it less easy for elephants to smell out or access the grains.

Best for individual family level or shared between a small group (good
cooperation is needed if shared between groups as grains inside are merged).

Credit: The elephant safe granary store has been developed and successfully tested by 
the French based NGO Awely – Wildlife and People and further implemented by 
Conservation South Luangwa, Zambia.

There are different variations to this design.

Zambia

3.

Zambia Zimbabwe

For example - Buffer crops, chilli fences or 
white rock barrier with sharp rocks.

Use combined methods for extra 
protection/ barriers to hinder 
elephants advancing.

Use specific concentrated boundary protection 
methods to protect food stores or growing crops.

These help to add extra protection.

Sharp white rocks can be used to 
fortify traditional timber structures.

See document on Chilli deterrents 
for ways to use chilli to protect your 
grain store.

Sources:
See Awely Red Caps Program, Awely Wildlife and People 
(2015) Eva Gross for construction details and concept 
design - https://www.awely.org/en/information/

https://www.awely.org/en/information/


B. Full cement store

Once the brick construction is 
dry, use a wooden block to 
plaster the outside with ce-
ment to give the structure extra 
strength.

These can be used to store 
20 x 50 kg bags of maize, 
upto 1,000kg.

https://cslzambia.org
https://cslzambia.org/human-wildlife-conflict-mitigation-community-engagement

Pro: no fuelwood consumed and store is heavy duty.

Con: expensive because all materials must be purchased.

Materials

7 bags of cement 
(3 for blocks and 
3 for construction, 
lid and plastering)

Wooden block (to 
plaster cement onto 
the brick structure).

1 wheelbarrow of 
stones

30 wheelbarrows 
of river sand

+
-

4.

A. Brick or cement:
Made of locally produced bricks and cement.

Pros: lower cost - bricks can be produced in the village.

Cons: firewood is consumed for burning bricks and, if not made 
accurately, the store might crack.

Needs to be constructed well, or it will be at risk of cracking.

Materials

3 bags cement (for 
construction, lid 
and plastering)

300 bricks 
(dimension: L: 22.5 cm, 
W: 12 cm, H: 7 cm)

1 wheelbarrow of 
stones.

19 wheelbarrows of 
river sand.

+-

Sources:
FAO, https://www.fao.org/3/x0530e/X0530E05.htm
Awely Red Caps Program, Awely Wildlife and People (2015) Eva Gross 
for construction details and concept design;
Conservation South Luangwa.
Conservation Lower Zambezi Watch: Elephant Safe Food 
Stores in South Luangwa, Zambia, 2021 - 
https://www.youtube.com/watch?v=MOncVdXF4BM; Zambia

2.

3.

Digging the foundation with a diameter 
of 145 cm. Dig the circle with a depth of 
10 cm.

Lay mortar of cement into the ring and lay 3 
layers of bricks. When dry, fill the centre with 
soil, hard rocks, water and compact. 

Once foundation is dry, lay plastic sheet of 
2x2m on top to create a moisture seal. Then 
lay bricks in a circle to construct the round 
wall. Use 16 bricks per layer. Leave out 1 
brick per layer to create small door opening 
about 10m -10m. 

1.

https://cslzambia.org
https://cslzambia.org/human-wildlife-conflict-mitigation-community-engagement
https://www.fao.org/3/x0530e/X0530E05.htm
https://www.youtube.com/watch?v=MOncVdXF4BM;


3. solid wall bins 

5.

Tips:
Poorly constructed shelters may crack – allowing 
intrusion of pests like termites or weevils. Ensure 
there are no cracks or holes in your store as pests 
will be able to infest your store.

Shelters need to be properly built and maintained, 
using construction instructions.
(See Awely booklet for more details)

Create a lid that can be fixed on and removed during the next season. 
Seal the lid well.

It is important to seal the lid and door properly so that no insects or oth-
er pests can enter. A roof is recommended to help protect the structure 
from the elements in the long term.

Regular checks and maintenance are required.

Door - Construct a small door at the bottom in order to access your grain. 
You can include a lock in your design to help prevent theft. Make sure it’s 
wide enough to fit a spade to shovel out your grains.

Clean and dry your store between harvests.

Maize needs to be perfectly dried for storage.

High initial investment cost due to materials 
needed, but low maintenance once built.

Sources:
See Awely Red Caps Program, Awely Wildlife and People (2015) Eva 
Gross for construction details and concept design.
Conservation South Luangwa - 
https://www.youtube.com/watch?v=MOncVdXF4BM

Usually used in dry climatic conditions (traditional in Sahel region of
Africa).

Usually made of timber, mud or clay.

Example = the ‘Pusa’ bin
Developed by the Indian Agricultural Research Institute(I.A.R.I.)

These silos can be made of earth/sundried bricks.

They are rectangular in shape and have a capacity of 1 to 3 tonnes.

https://www.fao.org/3/t1838e/T1838E14.HTM#Alternative%20storage%20
technology%20at%20farm/village%20level

Inlet opening Wooden frame 

Outer wall

Inner wall 

Polythene sheet

Outlet opening 

These larger storage 
bins can be more 
appropriate for 
communal village 
storage of grains. 

A polythene sheet 
stops moisture from 
entering the grain 
stores. Ensure the 
lid is water tight 
against the rain.

www.youtube.com/watch?v=MOncVdXF4BM
https://www.fao.org/3/t1838e/T1838E14.HTM#Alternative%20storage%20technology%20at%20farm/village%20level
https://www.fao.org/3/t1838e/T1838E14.HTM#Alternative%20storage%20technology%20at%20farm/village%20level


5. Other storage options:
Traditional farm/village storage methods

TEMPORARY STORAGE METHODS
Grains need to be dried appropriately before being stored.

Aerial storage

Storage on the ground/ floors

Open Timber Platforms Sacks

6.

Hanging crops to dry 
can keep it out of reach 
from pests temporarily. 

Most crops need 
drying before 
storing to avoid 
rotting.

Common 
storage 
methods.

4. Water tank for cassava 
maturation

Location – Central Africa – In some places, Cassava is 
a main staple food and many families rely on it as a daily 
meal.

Cassava consumption can be dangerous as the plant is 
toxic and needs a water treatment of 2-5 days 
in fresh water to remove toxicities in 
the tuber.

Initiative- Construction of a small 
ripening tank in the village where 
people can safely store their cassava 
bags. This removes the need for 
frequent river visits.

Tips:

Good community 
collaboration is 
needed.

More research 
is needed.

You can use white rocks/chilli methods 
to help fortify this food storage meth-
od against curious elephants.

Sources: https://encosh.org/en/initiatives/water-tank-for-cassava-maturation/ 
(NGO initiative led by Antoine Ede)

PROS + cons -
Provides a safe place for 
ripening cassava.

Improves community life by de-
creasing effort/time needed to 
reach the river, carrying heavy
cassava bags.

Need access to a functional 
water pump.

Older farmers may be slow to 
adopt new ideas and prefer to 
stick to their traditional methods 
of storing cassava to avoid toxins.

https://encosh.org/en/initiatives/water-tank-for-cassava-maturation/


Alternative storage technology at farm/village 
level
Underground storage
Used in dry regions, where water table 
does not endanger contents.

Few problems with rodents and insects, 
temperature usually remains constant. No 
need for continuous inspection.

Disadvantages include laborious 
construction, difficulty removing grain stores 
and penetration by water is possible.

https://www.fao.org/3/t1838e/T1838E13.htm

OTHER WAYS TO HELP PROTECT FOOD
USING COMBINED METHODS

Use combined methods for extra protection and resilience.
Example: add a trip wire or chillies to protect your grain 
store.

7.

Stone

Mud

Ground 
level

Concrete 
lining 

The floor of the pit may be strengthened with stones, earth or concrete; and the walls can be solidi-
fied with cow dung, or chicken wire mesh plastered with cement.

A double layer of concrete, each layer about 5 cm thick, with chicken wire sandwiched between the 
2 layers can provide extra strength.

Recommended to put grains into plastic sacks and stack them in the pit.

Digging small trenches around the pit can help divert rain water away from the stored grains.

LONG-TERM STORAGE METHODS Storage baskets (cribs) 
made of plant materials

Calabashes, gourds, 
earthenware pots

Jars
Plastic drums 

or silos
Metal silos and tanks

Grain inlet 

Grain storage

Grain outlet



FARMING ALTERNATIVE CROPS

Farming and marketing alternative crops that elephants don’t like to eat, 
such as crops containing essential oils, that also will not attract 
elephants when stored.

African elephants have been seen to avoid chillies, sunflowers, lemon 
grass, ginger, and garlic and Asian elephants are seen to avoid basil, 
citronella, chamomile, coriander, lemon grass, mint, and
turmeric.

If you can, try not to store food in your home/ sleeping area.

DO NOT STORE FOOD IN YOUR 
HOME OR SLEEPING AREA

Gross et al. (2020) – “suggest the need to reduce the attractiveness of villages 
storing food in locked and safe places, away from sleeping areas, and to foster the 
development of elephant safe stores, appropriate to the particular cultural 
background of the target area.”

Farmers are also encouraged to store their crops outside of the home to decrease the 
chances of injury and/or destruction of the home in the event of an elephant raid.

PESTS
Take care of pest management when 
storing your food. These food storage 
methods/ideas can help save food that 
might be damaged by 
insects (may be helpful against pests).

Using a solid/well-secure grain 
storage method is important, as 
elephants are not the only threat to crop 
harvests.

DRYING AND STORING FOOD/ HARVEST
Take care to dry your food e.g maize sufficiently before storing. 
Any water in your grains will cause food to rot or grow bacteria.

Storage structures need to be moisture proof and 
adequately ventilated/aired.

8.



ACTIVE NIGHT GUARDING
Night guarding should be well coordinated and planned.

“The habituation of elephants to human disturbance is a risk factor, which is 
likely to increase, especially when guarding techniques are carried out in an 
uncoordinated and ineffective manner.” (Gross et al. 2019)

TIPS + 
CONSIDERATIONS

Elephant safe food storage methods can help with reducing the damage 
by elephants, but may not stop elephants from still trying to access food 
sources.

Emphasis on building structures well and with good quality = to maximize 
grain protection.

With all methods, there is a risk of elephant habituation. Best to combine 
and vary strategies. Elephants are very intelligent and may adapt their 
behaviour over time. Consider rotation or combined method.

Always take care and prioritise safety when encountering elephants.

When guarding at night, be aware of elephant behaviour and keep a safe 
distance.

Disclaimer – Use the right grain store for you - https://postharvest.nri.
org/lossreduction/choosing-the-right-grain-store/metal-silos-and-
tanks

Credits and Disclaimer:
We have collected the information above from multiple sources. The ideas
presented here are from Conservation Lower Zambezi, Conservation South 
Luangwa, Awely CAPS Programme and the International Elephant Foundation. 
See References for more information. Save the Elephants advises caution with all 
the methods collected and presented in this toolbox. Further research may be 
required before each site-specific implementation. Save the Elephants is not 
liable for any costs or damages incurred by the use of these methods.

Produced by Save the Elephants www.savetheelephants.org Illustrations by Nicola HeathMade in Kenya 2022 

Other challenges for food storage 
and grain loss:

Pests and other small animals 
(insects/birds/rodents)

Microorganisms

Weather/Temperature/
Moisture

Individual vs community 
storage options

Theft

9.
Consider differences in Dry Season vs Wet season storage.

Take turns with 
your neighbours 
to guard against 
elephants when 
the crops are 
ripening or just 
harvested and are 
drying.  

See Watch Towers 
for more information. 

https://postharvest.nri.org/loss-reduction/choosing-the-right-grain-store
https://postharvest.nri.org/loss-reduction/choosing-the-right-grain-store
https://postharvest.nri.org/loss-reduction/choosing-the-right-grain-store
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit


Different Hive 
Designs

MATERIAL CHECKLIST: (to protect 1 acre or 300 metres of fence line)

Langstroth hive

Kenyan Top Bar hive

Traditional log-hive

Dummy hives are like the shadow of 
beehives and can help fool elephants 
approaching the fence.

Measuring 
equipment

Digging
 Tools Pliers 25kgs of 

binding wire
25kgs of galvanised/
non-rust fencing wire

60 posts 15 shades 15 dummy hives 15 beehives

If elephants attempt 
to enter the fenced 
area, they will try to 
pass through this 
wire connecting the 
beehives. 

This will pull the 
wire. causing the 
beehives to swing, 
releasing the bees.

