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DEB THEORY

I chose to follow the subprogram Population Dynanigzecause in my research | will be

more interested in the behaviour of the entire pimn, rather than that of a single

individual. Another topic that | am interested inthe effect of non-essential compounds and
their possible accumulation in the organisms.

The cornerstones of the DEB theory are mass andgerealances. For me — with a
background in chemical engineering — this seemsioie than logical if one wants to model
e.g. the growth of an organism. However, | can ustded that in biological systems it may
not be so easy to construct for example a massdglalue to the open boundaries of the
system (environment). Another important aspecthaf DEB theory, the incorporation of
reserves and maintenance, also appeal to me armbtikegives numerous examples of how
these contribute towards a better explanatory cheraf the DEB theory, when compared to
other theories.

In the subprogram on Population Dynamics, the fasysut on how to translate individual
behaviour to population behaviour. The idea is gzath individual has a certain probability to
be in a certain state and the state of the populas then determined by the number of
individuals, resulting in a structured populatidrhis obviously is a better approach than
simply assuming that all individuals are in the eatate, as is done unstructured populations.
Also discussed in chapter 9 are the possible ictiers between different organisms, with the
important notion that in most cases syntrophicrattons exist. The example of an idealised
three-species ecosystem (canonical community) Iglesttows the interactions between
species. As mentioned by other participants incthese, building up a DEB model step-by-
step, would greatly help towards understandingDE® theory and how to work with it. |
think the DEB model for the canonical community \bbie very useful for this purpose.

Chapter 10 gives an overview of the DEB theory ate a brief comparison with other
theories. The latter was especially interestingme, as | am not aware of how certain
“problems” are dealt with in other theories. Howew&nce the benefits of the DEB theory
given in the book seem acceptable to me, it woldd be interesting to know if there are
topics that are maybe better described in otharibe

One general remark | would like to make about thEBDbook is that it contains an
overwhelming amount of mathematics. This does moessarily have to be a problem, but
what | often miss are the derivations of the pcsgahtions (though some can be found in the
comments file). Rather than assuming the resuétnoéquation, | prefer to derive the posed
equation myself. Not just to check whether the gieguation is correct, but also to get a
better understanding of what the equation represtfdybe it would be a good idea to have a
separate equations file, which contains the deduaif (all) the equations.



APPLICATION OF DEB IN MY RESEARCH

Biological processes are widely applied in munitipaste water treatment. Organic material
and nutrients in the waste water are convertedradtably new biomass (sludge) is formed.
To maintain the desired density of micro-organiémthe process, some of the excess sludge
will have to be withdrawn from the system. This es€ sludge has to be treated as a waste
material. In practise this means that most of iin@nerated. In my research | will look at
reducing the amount of excess sludge through poedby aquatic oligochaetes. | will focus
on a system, where the excess sludge is withdrammn fhe waste water treatment process
and predation by aquatic oligochaetes takes ptaaeseparate process.

When the aquatic oligochaetesvffms’) predate on the excess sludge, some of this exces
sludge (X) will be converted into worm-biomassy(leihd M:) and some will be mineralised
(maintenance products); what remains is defecgtexict).

To prove that predation has an effect, | can malkssnbalances over the excess sludge,
worms and faeces. This way | could show that the e reduction in the amount of excess
biomass (= excess sludge - faeces > 0) and thatreduction is larger than the increase in
worm-biomass. However, | would also like to undamnsk the process of predation better so
that it can be operated under conditions whespess sludge - faeces - worm-biomass is the
greatest (i.e. maintenance “losses” are the grgates this | think that the DEB theory can
be a useful tool for me.

The main topics that | believe the DEB theory carobuse to me are:
- The conversion of excess sludge by worms: the abviailenergy contempty and how
much of it is spent on maintenance.
- The reproduction of worms, through the kappa rbkrd will be a certain allocation
of energy towards reproduction. An interesting eguence of this is that
reproduction can also take place when growth doesccur.

The main problem that | foresee is that the exsasdge itself is not a constant. Not only
does its composition depend on the how the wastervieatment process is operated, but
also after it is withdrawn from the process the position will change. Since no new supply
of waste water (X in the waste water treatment ggegris available to this excess sludge, the
reserves will be depleted, resulting in a changehéoverall sludge composition. This will
have its effect on the nutritional value of theess sludge to the worms, as they will mainly
feed on reserves, rather than structural mass.

If | want to create a proper DEB model for excdadge predation, | will have to include the
dynamics of the excess sludge and maybe even thendgs of the waste water treatment
process. This — to be honest — does not soundapgrgaling to me. | therefore think that the
DEB theory will mainly have an explanatory use te rather than being both explanatory and
descriptive. What | mean is that with the DEB tlyebican hopefully explain why certain
things happen without actually constructing a dpeBEB model.



