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PhD candidates explain their 
most thought-provoking 
proposition. This time it’s 
Barbara Vital, who received 
her PhD on 11 September. 
Her research was on fouling 
and process design in rever-
se electrodialysis in natural 
waters. 

SCIENCE

THE  
PROPOSITION

Insect feed
Insects are increasingly being used as a source of protein in livestock fodder. 
Is the farming of these insects negatively affected by residues of insecticides 
in their feed? Yes, concludes Nathan Meijer. But it depends which insecticide 
is used. He studied this in the case of the black solder fly and the litter beetle. 
Spinosad reduces the growth and survival rate of both insects. The notorious 
bee poison imidacloprid has varied effects: in low doses it actually stimulates 
the growth of the black solder fly.  
Effects of dietary exposure to insecticide residues on Hermetia illucens and 
Alphitobius diaperinus reared for food and feed.  
Nathan P. Meijer  Supervisors Joop van Loon and Ine van der Fels-Klerx

Chew properly?
Chewing has a big impact on how 
we digest our food. And one of the 
factors affecting chewing behaviour 
is the structure of the food. We chew 
differently on nuts than on carrots. 
And that also depends on the other 
ingredients in the meal. Just try and 
figure all that out. Yao Chen, from 
China, made a valiant effort. She 
got test subjects to chew on foods 
including chicken and vegetarian 
chicken. What did she discover? We 
chew on them at the same rate: about 
1.4 times per second, but for very 
varying lengths of time: from seven 
to 40 seconds. The longer you chew, 
the better you digest the protein. 
But there’s more to it than that. A 
test using brown rice and chickpeas 
showed that chewing for longer 
improved the digestion of starch but 
doesn’t affect the blood sugar.  
From ingestion to digestion.  
Yao Chen  Supervisor  
Markus Stieger

Success without sex
Arbusculaire mycorrhiza live in symbiosis with plant roots. The fungi reproduce 
via spores, but there is probably a hitherto hidden sex life going on among 
them. Jelle van Creig had demonstrated this in his study of the genome of the 
model fungus  Rhizofagus irregularis. But the organism gets on fine without 
sex too. The single-cell fungus has a large number of two different types of 
cell nucleus, with different DNA. The fungus adapts to its host (Van Cleij used 
chives, Medicago, tobacco and tomato plants in his experiments) by expressing 
the genes of both nuclei to different extents. A smart trick for responding to its 
environment adequately without sex.  
Dynamic genome organization in an arbuscular mycorrhizal fungus.   
Jelle van Creij  Supervisor Ton Bisseling

PhD theses   in a nutshell

‘With a background in environmental 
engineering, I am deeply concerned 
about the environmental impact of the 
waste generated by our consumption 
patterns. Two years ago, I started 
making my own laundry detergent. 
All you need is a bar of natural soap, 
alcohol and baking soda. It works 
just as well as shop-bought products, 
and the added benefit is that there 
is no packaging waste and no toxic 
ingredients polluting our water. 
Initially, my friends and flatmates 
scorned my DIY approach, thinking 
it was a waste of time and not 
significantly cheaper. But as they 
watched me make and use the 
products, some of them became 

interested and eventually tried it 
themselves. I have now shared my 
laundry detergent recipe with several 
friends and they all love it!  
I realize that my individual efforts may 
not have a significant impact on the 
environment, but what's important is 
that my actions can inspire others, and 
that together, our efforts can move 
society towards more environmentally 
responsible behaviour. 
So my advice is, if you believe 
that doing something is good for 
the environment, don't let others 
discourage you. In the end, your 
behaviour could serve as a model for 
society, creating a wave of positive 
change that we all need.’ nf

‘The behaviour of an individual serves as a 
model for the rest of the society’