Elephants display a negative reaction 
towards bees. 

“Dummy” or fake beehives help 
reduce fence costs and help give 
some distance between bee colonies. 

Beehive fences are a series of interlinked beehives connected by wire and built around 
the outside of a farm to help protect crops from elephant raids.

 The bees also provide honey and pollination services for the farmer.

1.

A Beehive fence is
made up of 5 key parts: 
1. Posts 
2. Shades
3. Beehives
4. Dummy hives 
5. Wiring

www.elephantsandbees.com 

Best used in
combination 
with other
deterrents. 

DUMMY OR FAKE
HIVES

https://elephantsandbees.com
https://elephantsandbees.com


Measuring:

First, identify an area of your farm 
you would like to protect.

Construct your beehive fence at the
 perimeter of this planting area.

Posts for hanging beehives and
dummies should be 3 metres apart.

Measure 7 metres to the start of 
the next pair of posts, to make a 
3-7-3-7 metre arrangement.

There should be one beehive and
one dummy hive for every 
20 metres of beehive fence.

Beehives should be hung 
1.2-1.5 metres  high for 
easy honey harvesting.

And to be as visible as possible
for an approaching elephant.

Hanging the beehives:

DIGGING posts:

Each post should be 
2.5-3 metres long.

The post holes 
should be dug at 
least 60cm deep.

Pack in the soil as
tightly as possible to 
ensure the posts are 
stable.

CONSTRUCTION PROCESS

1 2

3

Shade for your beehives: Shades protect the hive from 
over-heating, which will cause the
bees to leave.

Shades should be hung 30 cm above 
the hive for good air circulation.

They can be made from a plywood 
sheet or thatched from woven sticks 
and dried grass.

Attach simple binding wire to each 
corner of the shade and loop around the 
posts. This will make it easy to adjust 
the shade if needed.

Plywood 

Thatched 

2.

2.5-3 
metres 

60cm/
2 feet 

1.2-1.5m 

3m
7m

3m
7m

20m

30
 c

m
 

Check out the Elephants and Bees Beehive Fence 
Construction Manual (4th Ed.) for more fence and
 construction details. www.elephantsandbees.com 

https://elephantsandbees.com/wp-content/uploads/2019/07/LKING-2019-Beehive-Fence-Construction-Manual-4th-edition.pdf
https://elephantsandbees.com/wp-content/uploads/2019/07/LKING-2019-Beehive-Fence-Construction-Manual-4th-edition.pdf
https://elephantsandbees.com


Wiring together the beehive fence:

1 2 3

4 5 6

7
8

Cut galvanized or non-rust fencing wire into 30 cm. 
These will be used to hang the beehives) 
(you will need 4 per each beehive) Twist a loop in one end of each piece. Insert these pieces into the attachment 

points on the corner of the hives.

Secure the loops by gently 
twisting this 2-3 times. 

To hang the hive, insert a new piece of galvanized wire 
through each loop and around the nail on the post. The hive 
should be suspended approximately 1m above the ground.

Twist a small loop in the wire around halfway 
between the hive and post. This will be used to hang 
the shade over the beehive with thinner binding wire.

Suspend the shade by 
connecting these loops 
to the holes in the shade 
using binding wire.

Same idea for dummy hives. 

Connect the dummy hives to the 
posts using galvanized wire and 
twist a small loop approximately 
halfway along.

STEP 1: ATTACHMENT POINTS

STEP 2: HANGING THE HIVE FROM THE POSTS

STEP 3: HANGING THE DUMMY HIVE FROM THE POSTS

3.



TIPS FOR MANAGEMENT:

Excessive force from an 
elephant will release the 
wire, rather than pulling 
down the hive.

This idea was developed by Dr. Lucy King, Elephants and Bees
Project, Save the Elephants. More information: elephantsandbees.com.
For literature and resources used, see  References.  More research may be 
required before each site-specific implementation. Safety and caution is 
advised with all the methods presented in this toolbox. 

*Save the Elephants  is not liable for any costs, damages or injuries incurred by the use of these methods.

Credits and Disclaimer:Caution tips:

Produced by Save the Elephants www.savetheelephants.org

Make sure you construct the fence a safe distance from nearby 
homes, livestock or roads. 

Use protective clothing and always take care when 
handling bees.

Any work on beehives that are occupied should be done
at night when it is cooler.
African honeybees are very aggressive and bee stings
can be fatal if you are allergic.

Made in Kenya (2021) Illustrations by Nicola Heath 

STEP 4: LINKING THE MAIN FENCING WIRE CONNECTING 
ALL THE HIVES TOGETHER

9

 Make sure the wire passes on the outside of the posts.

Do not twist this wire so that when under high 
strain it will release instead of pulling down 
the post and beehive.

10

Rubbing fresh beeswax on 
the bars and rubbing 
propolis round the
entrance may attract pass-
ing bees and encourage 
hive occupation.

Beehives need be 
occupied to be effective 
as a deterrent method.

Some tree species can be 
cut and replanted. These 
may regrow roots to create 
a ‘live’ tree-fence to hang 
your beehives from.
Beehives can be used to 
help protect trees. 

It is important to keep 
your beehives as clean 
as possible. Bees will 
not want to occupy a hive 
if there are pests.

If the beehive is too low to 
the ground (less than 1.2 
metres), it can become 
vulnerable to predators 
such as honey badgers.

If you can, provide clean 
water nearby for the bees 
during the dry season.

Weak or unstable posts 
may fall over in the heavy 
rain or when the hive is full 
of honey.

Correct and well-
maintained wiring is SO 
important for the fence to 
work well!

Do not cut down indigenous 
flowering plants or trees 
bees will feed on.

Encourage bees by planting 
flowering plants and crops.

Planting sunflowers is a 
good idea as bees love 
them, and elephants do not! 

4.

Visit https://beesfordevelopment.org
for helpful beekeeping resources 

Sensitive body parts
like elephant ears and 
trunks are especially
vulnerable to bee stings. 

Using 
grease on 
the wiring 
helps to 

repel pests 
like ants 

https://elephantsandbees.com
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit
https://www.savetheelephants.org
https://elephantsandbees.com
http://resources.beesfordevelopment.org


Early Warning Systems
Night guarding with light & fire deterrents

Trip alarms

Cellphone & LED lights-based warning systems

Infrared or motion-triggered sensors

Watchtowers / observation towers



Elephants are well known to raid farms during the night. To ease 
guarding at night, lights and fire deterrent methods are seen to be most 

effective to chase elephants away from farms and bomas.

NIGHT GUARDING WITH LIGHT AND FIRE DETERRENTS

Elephants are intelligent 
and will manage to enter 
farms without emmiting 
any noise.

Light and fire deterrents, 
together with noise, have 
been traditionally used to 
chase elephants away.

Researchers have found that elephants are more alarmed by 
flashing lights than barking dogs.

High-powered 
flash light/
spotlight

An airhorn/vuvuzela, 
or any item that will 
produce loud sounds 
when used.

Ready-
made chilli 
crackers 
prepared 
before night 
guarding.

The kit should consist of:

Read more on: Using Fireworks to Save Elephants.

It is best not to solely depend on light & fire to protect 
your crops and homes. Use alongside with other farm 
protection barriers and deterrent methods.

A cell phone to send an 
SMS to the community 
on the ground

1.

Equipping yourself with an elephant alarm kit can
 increase effectiveness in deterring elephants.TIP

Always consider which deterrent method you choose to 
use, so as not to put others in danger. 

Safety tip: 

See Trip Alarms 
and

Noise Deterrents
documents for more

Work with your neighbours 
to chase elephants way 
before they enter your 
farm/compound.

https://www.nature.org/en-us/about-us/where-we-work/africa/stories-in-africa/using-fireworks-to-save-elephants/


Light Deterrents:

Bright lights have been effective in 
scaring off elephants from farms.

Motion sensor lights that can suddenly 
flash/shine very brightly, can cause 
elephants to run away from the source of 
light.

Strobe flashlights and flashing
 solar lights:

Bright strobing flashlight/torch 
is a strong and safe tool for night 
guarding.

Elephants do not like flashing 
lights and is therefore it is an 
effective and quick method to 
chase elephants away.

Flashing solar lights can also 
be used to construct a boundary 
fence around farms and 
compounds.

Case Study:
A conservationist group ‘Elephants Without Borders’ has proven that 
flashing lights were an effective deterrent method against elephants 
in Botswana.
Their objective was to investigate whether crop raids at 
night could be reduced by installing the light barriers.

Elephants are likely 
to habituate to 
these methods. It is 
recommended to 
regularly change 
strategies to keep 
elephants away 
from your farm.

Panic at the disco: solar-powered strobe light barriers reduce field incursion 
by African elephants Loxodonta africana in Chobe District, Botswana. 

2.

They are installed on individual posts and fences 
around compounds and farms, to prevent elephants 
from entering in.

Botswana

See Protecting Schools 
and Compounds for 
more on flashing lights.

They are most effective 
during the night. 

Sources:

https://elephantswithoutborders.org
https://www.cambridge.org/core/journals/oryx/article/panic-at-the-disco-solarpowered-strobe-light-barriers-reduce-field-incursion-by-african-elephants-loxodonta-africana-in-chobe-district-botswana/2341B3ED382CE91DE519C609F2AC6965
https://www.cambridge.org/core/journals/oryx/article/panic-at-the-disco-solarpowered-strobe-light-barriers-reduce-field-incursion-by-african-elephants-loxodonta-africana-in-chobe-district-botswana/2341B3ED382CE91DE519C609F2AC6965


PROS +
Fence lights are portable/movable, as 
lights are mounted on individual posts.

Effective method to deter elephants.

The solar flashing lights are able to recharge during the day to 
be used at night when the majority of elephant raiding occurs.

Moderate cost.

Moderate maintenance required to ensure posts are not 
knocked off by elephants.

Flashing lights also seen to deter other wildlife like lions.

Read more on:  Solar-powered lights to deter animals a hit among farmers

cons -
Theft of lights is easy.

Only effective at night and not during the day.

Elephants have been seen to habituate 
to lights over time.

Some elephants that are chased away from the farm may return 
the same night.

Watch towers:

Night guarding on watch towers built on farms 
and in compounds help with early detection of 
approaching elephants.

They allow guarding 
from a safe distance, 
as patrolling alone on 
foot can be dangerous 
in the night.

Equipped with powerful flash lights, elephants can be detected at a 
distance and can be chased off before they reach the premises.

Airhorns can be blown, metal sheets and drums can be beaten to alert 
ground patrol, residents and your neighbours.

3.

A combination of noise 
deterrents and lights may be 
more effective in deterring 
elephants.

top TIP See Noise deterrents 
for more

See Noise 
Deterrents for 

more

Often the presence of a group of farmers is one of the most 
effective methods to chase  elephants/keep them away from farms.

Co-operation patrolling where farmers take turns in doing 
night shifts to keep an eye out for approaching elephant can be 
performed.

http://timesofindia.indiatimes.com/city/mysuru/solar-powered-lights-to-deter-animals-a-hit-among-farmers/articleshow/75053261.cms


Fire Deterrents:
The objective is to chase elephants away from farms and 
compounds using a variety of fire deterrents that will not harm 
elephants.

Assessing farm-based measures for mitigating human-elephant conflict in 
Transmara District, Kenya.

1) Chilli smoke rolls:

Burning a mixture of old elephant/
cow dung with chilli creates a 
pungent smoke cloud that chases 
elephants away.

Material needed for Chilli 
Smoke Rolls:

1 cardboard piece 
(0.75m ! 0.5m); milk 
cartons, old boxes

5 dried tobacco 
leaves (if available)

15–20 dry red 
chillies

Dry straw, grass and weeds 1 m long stick

Rope/string Pair of scissors/knife 
to cut the cardboard

Living with Elephants in Assam- a Handbook

4.

Traditional methods involve lighting fires in 
small pits on the ground at the edge of the 
village, away from homes and livestock.

Dry chilli, when burnt together 
with the right materials, produces a 
strong smoke which irritates
 elephants as they inhale.

See Chilli 
Deterrents methods 
for more 
information.

Sources:

https://doi.org/10.1017/s0030605306000834
https://doi.org/10.1017/s0030605306000834
https://www.darwininitiative.org.uk/documents/DAR16007/18671/16-007%20AR2%20Ann3.1%20Living%20with%20elephants%20in%20Assam%20(English).pdf


Method:
Cut the cardboard and 
spread a mixture of dry 
straw, grass and weeds 
evenly on it.

