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What is an endophyte?
‘endophyte’ means an organism that lives in a 
plant

An endophyte can be a bacteria or a fungus 
that lives in a plant for part or all of its life-cycle 
without doing any harm to the plant

All naturally occurring plant species studied so 
far have endophytes

Note that Mycorrhiza fungi are not endophytes 
as they live on the outer surface of plant roots 
and not inside the whole plant.



Why should we care about 
endophytes?
Endophytes have been found to give 
many plant species the ability to cope 
with environmental stresses such as:

Drought
Heat
Cold

Salinity
Disease

Pests

Grass seedlings exposed to high salinity



An endophyte which gives a plant species the 
ability to cope with a stress can be transferred to 
another plant species and give that species the 
ability to cope with the same stress:

For example:

A Panic Grass (Dichanthelium lanuginosum) 
growing near hot springs can grow in soils with 
temperatures of 65℃ because it has the fungal 
endophyte Curvularia protuberata growing within 
them.  

Take the endophyte out and the grass will die.

Transfer the endophyte into a tomato plant and 
that plant can now cope with high temperatures.

This works with many crop species.



Example - general vigour

Tomato plants inoculated with endophytes 
from USA desert plants had:

• 300-800% higher root and shoot biomass

• increased root branching

• more leaves and bigger leaves

• increased chlorophyll and phosphorus in 
leaves



Example - general vigour

Peppermint seedlings inoculated with 
endophytes had 300% higher dry matter



Example -
disease 
tolerance

Barley seedlings were 
inoculated with a desert 
endophyte from India 
(Piriformospora indica) 
and then inoculated with 
a pathogen (Fusarium 
culmorum).
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Example -
disease 
tolerance

Commercial Cacao trees 
inoculated with an endophyte 
from wild Cacao trees were able 
to avoid serious disease 
symptoms when infected with the 
leaf disease Phytophthora 
magakarya.



Example - disease prevention

Corn Smut (Ustilago maydis) is a 
serious disease of Maize.  

Plants inoculated with endophytic 
Fusarium verticilloides fungus are 
protected from infection by Corn Smut

This is the same way that Aflasafe 
product protects ground nuts and 
maize from infection by the aflatoxin 
producing Aspergillus flavus.



Example -
drought 
stress

Rice seedlings were inoculated with 
the endophyte Curvularia protuberata
and were then deprived of water for 
up to 15 days

seedlings with no endophyte showed 
symptoms after 3 days and died in 5 
days

seedlings with endophyte were free of 
symptoms for 12 days.

Inoculation with Fusarium 
oxysporum and Trichoderma 
atroviride endophytes have been 
shown to protect banana, tomato 
and rice from disease-causing 
nematodes.

Example - pest 
resistance



Example - salinity tolerance

Tomato and rice seedlings 
were inoculated with the 
endophyte Fusarium culmorum
from a salt-tolerant grass 
(Leymus mollis).

They were able to grow well 
while being irrigated with highly 
saline water that quickly killed 
uninoculated seedlings.



Some potential applications for 
endophytes in East Africa

increased drought stress for maize crops

decreased water requirement for irrigated crops

increased tolerance to saline soils for rice (e.g. in Ndungu, ne Tanzania)

increased heat tolerance for readily affected crops (e.g. tomatoes)

Better disease resistance for horticultural crops (e.g. coffee and banana)

Better pest resistance (e.g. nematodes in banana, tomato and rice) 



Endophytes 
are:

easy to work with - readily isolated and cultured 
in basic microbiology labs
non-host specific
easy to transfer to new plant species
mostly spread via the host plant seed
non GM
approved by the Organics industry

There are hundreds of examples in published 
papers of benefits for field crops, fruit and timber 
trees from all around the world.

10,000,000 White Spruce trees are planted in the USA and 
Canada each year and are inoculated with an endophyte to 

protect them from spruce budworm.



Some current commercial applications 
Bioensure is available for cereals, 
legumes, vegetables and industrial 
crops in the USA and is under test in 16 
countries (including Kenya)

Indigo Treated Seed is available for 
wheat, maize, soya beans, cotton and 
rice in the USA and is under test in 
other countries

Aflasafe is available across Africa to 
help prevent aflatoxin in maize, ground 
nuts etc.  It was largely developed in 
East Africa!



A possible way forward:
Identify native East African plants growing 
naturally under high stress conditions

Isolate and identify endophytes from them

Inoculate crop seedlings with these isolates

Compare with non-inoculated seedlings 
under stress

Establish collaborations between private 
and public institutions in East Africa and 
internationally. Who will get the ball rolling?
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