
MOLLUSC SURVEY 
WHY MOLLUSCS 
 
Insects, molluscs and fungal pathogens can all have large impacts on plant communities but 
molluscs in particular have often been underestimated as drivers of plant community 
composition and functions. Furthermore, these groups can interact with each other (Allan & 
Crawley, 2011), and one mechanism driving such an interaction could be effects of insects and 
fungal pathogens on mollusc abundance. However, these effects have hardly ever been 
studied and we know almost nothing about how changes in insect or pathogen abundance 
might cascade to mollusc herbivores. 
Molluscs are highly prevalent in many herbaceous communities and can have significant 
effects on plant composition. For instance, molluscs are often seedling predators that may 
reduce diversity by feeding on less competitive forb species (Overbeck et al., 2003). Insects 
and pathogens might therefore affect mollusc abundance by altering plant composition and 
promoting or reducing the favourite plants of molluscs. Insect herbivores and pathogens 
might also affect molluscs by altering plant chemical composition. There could even be direct 
interactions where fungi on leaves might attract or repel the molluscs (Ramsell & Paul, 1990). 
Further changes in biomass following insect herbivores or pathogen infection might alter 
microclimate or insects and pathogens could alter litter build-up, which might affect molluscs 
that feed on dead leaves (De Oliveira et al., 2010).  Finally, molluscs might also affect insect 
and pathogen abundance through similar mechanisms, i.e., by altering plant composition, 
defence investment (Mann et al., 2021; Kästner et al., 2014),  biomass and litter levels 
(Theenhaus & Scheu, 1996). But all of these are only hypotheses, and we still know very little 
about the molluscs. 
Very first results from analysing biomass from some of the BugNet experiments, show 
significant interaction effects of pathogens and molluscs on plant biomass. Strikingly, the 
same interaction was found in four separate experimental sites in different vegetation types 
(see figure below). I would therefore like to investigate this interaction further by exploring 
how mollusc abundance responds to changes in pathogens and insects in BugNet. I hope you 
share my excitement for exploring this and contributing to understanding the role of these 
neglected herbivores. 
 

Julien Bota
v. 3, 2024-04-10



 

Figure 1: In several experimental sites of the BugNet project in the last two years, similar results have 
been observed: molluscicide only increased biomass in plots where fungal pathogens were excluded. 
In plots where pathogens were still present (control), molluscicide did not increase but decrease plant 
biomass. It might be that the removal of molluscs leads to an increase in pathogens, which then 
supresses biomass production. Similarly, the application of fungicide only increases biomass when 
molluscs were excluded. These results indicate molluscs and fungal pathogens are interacting in some 
way. 
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PROTOCOL 

We propose to collect molluscs with shelter traps. They should provide protection for all kinds 
of molluscs without attracting those from surrounding plots. In addition, we ask you to 
measure vegetation height to get an idea of microclimate conditions. After molluscs’ 
collection please send sampling tubes back to us. In the following we will describe the 
sampling and data procedure in detail. 
 

BUILDING SHELTER TRAPS 
 
SHELTER: a cardboard at the side (to prevent small molluscs from hiding in the cavities of the 
corrugated cardboard) should be placed directly on the ground. Add nails in the four corners 
of the traps. 

 
Figure 2: Shelter trap 
 

PLACING THE TRAPS IN THE FIELD 
The traps have to be placed in the centre of the plot, between the subplots, to avoid edge 
effects. If you are performing a site-specific treatment in one subplot that involves chemicals 
(e.g. a mycorrhizal killer) move the traps slightly away from that subplot. Each trap has to be 
installed twice within a plot: 48 shelter traps in total (Figure 3). 
 

  
Figure 3: Design of the mollusc survey and location of traps 



MOLLUSCS SAMPLING 
Timing 
The best time to install the traps would be in spring or autumn where the weather conditions 
are mild or wet, therefore more adequate for the molluscs. Ideally install the traps shortly 
before, during, or after a rain event. 
 
Shelter trap 
Collect the molluscs from the traps first time one week after setting up the traps, and a second 
time two weeks after setting up the traps. The molluscs should be still alive, but they have to 
be put in ethanol tubes. You can pool the molluscs across the two shelter traps per plot. Please 
use one tube per plot for collection 1 and another tube per plot for collection 2.   
 
Labelling the sampling tubes 
Label each tube carefully at the outside and inside. At the outside use a sticky label (laser 
printers are alcohol proof) or a waterproof (ideally ethanol proof) marker. At the inside either 
add a label printed in alcohol proof ink, or written in lead pencil as pen ink and some printer 
inks will rub off if any ethanol leaks from the tubes. Write down the following information: 
 
Collector 
 
Site identity 
Plot Number (1-24) 
 
Collection Date (dd-mm-yyyy) 
 
Sending molluscs to Bern 
After collection, send molluscs back to Bern. Make sure tubes are well closed, and place all 
tubes in an airtight container (e.g. a ziplock bag). Send tubes to this address: 

Institute of Plant Sciences 
Eric Allan / Eva Demont 
Alternbergrain 21 
3013 Bern 
Switzerland 

 
If it is not possible to send mollusc samples to Switzerland, but you would still like to 
participate in the mollusc add-ons, please get in touch with us. We can explain you the 
measurement procedure in detail. 
 
 
 

Eva Demont 
 
Bern 1 
Plot 12 
 
07-05-2024 
 



ADD-ON MEASURES 
In addition to the mollusc trapping, it would be great to take a couple of further measures, 
however, they are not necessary and you can still participate in the add-on without them. 
 
Vegetation height: as a proxy of local microclimate, we would like collaborators to measure 
the maximum height of the vegetation (without stretching or lifting up stems) around the 
traps. Measure the vegetation height 20 cm above and below each trap along the middle lines 
with a ruler (4 measures in total per plot). 
 
Humidity rate: another variable of microclimate is the humidity level around the traps. To do 
so, after the last mollusc harvest, the wet cardboards can be weighed, then dried in an oven, 
and weighed again. Provided zipper plastic bags can be used to transport the cardboards from 
the field to the lab to maintain humidity. 
 
Vegetation cover: take a picture of each plot to estimate the cover of the vegetation. Simple 
pictures took with a phone at 1/1.5m above the soil are fine. 
 
Herbivore damages: it would be nice to have damage data from the same year in which we 
survey molluscs. If you have the time it would therefore be nice to measure herbivore and 
pathogen damage according to our leaf damage protocol.  
 
Litter biomass at mollusc collection: Take two 10 cm x 50 cm biomass samples (or one 20 x 
50 cm sample) next to each trap (Figure 3) during the period in which the molluscs are being 
trapped, pool them and sort the biomass into live and dead biomass. Dry and weigh the dead 
and life parts separately per plot, and add the live and dead mass into the mollusc add-on 
datasheet (mass_sampleC). 
 
Litter biomass at peak biomass: Also sort the main biomass of the plots (collected at peak 
biomass) into live and dead biomass and weight it separately. Add the live and dead mass data 
separately to the mollusc add-on datasheet, and the total biomass data as always to the 
experimental data sheet. 
 
 

MATERIAL PER SITE 
 
Shelter trap 
Material provided by us: 

- 48 35 cm x 35 cm cardboards (2 per plot) 
- 48 Falcon tubes 
- 48 zipper plastic bags 

To be supplied by collaborators: 
- Nails to stabilize the board (or other sharp material) 
- Ethanol 