Place a layer of tobacco leaves and dry 
chillies on top.

Roll the cardboard together from 
one end to pack the ingredients, 
and tightly tie it with a string.

Attach the roll firmly to a strong tree branch 
with rope/string, so that the roll can be held 
away from you when it is lit. It may be possible to plant 

the burning smoke rolls 
into the ground, or lay them 
on the floor, so that people 
can then safely move away 
from the elephants and 
smoke.

A standard sized chilli 
smoke roll can burn upto 
15-20 minutes.

Prepare them in advance 
and store.

Assam Haathi Project: Living with Elephants in Assam. 

Do not approach the 
elephants closer than 

50 meters.

Light the top end of the 
roll with fire and let it 
start smouldering.

5.

Do not light fire torches or chilli smoke rolls 
while you are up on the watch tower.

Caution tip

TIPS

Determine the 
wind direction.

TIP

1. 2. 3.

4. 5.

50 meters 

Source:

https://www.darwininitiative.org.uk/documents/DAR16007/18671/16-007%20AR2%20Ann3.1%20Living%20with%20elephants%20in%20Assam%20(English).pdf


2) Chilli crackers:

This is a combination of chilli and noise that targets both 
the elephants’ sense of smell and sound.

Learn how chilli crackers are made and used in Tanzania

Read more on: https://www.nature.org/en-us/about-us/where-we-
work/africa/stories-in-africa/using-fireworks-to-save-elephants/

cons -
Wind and weather are an important factor in determining 
how effective fire can be in chasing elephants away.

Large amount of chilli is required for these 
methods to be effective.

Short-term effectiveness, as the materials 
burn for a short while.

Always remember:
Ensure that the smoke is not blowing towards 
people and livestock as the smoke is painful/
irritating when inhaled. 

Avoid using smoke deterrents if the wind 
direction is not suitable.

This could cause elephants to run in the direction of 
houses and people.

It is more effective when chilli smokers are prepared in 
advance.

3) Rotating fire balls:
A rotating fire ball is made up of an 
old cloth, a chain and kerosine.

Materials needed:

Strong aluminum chain

An old cloth/rag Kerosine/petrol

Tie an old cloth into a ball and 
attach it to an aluminium chain and 
keep it ready.

Pour some kerosine into a container 
and also keep it ready.

As soon as elephants are 
spotted, dip the cloth ball into 
kerosine and carefully light it 
on fire.

6.

See Chilli Deter-
rents methods for 
more information.

1.

2.

3.

https://vimeo.com/171495723
http://www.nature.org/en-us/about-us/where-we-work/africa/stories-in-africa/using-fireworks-to-save-elephants/
http://www.nature.org/en-us/about-us/where-we-work/africa/stories-in-africa/using-fireworks-to-save-elephants/


Credits and Disclaimer:Safety Tips: You can throw chillies into pit fires made at the edge of your 
farm, if you have not prepared the smoker in advance.

Only use a fire torch when completely necessary, as these 
can be dangerous to both humans and elephants.

Put up effective farm protection barriers and fences to 
discourage the frequent use of fire to chase elephants.

We have collated resources from a range of different sources. Some of the ideas presented here are from Elephants 
Without Borders, Wildlife Research & Conservation Society and The Assam Haathi Project. Some original words 
commonly used have been simplified for easy understanding. See References for more literature and information 
on Night Guarding with Light and Fire Deterrents. 

Save the Elephants advises caution with all the methods and information collected and presented in 
this illustrated toolbox. Further research may be required before each site- specific implementation.

Swing it in the air in large circles.

As the chain is swung in the air, 
it produces a swooshing sound 
and burns brightly.

Mehta, P. (2012). How to Protect your Crops from Elephants. A Handy 
Guide for farmers and Forest Department. Supported by Asian Elephant 

Conservation Fund, USFWS. 

Watch how the rotating fire ball works: 
https://www.youtube.com/watch?v=CKeVmhbvZUY 

Keep in mind when using fire:

Always be extra careful 
when handling fire.

Fires can be a hazard 
if mishandled.

Do not leave fires
unattended.

Make sure to completely 
put out the fires after the 
elephants have gone.

Big fires are hazardous and must 
be avoided. This causes a risk of 
them spreading into wild fires.

Light fires away from 
homes/bomas.

Fire torches are solely to 
chase elephants away. Do 
not harm the elephants 
with fire torches.

Do not run behind the
elephant with fire torches.

Do not throw burning sticks, spears 
or anything that might pierce skin 
and injure elephants. This can make 
them aggressive and unpredictable.

Produced by Save the Elephants www.savetheelephants.org Illustrations by Nicola HeathMade in Kenya 2022 
7.

Ensure there are no 
people around when you 
are swinging the fire ball 
in the air. It is always 
safer to give people 
early warnings that you 
will use fire to deter 
approaching elephants.

Caution tip

See protecting schools & compounds for 
more information on field barriers. * Save the Elephants is not liable for any costs, damages or injuries incurred by the use of these methods.

4.

https://elephantswithoutborders.org/
https://elephantswithoutborders.org/
https://www.wrcsindia.org/
https://biaza.org.uk/projects/detail/assam-haathi-project
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit
https://www.cepf.net/sites/default/files/sg50196-crop-guarding-handbook.pdf
https://www.cepf.net/sites/default/files/sg50196-crop-guarding-handbook.pdf
https://www.cepf.net/sites/default/files/sg50196-crop-guarding-handbook.pdf
http://www.youtube.com/watch?v=CKeVmhbvZUY
http://www.savetheelephants.org
http://www.savetheelephants.org
https://elephantswithoutborders.org/
https://www.wrcsindia.org/


What is a trip alarm?

One of the easiest methods that can be used is a trip wire. 

This triggers an alarm when placed in the path of the elephant.

The most commonly used types of trip-alarms include crackers and cans filled with stones.

When the trip wire is moved by an elephant, it will produce helpful alarm sounds to help in 
night-guarding efforts. 

The ringing bell is very useful for alerting farmers about the presence of 
elephants, and may help to drive away elephants before they begin to feed. 

When the wire is triggered, it will pull the bell, causing it to ring and 
notifying anyone nearby and help with crop-guarding.

Why are they useful?
The trip alarm is very useful for early
detection of elephants and warning 
others. 

At times elephants can be extremely quiet, 
and it is not always easy to see them 
entering farms.

This may also help prevent accidental 
encounters.

Different types?
Basic and more advanced methods

Trip-wire fences that trigger 
electronic sirens.

More commonly used alarms such 
as crackers, bells or cans filled with 
stones.

You can be creative and use what is 
available to you to make a noise-making alarm.

What else should you use them with?
Trip alarms are most effective if used along with night guarding 
techniques and combined deterrents. 

Other night guarding techniques include; tree platforms, watchtowers, 
torchlight, early warning systems, strong spotlights, radios or mobile 
phones for communication.

It helps to know where are the active routes for entry and exit for the elephants – to 
concentrate your guarding efforts.

1.

Note: this is also a good acoustic deterrent

This can be a simple, low-tech method to help with farm 
guarding, alerting farmers when elephants are entering farmland. 

 



TYPE 1: Simple trip alarms

MATERIAL CHECKLIST

Process

Recycled tin cans

Stones

Barbed wire or wire

Make sure you make little holes 
on the sides of the tin cans – this 
is so that rain water can filter out 
and does not collect in the can.

Add some stones to each tin 
can. When it shakes it should 
be noisy!

You can use livestock bells if 
available.

Reused old metal pipes or 
tubes can also be bent to 
make bells.

Insert a nail inside to make the
ringing sound.

Hang these around the perimeter of 
your crop field using barbed wire.

If an elephant tries to enter the boundary, 
they will push the wire with the bells, and 
hopefully this will alert the farmer.

Tips:
Install the trip 
alarms near the 
entry point of 
elephants.

If there are multiple 
entry points, secure 
all the points with the 
alarms to ensure full 
boundary protection.

Use chilli 
methods with a  
trip wire. You can use any noise-

making devices 
available to you.

Pros/ Cons
It does not stop elephants from entering and is 
not always a deterrent.

It is most effective for early warning.

Best used in combination with 
watchtowers, light and noise deterrents.

Elephants are very intelligent animals and may 
learn how to find ways around the methods.

1. 2. 3. 4.

5. 6. 7.

2.



TYPE 2: dOORBELL trip alarms
MATERIAL CHECKLIST

1 Metal clamp 
with two holes Electrical wire

Nylon rope (length 
of the boundary of 
your farm) Scissor

Door-bell with 2 
pencil cells (and a 
loud sound)

Two 2-way 
switches

U nails and 
plain nails Hammer

MAKING THE TRIP ALARM

Tips:

Using a clamp is important.  You may need to 
have it made from an ironsmith if needed

Make sure you switch off the bell after it has been 
triggered otherwise it may keep ringing the whole 
night and the battery will run out.

If an elephant triggers the system and 
breaks the trip wire, it may need quick 
repair to remain functional. This can be 
very difficult and even dangerous during 
dark nights or with elephants around.

You may need to protect the bell from rains by 
covering it with some kind of roofing or plastic .

These can be helpful when set up correctly.

Caution tips:

Credits and Disclaimer:
We have collected the information above from multiple sources. The ideas presented here
are from Dr. Prachi Mehta, Wildlife Research and Conservation Society. More information:
www.wrcsindia.org. See References. Save the Elephants advises caution with all the methods
collected and presented in this toolbox. Further research may be required before each 
site-specific implementation. 

* Save the Elephants is not liable for any costs, damages or injuries incurred by the use of these methods.

Early warning systems can help with detecting the presence of 
elephants, but they are also short-term measures.
There is a risk of elephant habituation. Best to combine methods. .

With all methods used, always take care and prioritise safety 
when encountering elephants.

When guarding at night, be aware of elephant behaviour and 
keep a safe distance (See document on Elephant-aware behaviour) 

The above method (Type 2) has been demonstrated to be an 
effective method for Asian elephants. Further field trials and 
adaptations for African elephants may be needed. 

Produced by Save the Elephants www.savetheelephants.org Illustrations by Nicola HeathMade in Kenya 2021 

3.

Design by the Wildlife Research and 
Conservation Society

Please watch video for more details on how to 
make this trip alarm: https://www.youtube.com/
watch?v=7rPfFTi_Elg

This design has been supported by the Asian 
Elephant Conservation Fund (USFWS) and is being 
implemented by the Wildlife Research and 
Conservation Society. www.wrcsindia.org

Some bell units may allow you to 
include the sounds of elephant 
distress calls, tiger roar, dog bark, 
leopardgrowl, or people shouting.

Design adaptations may be 
needed to suit you farm best. Use 
combined methods. 

May cause alarms with birds and other animals..

http://www.wrcsindia.org.
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit
http://www.savetheelephants.org
http://www.savetheelephants.org
https://www.wrcsindia.org
https://www.wrcsindia.org
https://www.youtube.com/watch?v=7rPfFTi_Elg
https://www.youtube.com/watch?v=7rPfFTi_Elg
http://www.wrcsindia.org
https://www.wrcsindia.org


This is a simple  
SMS based system 
to warn people 
about approaching 
elephants and to 
inform Rapid 
Response Units in 
the area.

texts and voice call alerts

People living 
nearby are 
encouraged to 
subscribe to the 
service.

This is a simple crowd-sourcing based information 
system that gives the location of elephant sightings to those 
subscribed to the service.

People living within a two-kilometer 
radius of recent elephant alert locations, 
will receive an alert first.
In turn, the community can spread the word to 
friends and families, who can take necessary 
precautions and measures.

Alarm beacons
The Nature Conservation Foundation team have created 
an application using  mobile phones to communicate to 
an entire village using signal beacons.

Beacons are placed in strategic, elevated locations to provide 
maximum visibility to both residents and visitors in the area 
who may be unaware to elephant presence.

Lights are operated by calling a number from a mobile phone. 
If someone sees an elephant, they can call the number and the light is 
activated, alerting people to the fact that there is an elephant in the region.

Additional measures:

Caution tips: Credits and Disclaimer:
We have collected the information above from multiple sources. The ideas presented 
were developed by Ananda Kumar, Nature Conservation Foundation. 
More information: www.ncf-india.org. See References. Save the Elephants advises 
caution with all the methods and informationn collected and presented in this toolbox. 
Further research may be required before each site-specific implementation. 

*Save the Elephants is not liable for any costs, damages or injuries incurred by the use of these methods.

