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Comparing the efficacy of different

mosquito trapping methods

In the following, we show how we at Biogents 
typically compare different trap types or attractants
when we perform our research and development, or
in our bench marking.

We show how we record the experimental data and
how we perform an initial data analysis using a 
function in Microsoft Excel, the pivot table.



Besides the trap or attractant, two factors mainly
influence catch numbers:
Variablities due to (1) the location and
(2) the day (i.e. weather). 
Such factors are called nuisance factors, and they
have to be controlled (or blocked).

The experimental treatment which is compared is the
different trap types or attractants.

A very efficient design to block two sources of
nuisance and to compare different treatments is the
Latin Square Design.



How would we compare these different traps?
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We can also include a Human Landing Catch..

Since we cannot have a
Human Landing Catch (HLC)
period of an entire day, we can
select a time period that is
most interesting, for example
dawn, when most species are
most active.

*

*
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4x4 Latin Square
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Data recording – but not not like this!

Date 1.5. 2.5.

Treatm. sp.1 sp.2 sp.3 … sp.1 sp.2 sp.3 …

BGS ## ## ## … ## ## …

HLC ## ## ## ... ## ## ## …

MM ## ## ## … ## ## ## …

CDC ## ## ## … ## ## ## …

Notes lore
m

ipsu
m

dolor sit amet cons
ect

.



Data recording – for each variable, one column

Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 …



Data recording in Excel, day 1 

Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS

1 1 1.5. B HLC

1 1 1.5. C MM

1 1 1.5. D CDC



Data recording in Excel, day 1: everything ok?

Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS

1 1 1.5. B HLC

1 1 1.5. C MM

1 1 1.5. D CDC



Data recording in Excel, day 1: everything ok!

Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y

1 1 1.5. B HLC Y

1 1 1.5. C MM Y

1 1 1.5. D CDC y



Data recording in Excel, day 1: catch data.

Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y

1 1 1.5. B HLC Y

1 1 1.5. C MM Y

1 1 1.5. D CDC Y



Data recording in Excel, day 1: catch data.

Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y ## ## ## ## Lorem

1 1 1.5. B HLC Y ## ## ## ## ipsum

1 1 1.5. C MM Y ## ## ## ## dolor

1 1 1.5. D CDC Y ## ## ## ## sit



4x4 Latin Square
Round 1 - Day 2
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Data recording in Excel, day 2 

Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y ## ## ## ## Lorem

1 1 1.5. B HLC Y ## ## ## ## ipsum

1 1 1.5. C MM Y ## ## ## ## dolor

1 1 1.5. D CDC Y ## ## ## ## sit

1 2 2.5. A CDC

1 2 2.5. B BGS

1 2 2.5. C HLC

1 2 2.5. D MM



Data recording in Excel, day 2

Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y ## ## ## ## Lorem

1 1 1.5. B HLC Y ## ## ## ## ipsum

1 1 1.5. C MM Y ## ## ## ## dolor

1 1 1.5. D CDC Y ## ## ## ## sit

1 2 2.5. A CDC Y

1 2 2.5. B BGS Y

1 2 2.5. C HLC Y

1 2 2.5. D MM Y



Data recording in Excel, day 2 

Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y ## ## ## ## lorem

1 1 1.5. B HLC Y ## ## ## ## ipsum

1 1 1.5. C MM Y ## ## ## ## dolor

1 1 1.5. D CDC Y ## ## ## ## sit

1 2 2.5. A CDC Y ## ## ## ## amet,

1 2 2.5. B BGS Y ## ## ## ## consect

1 2 2.5. C HLC Y ## ## ## ## etur

1 2 2.5. D MM Y ## ## ## ## adipisci



4x4 Latin Square
Round 1- Day 3
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Data recording in Excel, day 3 

Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y ## ## ## ## lorem

1 1 1.5. B HLC Y ## ## ## ## ipsum

1 1 1.5. C MM Y ## ## ## ## dolor

1 1 1.5. D CDC Y ## ## ## ## sit

1 2 2.5. A CDC Y ## ## ## ## amet,

1 2 2.5. B BGS Y ## ## ## ## consect

1 2 2.5. C HLC Y ## ## ## ## etur

1 2 2.5. D MM Y ## ## ## ## adipisci

1 3 3.5. A MM Y

1 3 3.5. B CDC Y

1 3 3.5. C BGS Y

1 3 3.5. D HLC Y



Data recording in Excel, day 3 

Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y ## ## ## ## lorem

1 1 1.5. B HLC Y ## ## ## ## ipsum

1 1 1.5. C MM Y ## ## ## ## dolor

1 1 1.5. D CDC Y ## ## ## ## sit

1 2 2.5. A CDC Y ## ## ## ## amet,

1 2 2.5. B BGS Y ## ## ## ## consect

1 2 2.5. C HLC Y ## ## ## ## etur

1 2 2.5. D MM Y ## ## ## ## adipisci

1 3 3.5. A MM Y ## ## ## ## elit,

1 3 3.5. B CDC Y ## ## ## ## sed

1 3 3.5. C BGS Y ## ## ## ## eiusmod

1 3 3.5. D HLC Y ## ## ## ## tempor



4x4 Latin Square
Round 1 - Day 4



Data recording in Excel, day 4 

Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y ## ## ## ## lorem

1 1 1.5. B HLC Y ## ## ## ## ipsum

1 1 1.5. C MM Y ## ## ## ## dolor

1 1 1.5. D CDC Y ## ## ## ## sit

… … … … … … … … … … … …

1 4 4.5. A HLC

1 4 4.5. B MM

1 4 4.5. C CDC

1 4 4.5. D BGS



4x4 Latin Square
Round 1- Day 4
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Data recording in Excel, day 4 – malfunction of 1 

trap
Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y ## ## ## ## lorem

1 1 1.5. B HLC Y ## ## ## ## ipsum

1 1 1.5. C MM Y ## ## ## ## dolor

1 1 1.5. D CDC Y ## ## ## ## sit

… … … … … … … … … … … …

1 4 4.5. A HLC N incidunt

1 4 4.5. B MM N ut

1 4 4.5. C CDC N MALF.!

