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SCIENCE

Black Sigatoka, which is caused by a 
leaf fungus called Pseudocercospora 
fijensis, affects banana plantations 
across the globe. Banana farmers use 
fungicides to protect their harvest 
but are finding they need increasing 
quantities. This is because the leaf 
mould is becoming resistant to the 
fungicides

This finding has been reported by 
Wageningen researchers in the 
journal Pest Management Science. 
They have made the first extensive 
analysis of the sensitivity of isolates 
(variants) of the leaf mould to three 
fungicides that are frequently used 
in banana-producing countries. Their 
research shows that the fungus is 
rapidly developing a resistance to 
fungicides as a result of the liberal 
use of these chemicals.  
Research leader Gert Kema, profes-
sor of Phytopathology in Wagenin-
gen, concludes that banana produc-
ers must break the vicious circle of 
increased use of fungicides which 
is making the devastating fungus 
increasingly resistant. For many 
years, he has called for research and 
development of new banana breeds 

resistant to Black Sigatoka and the 
development of alternative methods 
of disease control.

Resistant varieties
More bananas are eaten in the world 
than any other fruit. Banana planta-
tions are dominated by the Caven-
dish banana, which makes up about 
95 per cent of global exports. The 
variety is highly susceptible to Black 
Sigatoka, so banana plantations are 
sprayed with fungicides weekly. To 
make matters worse, some banana 
growers are faced with a new threat: 
the aggressive soil fungus that caus-
es the Panama disease.
Kema joined a consortium last year 
with the Bill and Melinda Gates 
Foundation and Wageningen biotech 
company Keygene, with the aim of 
developing banana varieties resist-
ant to Panama disease. And, with 
the help of international funding, 
he launched a business to develop 
varieties resistant to Black Siga-
toka. Kema’s group has previously 
mapped the resistance of hundreds 
of wild and domestic banana varie-
ties to fungal diseases. as

What the 
insects eat 
determines 
how safe they 
are as animal 
feed

The black soldier fly’s diet in particular 
affects the microbes and consequently 
its safety as animal feed.

The larvae of the black soldier fly pro-
duce a lot of protein and they can be 
reared on waste streams from the food 
industry. That makes them a sustaina-
ble alternative to animal feed such as 
soymeal and fishmeal. But the insects 
grow better on some waste streams 
than others. And you don’t want the 
larvae absorbing pathogenic or toxic 
substances from the waste. So PhD 
candidate Stijn Schreven assessed 
which microbes have the biggest impact 

on the food 
safety of the 
larvae. His 
conclusion: 
the safety of 
the larvae as 
animal feed is 
mainly deter-
mined by the 

microbes in the substrate (what the 
insects eat).
Several Dutch companies are already 
producing black soldier fly larvae on 
a large scale. The larvae are used as 
animal feed and fish feed. The farmers 
rearing the larvae use vegetable waste 
streams from the food industry such as 
brewer’ grains, or apple or beet pulp. 
They are safe.

Manure and cake
Schreven tested two alternatives: chick-
en manure and camelina cake. The 
manure leads to bacterial changes in 
the larvae. Further research is required 
to see whether this affects food safety. 
Camelina is a by-product of camelina 
oil, which is an alternative to palm oil in 
the human diet. This high-protein waste 
product contains toxic substances but 
the insect larvae grow well on it as long 
as the cake makes up less than 50 per 
cent of the substrate. as

SOLDIER FLY IS 
WHAT IT EATS 
TOO

Banana fungus increasingly 
resistant to fungicides
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