Produced by Save the Elephants www.savetheelephants.org Illustrations by Nicola HeathMade in Kenya 2021 

1.

NCF have also used 
digital 24 hour 
display boards- 
to warn people 
about elephants.

Whatsapp groups
can be set up for 
mass messaging and
information is spread 
quickly through the app.

Why are they useful?
This may help especially with 
reducing accidental elephant 
encounters, bumping into them 
at night, on the road or when 
visibility is poor.

If elephants are surprised by the sudden 
appearance of a person in front of them, 
they may panic and charge.
With advanced warning of elephant
locations, many conflicts can be avoided.

Using this knowledge, people can take 
alternative routes or use the warning to help the 
elephants to change direction.

This method needs community involvement and participation in receiving 
messages, reporting elephant locations and sharing information.
With all methods, there is a risk of elephant habituation. 
It is best to combine and vary strategies.

Best used with watchtowers.
The above method has been demonstrated to be an effective method for Asian 
elephants. Further field trials and adaptations may be needed for African 
elephants.

Research conducted by NCF’s Ananda Kumar in Tamil Nadu’s 
Valparai area, Anamalai hills (home to second largest 
population of elephants in India), between 2002-2007 found 
that elephants in the area are most likely to be found within two 
kilometers (1.2 miles) of their previous day’s location.
 
Credit: Mongabay 2015, Tapping into evolutionary responses 
to guard crops against elephants

When elephants are known to be less than 1 km from an alarm 
beacon, a call or text message can be sent to turn on the 
beacon which emits a blinking red light.

Radio devices can be 
also used for alerting. 

https://www.ncf-india.org
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit
https://savetheelephants.org
https://savetheelephants.org
https://www.ncf-india.org
https://news.mongabay.com/2014/05/elephants-in-the-midst-warning-system-prevents-human-elephant-conflicts-in-india-saves-lives/#ElJKiEmEqfJhktia.99
https://www.ncf-india.org
https://www.ncf-india.org


What is an infrared sensor?

A passive infrared sensor (PIR) is a sensor that measures infrared 
light radiating from objects in the field of view.

Materials for this device might be available in a local electronic market 
and can be put together by those with some knowledge of electronics.

Why are they useful?

The motion sensor detects arrival of the elephant 
(within 10 to 15 m).

Once the PIR sensor is activated, it rings a bell placed 
at the watchman’s hut.

This device consumes very little battery power and 
lasts a long time in the field if properly made.

Some sensors may have a speaker inbuilt to the 
device.

Other types:

The infrared sensor activates the speaker system

Playbacks of predators and bees can be used to 
help scare elephants away.

Example, Buzz Box by Wild Survivors.

What else should you use them with?
Best used in combination with other
farm-based deterrents.

Pros/ Cons
The radius of this device may be limited.

It may respond to any animal or vehicle that passes by.

Not ideal for wet conditions.

These devices may be a costly and more technically challenging option.

If they work, this could reduce the stress of crop-guarding for farmers.

Caution tips: Credits and Disclaimer:
We have collected the information above from multiple sources. Main sources include: 
Narayana, S. (2014),The Nature Conservation Foundation, Mongabay (2015) 
and Wild Survivors. For more information, see References. Save the Elephants advises
caution with all the methods and information collected and presented in this illustrated 
toolbox. Further research may be required before each site-specific implementation. 

* Save the Elephants is not liable for any costs, damages or injuries incurred by the use of these methods.

This document is not extensive. More research and design
 adaptations needed.

This method is dependent on battery power. Ensure 
devices are well charged for maximum success.

With all methods, there is a risk of habituation. 
It is best to combine and vary strategies.

Produced by Save the Elephants www.savetheelephants.org Illustrations by Nicola HeathMade in Kenya 2021 

1.

See more Youtube links on how to make an infrared sensor. 

10 - 15 cm

Automated and 
early warning 
systems could 
help reduce the 
need for 
constant 
guarding by 
farmers.

An Infrared sensor is an electronic sensor that is
triggered when an animal or object passes in front of it.

https://www.earthisland.org/journal/index.php/articles/entry/early_warning_system_is_reducing_human-elephant_conflict_in_india/
https://www.ncf-india.org
https://news.mongabay.com/2014/05/elephants-in-the-midst-warning-system-prevents-human-elephant-conflicts-in-india-saves-lives/
https://www.wildsurvivors.org
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit
http://www.savetheelephants.org
http://www.savetheelephants.org
https://www.youtube.com/watch?v=nPWS3SMLXvM
https://www.wildsurvivors.org
http://www.ncf-india.org


method 1 : Small, Farm based

method 2: large or 
community-managed

Essential tools for night guarding 

Small watch platforms can be made up a tree or 
on top of houses.

Using a heavy-duty metal
 or wooden structure.

Using watchtowers and night-guarding helps with 
enabling farmers to react quickly and have an 

early warning system when elephants are nearby. 

The main purpose is to provide a 
high, safe vantage spot to guard and observe the

 surrounding area, and to send alarm signals 

Can be dangerous due to heights  
and should be used with 
caution and experience. 

Best used with
noise and light deterrents  

Flashing lights or torches

Mobile phones

Sleeping equipment and supplies 

Noise making deterrents 

Trip alarms for warning 

Through
active guarding
farmers can help
reduce elephant  
crop raids and 
farm visits This is ideal for individual farm guarding 

at a household level 

Good community 
co-operation is 
needed to help
manage large 
watchtowers. 

This is ideal for 
conflict hotspots 
and key routes 
where elephants 
frequently pass. 

Simple alarm systems
using a network of 
cowbells or tins filled 
with stones can also 
be effective in helping 
alert farmers. 

A high, safe place can be helpful for 
active farm-guarding at night and 
observing approaching elephants 

1.



Caution tips:

Take care when ascending and descending the platforms. Do not climb 
towers under the influence of alcohol. No running or jumping off the 
watchtower. 

Credits and Disclaimer:
Use safety instructions or protocols for both the construction and use of
watchtowers 

Ensure you have good visibility and light when using the towers at night. 

This Sagalla watchtower design was adapted by the Elephants and Bees Project, 
designed by Chris Campbell-Clause. More information: elephantsandbees.com. For 
literature and resources used, see References.  Further research and exploration of 
case studies may be required before each site-specific implementation. 
Safety and caution is advised with all the methods presented in this toolbox. 

* Save the Elephants  is not liable for any costs, damages or injuries incurred by the use of these methods.

Produced by Save the Elephants www.savetheelephants.org

There are some high risk factors when using watchtowers or tall platforms. 

Advise special caution with children and the elderly.

Made in Kenya (2021) Illustrations by Nicola Heath

If constructing a large watchtower, 
adapt the design according to your 
specific requirements. You may need 
appropriate planning permissions. 

Community Watchtower in Sagalla
 (Elephants and Bees Project, May 2020)

2.

https://elephantsandbees.com
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit
https://www.savetheelephants.org
https://elephantsandbees.com


“When resources are degraded, we start competing for 
them, whether it is at the local level in Kenya, where we 
had tribal clashes over land and water, or at the global 

level, where we are fighting over water, oil, and minerals. 
So one way to promote peace is to promote sustainable 
management and equitable distribution of resources.”

Professor Wangari Maathai, Kenya’s Nobel Peace Laureate



Elephant compatible farming
Crop choices and kitchen garden practices

“I cannot eat 

these, they 

are not tasty” 



Elephants needs large amounts of food to survive; up to 450kg a day.
With prolonged drought periods, food for elephants become limited 

and they can be forced to search for food in farms.

Such crops may be cash crops and can provide an alternative income when processed.

With your added income you can then buy food items like maize and beans from 
farmers who are not living in an elephant conflict zone.

Use additional boundary or early warning deterrent methods around your farm to 
protect your crops from getting raided.

Small farms generally require less water.

Soils can degrade fast if you plant the same crops every season 
(monoculture).

In order to farm successfully in a small 1-3 acre farmland, try to practice 
Conservation Agriculture techniques to preserve soil health and water 
retention.

It is advisable to plant crops in smaller farmlands, especially 
in areas around elephants, as it is cheaper and more efficient 
to protect small crops fields against elephants using different 
boundary protection methods.

TIP

Avoid planting the same crop in the same field for more than one 
cropping season. Rotate non-palatable crops each season and 
intercrop with nitrogen fixing plants like beans/legumes to keep 
soils healthy.

TIP

1.

CROP CHOICE & KITCHEN GARDEN PRACTICES IF YOU LIVE ALONGSIDE ELEPHANTS:

If you live near a national park/
reserve, plant crops that elephants 
do not eat to ensure they are not 
attracted your farm.

These are called non palatable crops.



Non - Palatable crops:
Non-palatable crops are those that elephants do not eat.

Planting these can decrease elephant visits to your farm.

It is a safe way to generate an income without needing 
as much crop or farm boundary protection against 
elephants.

Growing such crops reduces the stress to constantly 
guard your crops.

You only need a small farming space to grow many 
non-palatable crops.

Make sure you establish a market to sell your crops to 
before you change to non-palatable crops.

Examples of non-palatable crops you can harvest on your farm:
Gross, E. M., McRobb, R., & Gross, J. (2015). Cultivating 
alternative crops reduces crop losses due to African elephants. 

IMPORTANT TIP:
Some non-palatable crops will not 
completely keep elephants off your farm.

Elephants can still trample crops even if 
they don’t eat them.

Combined farm deterrent & protection 
methods will help to provide more 
protection against elephants entering your 
crop field.

Most non-palatable crops listed above are 
drought resistant, and will grow well with 
a sufficient amount of water.

Several non-palatable crops can be 
grown in vertical flour sacks, tubs by the 
house or in small kitchen gardens. These 
techniques require small farming space, 
making it cost effective and require less 
water.

Eggplant

Sunflower

Okra

Red chillies
Black pepper

Ginger

Garlic

Turmeric

RubberSesame

Citrus fruits such as lemons

Lemongrass
Herbs e.g. mint, rosemary 

and neem
2.

“I cannot eat 

these, they are 

not tasty”

https://doi.org/10.1007/s10340-015-0699-2
https://doi.org/10.1007/s10340-015-0699-2


Case studies: 
Location: Elephants & Bees Project, Sagalla, Kenya

It was observed that elephants avoided eating 
sunflowers that had been planted to provide fodder/
food for the bees in the beehive fences.

Elephants occasionally walked over 
the sunflowers but the heads could 
still be harvested and dried, and the 
seeds sold/pressed into sunflower 
oil.

Sunflowers grow quickly in the iron-rich soils of Tsavo and their stalks 
can be fed to livestock or used as simple thatching materials to make 
roofs for beehives.

Sunflowers 
seeds/oil is high 
in Vitamin C & E 
and sells well in 
most local 
markets.

Location: Zambia

2 methods helping with living in harmony with elephants, Elephants & Bees Project. 
https://elephantsandbees.com/2-methods-to-help-with-living-in-harmony-with-elephants/

Read more on: https://www.kenyanews.go.ke/farmers-opt-for-sunflowers-to-keep-jumbos-
away/

They tested plots of maize, ginger, garlic, and lemongrass.

The findings were that maize, when left unprotected was completely 
destroyed by elephants.

Lemon grass was trampled (walked over) as well as some trampling 
on garlic and ginger.

Evidence suggested that elephants 
tasted the lemongrass and ginger 
plants but did not eat them 
suggesting that they were not 
interested in the two crops.
They discovered that the ginger 
grew very well, even if trampled 
on it was able to be harvested and 
sold, as it grows underground.

Location: Sri Lanka

Asian Elephants in Sri Lanka do not 
eat oranges.

To test this observation an experiment was 
conducted with six Asian elephants at the Sri 
Lanka National Zoological Gardens.

Project Orange Elephant: By growing a barrier of citrus trees around rice crops, 
rural Sri Lankan families can create a safe and sustainable elephant deterrent.
 Elephants do not tend to “raid” citrus trees and they are tall enough that the 
elephants are unable to trample them. (Vallery, A. 2015)

Dharmarathne, C., Fernando, C., Weerasinghe, C., & Corea, R. (2020). Project orange elephant is a conflict specific 
holistic approach to mitigating human-elephant conflict in Sri Lanka. Communications Biology, 3(1).  

Vallery, A. (2015, February 26). This Incredible Organization is Using Oranges to Save Asian Elephants. One Green 
Planet. 

cons -
Market availability needs to be present for alternate crops.

Switching from traditional farming methods to new
practices may take time.

Farmers need training on how to properly grow new crops.

Switching to cultivating new crops requires specific 
and new skills that could take time as well as costs in 
trial and error.

3.

Even though citrus crops are less attractive to African 
elephants, they may not be completely unpalatable or 
even repellent to them. (Goss et al. 2016)

POINT TO NOTE:

Gross, E. M., McRobb, R., & Gross, J. (2015). Cultivating
alternative crops reduces crop losses due to African elephants. 

http://elephantsandbees.com/2-methods-to-help-with-living-in-harmony-with-elephants/
http://www.kenyanews.go.ke/farmers-opt-for-sunflowers-to-keep-jumbos-away/
http://www.kenyanews.go.ke/farmers-opt-for-sunflowers-to-keep-jumbos-away/
https://www.nature.com/articles/s42003-020-0760-4
https://www.nature.com/articles/s42003-020-0760-4
https://www.onegreenplanet.org/animalsandnature/heart-of-ganesh-using-oranges-to-save-asian-elephants/
https://www.onegreenplanet.org/animalsandnature/heart-of-ganesh-using-oranges-to-save-asian-elephants/
https://doi.org/10.1007/s10340-015-0699-2
https://doi.org/10.1007/s10340-015-0699-2


Vertical bag farming: This involves growing plants vertically in sacks 
(gunias) that have holes on them.

The bags allow people to grow a lot of nutrient 
rich, high yield vegetables in places with limited 
land and water.

High crop yields are harvested in just a small 
area of land.

Multiple sacks can be grown in very small 
kitchen gardens close to the house that are 
easier to protect against elephants.

Rainwater from the roof of your 
house can be collected to drip feed 
into these sacks and provide year-
round vegetable production.

Greens grown in vertical sacks, Elephants & Bees Research Centre, Sagalla, Kenya
Materials needed to set up a vertical bag 

farming:

A sack (e.g. flour bag) or net 
sacks

Treated animal 
manure Soil

A tin (empty paint tin or 
any other strong 4kg tin)

Scissors/knife/small 
sharp tool to make 

holes in the bag

Shovel

Small piece of cloth Rocks or pebbles Small nursery area to grow 
seedlings

4.



How to set up your 
vertical bag farm:

Choose a location with good sunlight.

Make sure there is no disturbance from livestock.

Remove the lid of the tin. 
Using a knife/sharp tool, 
carefully cut the bottom of the 
tin to make a hollow pipe.

Place your sack on the ground 
and fill it with 15-20cm of soil 
to form the base.

You can place the sacks close to each other, but leaving enough 
space to allow growth of plants from the sides.

Place the hollow tin in the 
centre, on the surface of the 
soil and start filling the tin with 
rocks/pebbles until the top of 
the tin.

Mix manure and soil in the ratio 
of 1:1 to form a mixture.

Leave the tin in place and cover 
the opening of the tin with a 
cloth to prevent soil from 
falling into the rocks. Tie the 
cloth or secure with a rubber 
band.

Add the mixture of manure and 
soil outside the tin until you 
reach the top edge of the tin.

Evenly spread the soil with 
hand and sprinkle some water 
over it to make it moist. Do not 
pour too much water as it will 
cause the sack to bend 
sideways.

Remove the cloth. Twist and 
slowly pull the tin upwards until 
the base of the tin reaches the 
surface of the soil layer. The tin 
will leave behind a trail of rocks 
in the centre of the soil.
Do not pull out the whole tin 
out from the soil.

1. 2. 3. 4.

5. 6. 7.

8.

5.



Refill the tin with more rocks and repeat 
the process until the sack is filled with 
soil.

The tin helps to create a column of rocks 
in the centre of the sack. This is where you 
will be pouring water into.

The rocks evenly distribute the water, 
preventing water logging the base of the sack.

Once the sack is filled with soil and rocks, 
using a stick/sharp object, make holes in a 
zigzag manner on the sack.

For net sacks, make small coin sized holes all 
around with a distance of 15cm between each hole.
For other sacks, the size of the holes should be 
0.5cm wide.

Once your seedlings are 
ready in the nursery, place 
them from the top of the sack 
and in the holes.

Making a sack garden | Shamba Chef

PROS + cons -
It takes up very little farm space. All you need is a sack.

Maintenance is very low.
Cost efficient.
Weeds rarely grow on bags, and if they do, they can be 
uprooted by hand.

You can recycle laundry water to grow your crops.

Sacks are water effective. Requires less water.

Larger produce of crops in a limited space.

Less pollination: if you place your sacks in an 
enclosed, shaded net area, it will keep away 
pollinating insects, including bees.

Solution: grow flowering plants outside to attract bees, 
especially if you have a beehive fence protecting your 
farm.

Cement bags typically can only be used for 
one harvest season.

Net sacks can last upto 5 years, but are more 
costly than other sacks.

Do not fill soil until the very top of the 
sack. Leave 5cm of sack without soil.TIP

9. 10. 11.

Holes are to allow crops to grow 
through them. Make sure the holes 
are not in a straight line on the 
bag. This is to prevent crops from 
blocking lower crops from the sun.

TIP

Only provide a moderate amount of water. Too much water will get drained 
out of the holes and it will clog at the base of the sack.TIP You can plant up to 50 seedlings in a normal sized sack, and upto 100 in a 
large sack.

6.

A smaller farm space is easier to protect against 
elephants.

https://shambachef.com/cooking-info/kitchen-garden/how-make-sack-garden/


Crop choices for Vertical Bag Farming:

Nursery establishment for seedlings:
Nurseries are important in helping seeds grow healthier in the first stages, before they are planted in the field or in your vertical sack garden.

Some seeds germinate slowly and if planted directly in the field, they would die due to weed growth.

Method:
Select a shady location to set up 
your nursery. You can also use old 
car tires as the nursery.

These can be 
placed right 
next to your 
vertical sack 
garden for easy 
watering.

Old tyres retain 
water, making 
your nursery 
more water-
efficient.

Clear all weeds and 
grass by hand.

Dig the soil well so that there are no lumps. 
Do not dig too deep.

Ensure the bags are well protected from 
elephants. Install farm & boundary 
protection methods around your area.

TIP

Sukuma (collard 
green plant) Lettuce Kale Coriander Tomatoes

EggplantCapsicumLemon grassGingerSpinach

1. 2. 3.

7.



Soak the seeds in warm water for 30 
minutes before planting them. This will 
help the seeds germinate faster.

Using a thin stick, make shallow 
furrows in rows across the nursery.

For underground crops (e.g. potatoes, 
onions), plant seeds 8cm deep. For crops 
that grow above ground (e.g. kale), plant 
the seeds 2cm deep in rows that are 15cm 
apart.

Cover the seeds with a thin layer of 
soil and add a layer of mulch.

Water the bed with a sufficient 
amount of water. Do not add too 
much water.

The mulch layer helps soil to retain 
moisture.

Seeds will start to germinate after 
5-7 days.
As they start to germinate, remove 
the mulch layer and put a 1m high 
shade over the nursery bed. Keep the soil damp but not wet. Too much 

or too little water will kill the seedlings.

Carefully remove any weak seedlings and 
plant them in another bed to care for them 
separately.

When transplanting your seedlings from 
the nursery to your farm/sack, carefully 
pick the seedling with its roots still intact, 
and place it gently into its new soil.

1. Setting up a nursery

2. How to prick out seedlings

1 week before planting the seeds, add a layer of 
prepared compost or treated/rotten animal manure.

Use a thatched roof (with dried 
grass and straw) to ensure some 
sunlight passes through.

TIP

top TIP:
Nurseries require sufficient attention, care and some 
adequate skills.
Not all seeds require a nursery. These include cereals, 
carrots, coriander, etc.

4.

5.

6. 7.

8. 9. 10.

Most nurseries do not require 
manure to germinate. Manure can 
be added directly to the field.

TIP

8.

https://dontlosetheplot.tv/en/agri-info/crops/cabbage/setting-nursery/
https://www.youtube.com/watch?v=seGiNYRhaZE&ab_channel=GardenNinja%3ALeeBurkhill


Kitchen Gardens:

Kitchen garden at Women’s’ Enterprise Centre (WEC) at 
Elephants and Bees Research Camp, Sagalla, Kenya

Kitchen gardens are set up close to homes and allows farmers to 
grow a large variety of crops in a small area.

An ideal kitchen garden size for one family is 12m by 10m and is
covered by black net to allow sufficient sunlight through, and 
also keep pests out.

Simple drip irrigation can be installed in the kitchen garden.

You can also include vertical bag farming to ensure high crop 
yield in a small farming space.

https://elephantsandbees.com/permaculture-garden/

Credits and Disclaimer:

These are ideal as it minimizes the drainage 
problems associated with other water 
application methods.
The drip irrigation kit is normally installed, 
with drip lines being around 2m apart.

Drip irrigation:

Drip kits may be installed with 
buckets, if tanks are unavailable.
A tap/valve are usually attached to the base 
of buckets/tanks to control the flow of water.
Rain water can be collected and put in the 
buckets.

Always ensure you use farm 
protection/deterrent methods 
to protect your garden from
elephants.

Use combined methods to 
increase deterrent effectiveness.

Grow natural pest repelling 
plants such as neem and 
marigolds to keep insects away.

TIP cons -Expert help is required to 
install the drip kit.
The cost for buying the 
drip kit is high.
Farmers must acquire 
skills and knowledge on 
how the system works.
If not installed well, water is 
wasted and soil can get clogged.

Produced by Save the Elephants www.savetheelephants.org Illustrations by Nicola HeathMade in Kenya 2022 

9.

We have collected the information above from multiple sources that are sourced 
throughout the document. This manual is not extensive. The learn more and 
explore about Farm Practices, see References. Some original words commonly 
used have been simplified for easy understanding. Further research may be
required before each site-specific implementation. 
*Save the Elephants advises caution with all the information collected and presented in this toolbox. 

http://elephantsandbees.com/permaculture-garden/
http://www.savetheelephants.org
www.savetheelephants.org
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit%20


Biodiversity Protection
Tree Protection Methods



Problem: Elephants damaging trees For example, Marula trees in South 
Africa are important fruit bearing trees 
and have a high economic value. The 
destruction of these trees is a source of 
human-elephant conflict.

Elephants may strip bark, break branches 
or push trees over as they forage – and 
large bulls may push over more trees than 
cows do.

Trees that are trimmed down 
or broken can become
vulnerable to insects 
and fire.

Destroying big trees
results in a reduced 
diversity of birds, bats and 
small mammals.

Large and iconic trees are 
important for economic,
cultural and sometimes even 
for medicinal purposes. 

For example, in Southern Africa, 
studies have shown that 
elephants like to use trees such 
as the Marula, Knobthorn and 
Red bushwillow for nutrition.

1.

Elephants need to forage on trees and leaves for nutrition, but 
they can also permanently damage important large trees - 
they strip the bark, break branches and uproot the trees. 

They support a variety of 
wildlife, animals and plant life. Protecting trees from 

elephant damage is
important for the whole 
ecosystem.



Elephant’s importance to the ecosystem

Elephants help ecosystems by 
improving their plant diversity. 
Knocking down trees can help 
opening up woody areas to 
grassland. Elephants are also key dispersers and

germinators of tree seeds.

Elephants produce up to 150 kg of wet dung per 
day, adding nutrients to the environment and 
promoting overall biological diversity.

Elephant dung and footprints provide 
habitats for insects, frogs and reptiles.

1. WIRE NET PROTECTION 

Use wire-net protection to protect the tree trunk.

This helps reduce the chance of the trunk being 
bark stripped.

Elephants often strip the bark off trees. They may 
eat the bark, especially during the dry season.

Bark-stripping can impact the rate of survival of
individual trees and makes trees especially 
vulnerable to weather and pests. 

Double-wrapping method
13 mm Chicken mesh: 1.8 m tall

Measurement of length of mesh required
(Tree circumference x 2) + 50 cm.

Fold the mesh in half and then wrap this around tree’s main stem, 
starting 50 cm above the ground.

Bind the chicken mesh to the tree using staple nails or wire. 

Elephants are known as 
‘ecosystem engineers’

2.

Purpose: protects trees against 
ring-barking

Why is ring barking destructive? 

It prevents the flow of nutrients in the tree. 
The tree becomes vulnerable to insect 
invasions and fire damage.
The tree may be hollowed out from the inside. 

50
 -

 8
0 

cm

Two methods that have been used successfully to 
protect trees in the Umbabat Private Nature Reserve
region near Kruger National Park are wire-netting and 
beehives (Elephants Alive) 

Credit: Bees and Trees Manual 

Seeds often have a higher chance of germination after being exposed to acids in 
the elephant’s digestive system.

They can deposit seeds in a ball of organic fertiliser (dung) up to 65 
km away from the mother tree. 

http://elephantsalive.org/bees-trees-elephants-success/


2. BEEHIVES

African honeybees have been used to
successfully protect crops and trees 
from elephants.

Beehives can be used as a method to 
protect the entire tree.

As elephants have a negative reaction
towards bees, hanging hives from trees 
may encourage elephants to 
avoid those trees.

Bees have the added benefit of 
providing honey and functioning as 
important pollinators.

Beehive Hanging Equipment (EXTRACTED from Elephants, Bees and Trees Manual)
The following equipment is required to hang a single beehive 

from the branch of a tree: 

Cable Ties or wire 
(200 mm x 5 mm) 

 x 8-12 needed

Nylon Rope-
Length Equation: 

2 x length from branch to 2 m 
above ground level + 30 cm 

( 2 strands needed) 

Staples or Nails  
x 6

Glue

Wooden board Ladder Hammer Measuring 
Tape

Tips for management for 
wire net protection

Make sure that the tree has enough 
room to grow. Do not strangle the tree! 

It is Important to monitor and maintain the 
wire-netting over time.

Wire-netting is only effective against 
bark-stripping and is most helpful for 
protecting  the tree trunk.

Wire netting does not affect other types of 
elephant impact such as branch-breaking, 
stem snapping or uprooting trees. 

Did you know 
elephants are scared 
of bees? 

Elephants have been 
observed avoiding 
wild beehives hanging 
in trees. 

Elephants Alive, www.elephantsalive.org

3.
www.elephantsandbees.com

They have since been 
used an eco-deterrent 
to help protect crops 
and trees.  

Credit: Cook, R. M., Parrini, F., King, L. E., Witkowski, E. T. F., & 
Henley, M. D. (2018). African honeybees as a mitigation method 
for elephant impact on trees; and King, L.E., Lala, F., Nzumu, 
H., Mwambingu, E., and Douglas-Hamilton, I. (2017) Beehive 
fences as a multidimensional conflict-mitigation tool for farmers 
coexisting with elephants

Credit: Bees and Trees Manual 

http://www.elephantsalive.org
http://www.elephantsalive.org
http://elephantsandbees.com/wp-content/uploads/2020/08/Elephants-Bees-Trees-Manual.pdf


Hanging the beehives from the trees
You can use any type of beehive (each hive has its own challenges)

Place one cable 
tie or piece of wire 
in each of the
beehive’s 
attachment points

If the beehive is 
active, use a 
red-light head 
torch when hanging 
the beehive at night.

Carry the active 
beehive to the tree 
from which the 
beehive will be hung.

Place the ladder 
next to the four 
loops. One person 
will need to help 
connect the loops 
to the hanging 
hive. 

Two people should 
lift the active 
beehive up so that 
the cable ties or 
wire can be tied to 
the loops. 

An active beehive        
can weigh 15 kg!

Once all four 
corners have been 
connected to the four 
loops, add a second 
cable tie or piece of 
wire  to each loop for 
extra strength and 
stability. 

Place the board beneath the beehive so that the hive can 
rest on it. It will need to have a hole in each corner.

Attach the board to the beehive by placing one cable tie or 
wire in each of the board’s four holes and
connect these to the attachment points on the hive. 

Method: Pre-Hanging Preparations

Calculate the length of
nylon rope you will need 
by using the equation.

Loop the two ends of both 
nylon ropes so that each end
has a loop, which will be
connected to the beehive. 

Place the two nylon ropes 
over the branch of the tree  
50 cm apart.

If needed, hammer in 
three staples or nails per 
rope to secure the 
hanging  rope to the tree’s 
branch.

The four loops should be 
in line with one 
another and  2 m 
above the ground.

Apply a layer of glue or 
grease further up each end 
of the rope using the wooden 
slab. This is to prevent ants 
from raiding the beehives.

1. 2.

3. 4.

5. 6.

1. 2.

3. 4.

5. 6.

7.

4.

Note: your beehive will need these 
attachment points for hanging 

Make sure you 
use beekeeping 
equipment!



Tips for managementThese are best used for small-scale 
protection, protecting specific trees 
around an area.

During times of drought or low 
rainfall, you may need to help feed the 
bees. (you can use sugar 
solution or nectar supplements)

Try and avoid using chemical based pesticides as these are 
not good for natural pollinators like bees.

The risks include bee-stings. Take special care if you are allergic and be 
sure to have an epi-pen nearby.

Any beekeeping or adjustments to the hives should be done 
during the early morning or late evening or night when 
honeybee activity levels are lower and the temperatures 
are cooler.

Trees with hives without bees are more likely to be visited 
by elephants, so try and encourage beehive colonization 
for the most effective results!

You should monitor 
your beehives 
frequently to ensure 
that weather and pests 
do not impact the hive, 
and to keep an eye of 
the bees activity. 

Natural elements such as 
rainfall, hail, wind, ants, 
hive beetles, spiders, 
honey badgers and 
elephants can impact a 
beehive and decrease its 
chances of survival.

Equipment needed for beekeeping:

Bee suits and gloves Smoker

Hive tool Grease 
(to prevent ant invasions)

Beekeeping
knowledge or manual

There is a high honey production 
potential if you look after the hives 
and encourage healthy colonization!

5.

Providing water for the bees is 
important. and you can use any 
container you have available to hold 
water. 

Glue

Chicken water feeders are an easy 
way to provide water for the bees. 

This method has also been trialed in Gabon, Central Africa. Study found beehives to be a successful deterrent for 
forest elephants in Gabon, 2016:  Credit: Ngama, S., Korte, L., Bindelle, J., Vermeulen, C. and Poulsen, J. R. 
(2016) How Bees Deter Elephants: Beehive Trials with Forest Elephants (Loxodonta africana cyclotis) in Gabon, 
PLOS ONE 11 (5) e0155690. 

Good for extra
income generation Credit: Elephants Alive (Resources/Reports) 

Tree_Protection_Methods_Sept2021

https://elephantsalive.org/wp-content/uploads/2021/09/Tree-Protection-Methods_Sept2021-compressed.pdf


4. BEE ATTACK PHEROMONE
Alarm pheromones are released when a bee stings
another animal.

Bee attack pheromone helps bees recruit more bees from their colony to handle 
large predators. 

TIPS:
86% of elephants encountering pheromone smells in Jejane Private 
Nature Reserve, South Africa avoided the area. 

Results suggest that this method may be effective if elephants already have experience 
with bee attacks (learnt association).

This is still in the early research phase and not yet available to public.

Can last up to 2 months when applied (weather dependent).

3. ROCK/PYRAMID BARRIER This is a ring of rocks or pyramids stacked around the tree’s trunk. 

This is good for small-scale application around particular trees.

Need a good distance between tree’s main stem and the end of pyramids or rocks.

The elephant impact decreases as the pyramid radius around the tree increases.
(The wider the barrier of rocks, the more effective this method is)

6.

Beware of 
scorpions when 

lifting stones! 

Calculating cost of method:
Total cost = Single pyramid cost x Number of 
pyramids in a square metre x . (Desired radi-
us)!
Rocks or pyramids need to be tightly stacked to 
prevent elephants navigating between the gaps.

Rocks or pyramids should be placed upto 4-5 m 
away from the tree’s main trunk. 

PROS/CONS
Take care when moving many large natural rocks 
around in order to not cause a 
micro-habitat disturbance.

Physical labour needed. 

This can be an effective and 
low-cost method  if done 
properly.

The Bee attack pheromone is comprised of chemical compounds which have been
manufactured into a synthetically produced Specialised Pheromone and Lure 
application Technology (SPLAT) paste.

Credit: as mentioned in Elephants Alive (Resources/Reports) 
Tree_Protection_Methods_Sept2021 

Credit: Elephants Alive (Resources/Reports) 
Tree_Protection_Methods_Sept2021

This attracts other bees to the same location and 
causes the other bees to behave defensively.

Note: this is still in the 
testing and research 

stage.

https://elephantsalive.org/wp-content/uploads/2021/09/Tree-Protection-Methods_Sept2021-compressed.pdf
https://elephantsalive.org/wp-content/uploads/2021/09/Tree-Protection-Methods_Sept2021-compressed.pdf


5. NEEM oil 

Note: this is still in the testing and 
research stage

Neem oil is pressed directly from 
seeds of the Neem tree (Azadirachta 
indica), which is a tropical evergreen 
tree native to India. 

Neem is an insecticide that controls insects which are
harmful in agriculture, forestry and horticulture, and can 
be used as an alternative to chemical insecticides.

Neem can be effective against more than 400 pests.

Process:
Neem oil is sprayed over the branches and stem of a tree 
as an elephant deterrent.

The idea is that elephants do not like the smell or taste of
neem and will avoid the tree. 

PROS/CONS
The insecticide element may mean that other animals are affected. 

 It also deters other insects from feeding on the treated plant or tree.

It helps disrupts insect development. Insects do not reach adulthood.

Insects are prevented from laying eggs on bioneem plants.

Honeybees and other pollinators may avoid plants with neem. 

The short life means that trees will need to be 
continuously sprayed.

More research is required on this product before
being used in a protected area.

6. CHILLI OIL

Reapply every 2-4 weeks.
(weather dependent)

Oil-based chilli lasts longer 
than water-based chilli.

TIPS:
More data is required at a 
manageable scale.

Use protective wear when working 
with chilli products.

7.

Credit: Riaan van Zyl (Consulting and contracting 
Arborist) as mentioned in Elephants Alive (Resources/Reports) 
Tree_Protection_Methods_Sept2021 

Credit:  Osborn FV, Rasmussen LEL. 1995. Evidence 
for the effectiveness of an oleoresin capsicum aerosol 
as a repellent against wild elephants in Zimbabwe. 
Pachyderm 20:55–64.

Chillies have been used as
elephant deterrents in sprays, 
chilli-grease covered fences 
and dung balls.

Directly paste chilli oil onto the 
tree stem.

Credit: as mentioned in Elephants Alive (Resources/
Reports) Tree_Protection_Methods_Sept2021 

https://elephantsalive.org/wp-content/uploads/2021/09/Tree-Protection-Methods_Sept2021-compressed.pdf
http://www.researchgate.net/publication/313720238_Evidence_for_the_effectiveness_of_an_oleo-resin_capsicum_against_wild_elephants_in_Zimbabwe
https://elephantsalive.org/wp-content/uploads/2021/09/Tree-Protection-Methods_Sept2021-compressed.pdf


7. DUNG PASTE
Tree healing 
properties:
This is an 
adaptation of an 
old cow dung 
and clay tree 
healing method.

Dung paste has 
anti-bacterial 
properties and 
adhesion 
elements. 

Gather fresh buffalo 
or cattle manure in a 
large drum. 

(Make sure the drum 
is clean and does 
not have chemicals 
inside.)

Put 100kg of 
elephant 
manure in a 
clean 200 litre 
drum. 

Fill water up to 
3/4 level. 

In a separate 
container, 
dissolve 2kg 
of sugar in hot 
water.

Add this dissolved 
sugar mix to the 
elephant dung in 
the drum. 

Allow this to 
ferment for
3 days.

On the day of use, 
mix the fresh buffalo 
or cattle manure 
with the clay and 
add the fermented 
elephant ‘tea’ to 
this mixture.

Ensure the
final mix is not 
too fluid-like.

Use a brush to 
paint the tree’s 
main stem, 
covering as much 
as you can.Caution tips: Tree populations are affected at different growth-stages.

Certain methods are still undergoing testing and caution is required before 
large-scale usage.

No method is fool proof, but survival rates of big trees can be increased if 
methods are applied correctly.

Assess the efficacy and appropriateness of methods before using.

Use protective wear and safety equipment. The use of rubber gloves is 
advisable when handling chilli. Take care not to touch eyes, mouth and 
sensitive areas. 

Some methods may need technical training and expertise. Be sure to have 
the necessary training experience. (e.g beekeeping)

Case studies from South Africa may need design adaptation in other sites.

Credits and Disclaimer:
We have collated resources from Elephants Alive (Dr. Michelle Henley and Robin Cook), 
and Elephants Alive (Resources and Reports)_ Tree Protection Methods_Sept 2021 
Some methods represented are experimental and further research is needed.
To learn more on using tree protection methods, explore the literature further, see 
References. Save the Elephants advises caution with all the methods collected and 
presented in this toolbox. Further research may be required before each site-specific 
implementation. 
* Save the Elephants is not liable for any costs, damages or injuries incurred by the use of these methods.

1. 2. 3.

4. 5.

6. 7.

8.
Produced by Save the Elephants www.savetheelephants.org Illustrations by Nicola HeathMade in Kenya 2021 

TIPS:
This is primarily a tree healing method but elephants have been also 
been observed avoiding dung covered trees in Botswana.

Paste may be washed away with rainfall, so re-apply when 
necessary.
Try and source the clay as sustainably as possible. 

Ingredients needed:
Clay Buffalo/cattle 

dung
Elephant 

dung
Clean drum Water Sugar Paint

brush

PROCESS

It helps to seals tree wounds and prevents pathogens to otherwise 
exposed surfaces.

Credit: Riaan van Zyl (Consulting and contracting 
Arborist) as mentioned in Elephants Alive (Resources/
Reports) Tree_Protection_Methods_Sept2021 

https://elephantsalive.org
https://elephantsalive.org/wp-content/uploads/2021/09/Tree-Protection-Methods_Sept2021-compressed.pdf
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit
https://elephantsalive.org/wp-content/uploads/2021/09/Tree-Protection-Methods_Sept2021-compressed.pdf


“To limit biodiversity losses and avert the worst effects of climate 
disruption, we must greatly expand nature protection while simultaneously 

downsizing and transforming human systems…. By protecting nature 
generously, and simultaneously contracting and transforming the human 

enterprise, we can create the conditions for achieving justice and well-
being for both people and other species.”

From “Protecting Half the Planet and Transforming Human Systems 
Are Complementary Goals” Crist et al. (2022) 

Frontiers in Conservation Science



Pastoralists / Schools living safely in 
shared spaces with elephants

Water tank protection 

Protecting schools and compounds



Method 1 : water towers Method 2 : White rock barriers

Method 3 : Stone walls

This can be a metal, concrete or wooden 
structure, at least 3 metres high.

Make sure the foundations are strong and 
the structure is sturdy enough to be able to 
hold the weight of a full water tank.

Depending on the size of the water 
installation, the higher the tank, the better
protected it may be from elephants.

Make sure there is a ladder and 
safe human access.

Using a 
combination of
deterrents 
helps increase
the water point
protection

This method is being 
used in Namibia to 
help with conflict 
over water sources 
with desert 
elephants. Use sharp white 

rock barriers to 
add extra 
protection for 
water pipes 

This is a barrier of sharp rocks, painted white. 
This can be used to help fortify fences or farm enclosures. 

These are unpleasant 
and painful for 
elephants to walk on. 

www.ehranamibia.org

Different physical barriers can help protect 
water points from elephant damage. 

1.
https://encosh.org/en/initiatives/water-point-protection/

Wall should be 
smooth to 
prevent 
elephants from 
climbing over. 

During the dry season or times of drought, 
elephants and humans may come into conflict 

over resources - like water

https://www.ehranamibia.org/peace-project-resources
https://encosh.org/en/initiatives/water-point-protection/


Method 2 : White rock barriers Method 3 : Stone walls
MATERIAL CHECKLIST: MATERIAL CHECKLIST:Process: Process:

Paint brushes

White paint 

Large sharp rocks 

Cleaning 
solution for 

brushes
 (e.g Turpentine or 

petrol)

Physical 
labour

1

2

3

4 5

1

2

3

4

Collect enough 
large and sharp 
rocks for your rock 
barrier. 

Lay them out 
in front of the 
area you wish 
to protect. 

Make sure the 
sharp side is 
facing
upwards.

Create a barrier at least
 3-4 metres wide. 

40 bags of 
cement

Spade

Wheelbarrow

Trowel

Pickaxe

Gloves

Water 

Sand 

Rocks 

Physical labour

Mix the cement in a 
ratio of 1 spade of 
cement: 4 spades 
of sand and water 
– to make a 
thick paste.

Caution tips: Credits and Disclaimer:These are physically intensive to build. 

Elephants may still risk pain in the pursuit of tasty crops or water sources, 
especially during the dry season, so using combined methods will increase 
the effectiveness of protection methods.

Take care of safety when accessing the water towers.

The Stone wall and White Rock barrier ideas were developed by Elephant Human 
Relations Aid (EHRA), Namibia. More information: www.ehranamibia.org .Water 
tower design adapted from similar protection methods. For literature and resources 
used, see  References.  More research may be required before each site-specific 
implementation. Safety and caution is advised with all the methods presented in 
this toolbox. 

*Save the Elephants is not liable for any costs, damages or injuries incurred by the use of these methods.

Produced by Save the Elephants www.savetheelephants.org

0.5m 

1 m 

3 - 4 m 

3 - 4 m 

1:4

May require professional help for transport and construction.

Illustrations by Nicola HeathMade in Kenya (2020)

Paint all the rocks 
white. This will help 
reflect the sun and will 
be uncomfortable for
elephants to look at.

Mark the ground.
 
Make sure there is at 
least 3-4m between 
the water installation 
and the wall to 
ensure elephants 
cannot reach over it.

Lay the bricks. 
Build the wall at least 
2 metres high

Leave a 
small space 
for people to 
access the 
water tanks.

2.

Dig the 
foundation
at least 0.5 metres 
deep and 1 metre 
wide.

http://www.ehranamibia.org
http://www.ehranamibia.org
http://www.ehranamibia.org
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit
https://www.savetheelephants.org
https://www.savetheelephants.org
https://www.ehranamibia.org


A compilation of different 
deterrent methods that can be 
installed around schools and 

other compounds to safely 
keep elephants away.

1

2

3

4

1.

5

6
7

8



Electric fences:

A well-maintained electric fence will be an effective 
barrier to elephants.

A solar powered electric fence can serve as a 
long-lasting fence type that can be managed with 
some training.

The solar panel collects sunlight energy and converts it into energy 
that is stored in the battery.

How it works:

When an elephant touches the fence, it will receive a short, sharp 
shock that is safe and will not kill the elephant.

The shock enables a deterrent effect while ensuring that no lives are 
lost.
Solar panels and batteries for the electric fence can be stored 
safely ontop of the Watch Tower Roof that looks over the most 
active elephant-approach route to the school.

Sinha, A. (2020, June). How solar-powered fences mitigated human-elephant 
conflict in Assam. Down To Earth. 

Maintaining Electric Fences (WWF).

PROS+

cons

Effective in reducing the number of elephant visits into 
the enclosed area.

If maintained well, they can last long.

No physical harm caused to human beings or animals.

Makes use of renewable solar energy.

Regular maintenance 
needed, including trimming 
plants around the fence.

Poor maintenance will allow elephants to challenge the fence more 
often, causing more breaks and damage.

Building a small stone barrier on the inside of the electric fence can 
prevent children in school from holding the electric wires and getting 
a shock.

Some elephants become 
‘fence breakers.’

Initial cost of set up 
can be high.

Caution Tips:

Seek expert assistance to install electric elements of the fence.

Put up warning signs to indicate that the fence is electric.

Do not connect electric fences to high-tension wires or domestic 
lines, as this can be fatal to both humans and wildlife.

-

2.

Sources:

1

https://www.downtoearth.org.in/blog/wildlife-biodiversity/how-solar-powered-fences-mitigated-human-elephant-conflict-in-assam-71732
https://www.downtoearth.org.in/blog/wildlife-biodiversity/how-solar-powered-fences-mitigated-human-elephant-conflict-in-assam-71732
https://policy-powertools.org/related/docs/maintaining_electric_fencing.pdf


1a) Chilli Paste on fence posts:

Elephants are intelligent and can learn how to knock posts over.

All posts used in the electric fence should be covered with chilli rub/
paste during elephant season. 

Chilli-cow dung paste and chilli rags can also be used to cover water 
pipes.

Tips:
Frequently reapply chilli paste & rags to posts, 
to retain effectiveness.

Ensure the posts are well covered with chilli paste.

Chili rub will rub off in the rain so only use when 
its elephant season to save your resources.

See Chilli 
Deterrents for 
more 
information.

Flashing solar lights fence with white 
rocks and trip alarms:

As elephants do 
not like 
flashing lights, 
this fence 
creates 
an effective 
barrier.

Read more on Mitigating Elephant and Human Conflict in the Namibia. (2020).

There are a variety of LED lights, with some that flicker as motion is detected.

Other LED lights flash with different colours in random patterns throughout the night, 
and automatically switch off during the day.
When elephants see the flashing lights from a distance, they think it is people holding 
torches flashing at them, hence do not approach the premises.

Each LED light has its own solar 
charger.

Lights are all connected with cables and stuck on top of individual posts that are 
secured around the compound.

3.

Sources:
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You may also grow chilli shrubs on the 
outside of the electric fence. 

See Infrared or 
Motion Triggered 

Sensors 

https://ecosystemhotspots.com/elephant-human-wildlife-conflict/


Long posts are used so elephants can see them at a 
distance before they reach the compound.

The flashing lights are able to recharge 
during the day to be used primarily at night when 
elephant visits are more frequent.

Portable fence, as lights are mounted on individual 
posts.

Experiment was successfully conducted in Chobe District, Botswana. 

Read more on New HEC Tool: Flashing Light Fences. Mara Elephant Project.

PROS +

cons -

Effective method to deter elephants.

No electricity needed as lights are solar powered.

Moderate cost & maintenance is required to ensure 
posts are not knocked over by elephants.

Flashing lights also seen to deter other wildlife 
like lions.

There is the risk of theft.

Most effective at night; less effective during the day.

Must be weather proof. If not, it needs to be covered 
to protect from rain.

There is a risk of elephant habituation.

Maintenance  Tips:
Make a shade to protect the light from rain, if it is not rain 
proof.
Make sure the light is at eye or chest level of an adult 
elephant.

Posts must be firmly in the ground to avoid them getting easily 
knocked over.

To avoid habituation, different 
coloured lights can be used and 
the colour pattern should be 
changed weekly.

TOP TIP

Combine with other deterrent methods (e.g sharp white rocks 
or metal strip fence) that will help deter elephants during the 
day.

See Metal Strip 
Fence.

2a) White rock barriers:
This is a barrier of sharp rocks that are 
painted white.

The 2m sharp white 
rocks around the 
outside of a 
compound could 
help prevent 
elephants from 
entering in.

Combined with flashing lights to provide extra 
protection.

The sharpness of the rocks is unpleasant 
and painful for elephants to walk on.

See Water Tanks for more 
information on white rock 
barriers.

4.

Sources:

https://www.cambridge.org/core/journals/oryx/article/panic-at-the-disco-solarpowered-strobe-light-barriers-reduce-field-incursion-by-african-elephants-loxodonta-africana-in-chobe-district-botswana/2341B3ED382CE91DE519C609F2AC6965
https://maraelephantproject.org/new-hec-tool-flashing-light-fences/


2b) Trip Alarms:
See Trip Alarms for 
more information.

Trip alarm is a simple, low-tech method that helps by giving early warnings 
as elephants are entering the compound. 

Why they are useful?
When the trip wire is triggered by an elephant, it will produce 
loud noises that will alert students and teachers at school.

Elephants can be extremely quiet, and it is not always 
easy to see them entering the compound.

It helps alert people of an approaching elephant, 
allowing them to find safety, or use other methods to 
chase the elephants away.

Combine with other deterrent methods, such as flashing 
solar lights for added effectiveness.TIP

Elephant proof Trenches with Biofences:

See Trenches for 
more information.

Trenches form a physical barrier for elephants and other wildlife.

Elephants cannot jump, so a trench that is too wide or deep may 
act as an effective barrier.

What else can they be used with:

Bio-fences Flashing solar lights Motion sensored lights.

5.
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TIP Trenches combined with Bio-fences around a 
compound can be an effective deterrent method.

Trenches are prone to soil erosion, especially along slopes and high rainfall 
areas. The presence of trees (bio-fence) helps to stabilize and prevent soil 
erosion. 



Trenches around school compounds must be dug on the 
outside of the fence, to provide safety for school children.saftey TIP

cons -
Trench walls need maintenance, which are labour intensive 
and costly, particularly after heavy rains.

Elephant babies are particularly vulnerable to falling in trenches/getting stuck.

People, livestock and other animals could be injured 
by falling into deep trenches.

3a) Bio-fencing:
These are lines of trees/shrubs that are 
planted around the boundaries of schools 
and compounds to provide protection 
against elephants and other wildlife.

The bio-fence acts as a physical barrier, 
preventing elephants from entering the area.

Technique involves growing 
strong tree species such as 
bamboo around compound 
boundaries to stop elephants 
from entering inside.

They are established by planting a line of trees and/or spiky/thick shrubs at 
relatively close spacing.

Additional dead sticks can be tied to wires and strung across the trees.

Tips for a good 
Bio-fence:

Use combined methods to protect trees with fruits from elephants, 
such as, digging trenches on the outside.

Examples of trees you can 
plant:

Commiphora spp.

Mauritius thorn sp.

Agave

Thorny bamboo

Nile Tulip – flowers that 
attract pollinators.

Lemongrass

Acacia nilotica: medicinal properties

Ziziphus mauritiana: has edible fruits

Physic Nut: creates dense hedges

Read more on:
Fencing Agriculture Land in Nigeria for more tree species,

Live fences in Segou, Mali: An evaluation by their early users.

PROS +
Can be constructed without too many materials.

Can be a low-medium cost option.

Effective physical barrier to elephants.

Long term strategy to help restrict elephant entry or exit.

6.
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Palymra palm: commonly grown in Sri 
Lanka 

https://www.researchgate.net/publication/227013057_Live_fences_in_Segou_Mali_An_evaluation_by_their_early_users
https://www.researchgate.net/publication/227013057_Live_fences_in_Segou_Mali_An_evaluation_by_their_early_users
https://www.researchgate.net/publication/227013057_Live_fences_in_Segou_Mali_An_evaluation_by_their_early_users


PROS +
Bio-fences are environment friendly.

Cost-effective. It is cheaper than building a brick wall or 
electric fence.

Effectively prevents elephants from intruding into compounds.

Fruiting trees provide extra nutrients to school children.

Trees attract pollinators such as bees, which act as 
natural barriers for elephants.

cons -
Trees take a long time to mature and become effective.

Risk of grazing in the initial stages.

May require constant maintenance.

Other deterrent methods must be used while the trees mature.

Do not plant thorny Cholla Cactus, 
as the fruits that grow have thorns 
that can harm elephants and it is an 
invasive species.

CAUTION TIP
Avoid planting trees that will attract 
elephants to feed upon them (e.g 
acacia trees).

Stone walls:
Using thick stone walls will create an 
effective barrier for elephants.

Elephants cannot climb, so a stone 
wall prevents them from climbing over.

PROS +
If constructed well, it can be a moderately long-term solution.

Effectively protects schools and compounds against 
elephants.

Moderate maintenance required, to ensure stone wall is still strong.

CAUTION TIPs

Walls should be at a distance of 3m from the tanks so 
elephants can’t reach with their trunks.

Keep an eye to ensure children at schools do not climb the walls.

Elephants may still risk pain in the pursuit of tasty crops/water 
sources, especially during the dry season, so using combined methods 
will increase the effectiveness of barriers.

7.

4

Read more on stone walls: Sturdy Stone wall- EHRA

See Water Tank
Protection for stone 
wall method.

https://encosh.org/wp-content/uploads/formidable/5/Water-Point-Protection_EHRA-2020.pdf


vegetable gardens:
Vegetable gardens are crucial as they provide necessary 
nutrients, especially to children in schools.

These methods can help provide extra protection barriers to your gardens inside the 
compound, to ensure elephants do not raid crops.

5a) Bio-fences:
Bio-fences act as wind 
breakers and also 
reduce soil erosion.

This ensures crop 
yields are sufficient 
and high.

See chilli 
deterrents 
for more.

5b) Flashing solar lights:

Solar Predator Lights 
in Kenya

WATER TANK PROTECTION:

Rubbing chilli paste on or growing chilli shrubs around water pipes can 
help prevent this.

Elephants have been known to break water tanks and pipes to gain 
access to drinking water.

See Water Tank
Protection.

CHILDREN ON THEIR WAY TO SCHOOL 
AND BACK HOME:

School children are always at risk of encountering elephants when they 
walk between home and school. Prioritizing their safety ensures they do 
not miss school in fear of elephants and stay safe.

You can also plant 
chilli shrubs as 
border fences.

TIP

8.
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It is advisable to build protective walls around the whole 
water installation, including water pipes. 

https://www.devex.com/news/solar-predator-lights-reducing-human-wildlife-conflict-in-kenya-101867
https://www.devex.com/news/solar-predator-lights-reducing-human-wildlife-conflict-in-kenya-101867


7a) Elephant Aware Behaviour 
Education:

Elephant education is important 
in promoting human-elephant 
co-existence.

It is important to know how to 
react towards elephants, so as 
not to provoke them to attack/
agitate them and to prevent 
dangerous confrontations.

Educating school children will help 
to familiarize themselves about 
various elephant 
behaviour and when to take extra 
caution.

Wildlife education is more important for the youth so they can 
understand the importance of elephants.

See ‘Elephants as Ecosystem Engineers’ and 
‘Introduction to Elephants’  for more information.

7b) Tree platforms:
Simple Tree platforms can be
 constructed on common routes 
taken by school children.

They are safe for children to quickly 
climb up when elephants are
 approaching to avoid conflict.

Keep in mind weight and stability:
Select strong tree species with strong branches and well-established 
roots to ensure they last long during heavy rainfalls and strong winds.

Use grounded posts to give extra support to the platform.

Attach climbing ropes with knots tied along the length of the rope for more 
ways to climb up the platform.

Moderate initial cost.

If maintained well, they may last a moderate amount of time.

Children sitting up in the platform can spot elephants at a distance 
and keep put until it is safe for them to proceed walking.

If elephants are heard nearby, children can safely rest on the 
tree platforms until the route is safe to walk again.

Use pictures to deliver education to school children. 
Pictures create mental images that make it easier for 
children to understand.

TIP

9.
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Caution Tips:

Add a thatched roof, if tree canopy is less to provide shade. 

Do not construct on trees with few/weak branches.

Add chicken wire around the tree to ensure 
elephants do not debark and weaken the 
tree.

Moderate maintenance is required to ensure it is always 
safe for children to climb onto.

If the platform is not firm, there is risk of injury.

See Tree Protection 
for more.

7c) Air horns/vuvuzelas:
These devices are
 light-weight, easy 
to carry and quick for 
school children to use.

Vuvuzelas are used because they do not threaten the elephants. 
This is important because an elephant that feels threatened is more 
likely to attack.

https://nation.africa/kenya/
counties/kilifi/farmers-re-
sort-to-drums-vuvuzelas-
to-fend-off-ravenous-ele-
phants-3741868

PROS +
The loud sound scares the elephant away. It 
does not threaten the elephant, making it safe 
for children to use.

The sharp and sustained ear-splitting bleat 
from a Vuvuzela can send a fully-grown elephant 
taking cover.

Airhorns blown together in a group can have 
more effect in chasing the elephant away.

Caution Tips:
Avoid making any noise until you know exactly where the elephant is.

Do not blow airhorn into someone’s ear. It can damage one’s hearing.

See Noise Deterrents 
document for more methods.

10.
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https://learningenglish.
voanews.com/a/vuvuzelas-
keep-people-safe-from-ele-
phants-attack/2703535.html

See Elephant Aware 
Behaviour for actions to take 
around elephants.

https://nation.africa/kenya/counties/kilifi/farmers-resort-to-drums-vuvuzelas-to-fend-off-ravenous-elephants-3741868
https://nation.africa/kenya/counties/kilifi/farmers-resort-to-drums-vuvuzelas-to-fend-off-ravenous-elephants-3741868
https://nation.africa/kenya/counties/kilifi/farmers-resort-to-drums-vuvuzelas-to-fend-off-ravenous-elephants-3741868
https://nation.africa/kenya/counties/kilifi/farmers-resort-to-drums-vuvuzelas-to-fend-off-ravenous-elephants-3741868
https://nation.africa/kenya/counties/kilifi/farmers-resort-to-drums-vuvuzelas-to-fend-off-ravenous-elephants-3741868
https://learningenglish.voanews.com/a/vuvuzelas-keep-people-safe-from-elephants-attack/2703535.html
https://learningenglish.voanews.com/a/vuvuzelas-keep-people-safe-from-elephants-attack/2703535.html
https://learningenglish.voanews.com/a/vuvuzelas-keep-people-safe-from-elephants-attack/2703535.html
https://learningenglish.voanews.com/a/vuvuzelas-keep-people-safe-from-elephants-attack/2703535.html


7d) Community/school buses:

Community buses can offer a successful conflict mitigation 
strategy that significantly reduces human-elephant conflict, 
providing  adequate safety for school children.

These buses have been successfully established in Sri Lanka 
and Botswana.

Sri Lanka

Botswana 

The EleFriendly bus developed by Sri Lanka Wildlife Conservation Society (SL-
WCS) show that human-elephant conflict has been reduced by 80% since the 
bus started running. 

The World’s First EleFriendly bus: A success story.

Elephant Express Buses in Botswana provide transport across elephant 
corridors for school children to increase their safety around elephants.

The buses are decorated with beautiful illustrations of elephants and equipped 
with educational material, so they display the crucial message that we can find 
ways to live alongside wildlife.

Promoting coexistence of wildlife and people in Kavango Zambezi.

PROS +
Buses help with improving the quality of education, as children do not have 
to miss school due to the fear of elephants and also extreme weather 
conditions.

Parents will be at ease knowing their children travel to 
school safely, with no danger of getting trampled 
by an elephant.

Improves the relationship between communities 
and elephants.

Allows elephants to roam 
more freely in corridors 
where they can feed 
and socialize, as they 
they have done for 
centuries.

During term breaks, the buses can be used to assist people heading to 
clinics.

Tips:
Regular maintenance and car service is required to ensure 
long term usage of the bus.

Do not misuse the bus, as this will reduce the longevity of use and may 
be prone to damage hence increasing cost of repair.

Insert educative posters on the inside of the bus to enhance 
elephant education for the children.

School children should travel for free, while others may pay a reasonable 
fare to ensure there are funds for the maintenance of the bus.

Success of the bus is seen in the 
villagers’ positive attitudes 
towards elephants.

11.

Sources: Read more on:

https://groundviews.org/2017/09/19/the-worlds-first-elefriendly-bus-a-success-story/
https://kavangozambezi.org/en/news-public/item/61-promoting-coexistence-of-wildlife-and-people
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 Watch towers:

Watch towers constructed on the edge of the school compound looking towards 
common elephants routes can help with early warnings when elephants are close by.

They can be utilized during morning hours when children are walking to school and 
evening hours when they are walking back home.

Volunteers from the school or village can help on the lookout on the watch tower.

When elephants are seen approaching the school/children walking, they can 
use airhorns/vuvuzelas and whistles to alert the children to find safety.

Watch towers on common routes can be made with a lower level, so as to also 
allow children to safely climb the tower, if elphants are nearby.

Produced by Save the Elephants www.savetheelephants.org Illustrations by Nicola HeathMade in Kenya 2022 

Place a gate with a lock between the lower level and higher level to ensure 
children do not climb until the top.

safety TIP:

See Noise 
Deterrents 
for more.

See Watch Towers 
for more. 
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Credits and Disclaimer:
We have collated resources from a range of different sources. Some of the methods represented 
are experimental and further research is needed. See References for more information. 
Save the Elephants advises caution with all the methods and information collected and presented 
in this illustrated toolbox. Further research may be required before each site-specific 
implementation.
* Save the Elephants is not liable for any costs, damages or injuries incurred by the use of these methods.

http://www.savetheelephants.org
https://www.savetheelephants.org
https://docs.google.com/document/d/1sKkhlLv4CSV7maTkAVdxqPBND0wRlCqd/edit


References and feedback
We hope you and your community have enjoyed this HEC Toolbox. We’re
aiming to make this a comprehensive encyclopedia and the work is still
ongoing.

We have tried to include and reference as many sources as possible. Some of
the credits and publications may originate from you personally, or you may
have evidence for a new tool that has been missed out. Please do help us! If
you notice any key absent paper, missed credits, errors, or you have any
specialized technical manuals you think are relevant please get in touch and
share them with us for inclusion.

Our work is all open source and not-for-profit. The more of you helping us to
fact check and provide constructive feedback, the more comprehensive this
encyclopedia of HEC Tools will be to help people trying to live in better
harmony with elephants.

Ultimately elephants will survive only if the communities they live, with and
health of their environments, thrive too.

THANK YOU! 
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