1 4 4.5. D BGS N labore



Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y ## ## ## ## lorem

1 1 1.5. B HLC Y ## ## ## ## ipsum

1 1 1.5. C MM Y ## ## ## ## dolor

1 1 1.5. D CDC Y ## ## ## ## sit

… … … … … … … … … … … …

1 4 4.5. A HLC N incidunt

1 4 4.5. B MM N ut

1 4 4.5. C CDC N MALF.!

1 4 4.5. D BGS N labore

Data recording in Excel, day 4 – malfunction of 1 

trap



4x4 Latin Square
Round 1

Day 4 reloaded

Location A

Location D
Location C

Location B



Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y ## ## ## ## lorem

1 1 1.5. B HLC Y ## ## ## ## ipsum

1 1 1.5. C MM Y ## ## ## ## dolor

1 1 1.5. D CDC Y ## ## ## ## sit

… … … … … … … … … … … …

1 4 4.5. A HLC N ## ## ## ## incidunt

1 4 4.5. B MM N ## ## ## ## ut

1 4 4.5. C CDC N / / / / MALF.!

1 4 4.5. D BGS N ## ## ## ## labore

1 4 5.5. A HLC

1 4 5.5. B MM

1 4 5.5. C CDC

1 4 5.5. D BGS

Data recording in Excel, repetition of day 4



Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y ## ## ## ## lorem

1 1 1.5. B HLC Y ## ## ## ## ipsum

1 1 1.5. C MM Y ## ## ## ## dolor

1 1 1.5. D CDC Y ## ## ## ## sit

… … … … … … … … … … … …

1 4 4.5. A HLC N ## ## ## ## incidunt

1 4 4.5. B MM N ## ## ## ## ut

1 4 4.5. C CDC N / / / / MALF.!

1 4 4.5. D BGS N ## ## ## ## labore

1 4 5.5. A HLC Y

1 4 5.5. B MM Y

1 4 5.5. C CDC Y

1 4 5.5. D BGS Y

Data recording in Excel, repetition of day 4



Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y ## ## ## ## lorem

1 1 1.5. B HLC Y ## ## ## ## ipsum

1 1 1.5. C MM Y ## ## ## ## dolor

1 1 1.5. D CDC Y ## ## ## ## sit

… … … … … … … … … … … …

1 4 4.5. A HLC N ## ## ## ## incidunt

1 4 4.5. B MM N ## ## ## ## ut

1 4 4.5. C CDC N / / / / MALF.!

1 4 4.5. D BGS N ## ## ## ## labore

1 4 5.5. A HLC Y ## ## ## ## et

1 4 5.5. B MM Y ## ## ## ## dolore

1 4 5.5. C CDC Y ## ## ## ## magna

1 4 5.5. D BGS Y ## ## ## ## aliqua.

Data recording in Excel, repetition of day 4



Each collection method (treatment) has now

been tested on all four locations.

But four repetitions are normally not enough:

-> Round 2

(… and typically, a round 3 after that.)



4x4 Latin Square
Round 2 - Day 1

Location A

Location D
Location C

Location B



Round Day Date Location Treatm. OK sp. 1 sp. 2 sp. 3 … indet. … Notes

1 1 1.5. A BGS Y ## ## ## ## lorem

1 1 1.5. B HLC Y ## ## ## ## ipsum

1 1 1.5. C MM Y ## ## ## ## dolor

1 1 1.5. D CDC Y ## ## ## ## sit

… … … … … … … … … … … …

2 1 8.5. A BGS Y ## ## ## ## Ut

2 1 8.5. B HLC Y ## ## ## ## enim

2 1 8.5. C MM Y ## ## ## ## ad

2 1 8.5. D CDC Y ## ## ## ## minim

2 2 9.5. A CDC

2 2 9.5. B BGS

2 2 9.5. C HLC

2 2 9.5. D MM

Data recording in Excel, round 2



The Pivot Table Function of Excel is a quick and

handy tool for an initial look at the data.

First, select the data set you want to analyse.

Then go to „Insert“ and click on „Pivot Table“

Select „New Worksheet“ in the pop-up window.

The Pivot Table field list appears, where you can select
factors to look at („fields“) and define what read-out you
want (e.g. the mean catch numbers).
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Here is an example
of the protocol of a
3x3 Latin Square Test
with 3 rounds – i.e.
each trap was tested
9 times.

Day 3 of round 3 had
to be repeated, as
one trap was defect.
Data from this day
will be excluded.



First, we filter the data.

There was only one study (Study 1), but sometimes
there may be more studies that we may not want to
include. So we filter the data for Study number 1.
Drag the field `Study´ down to the area named FILTER.

And of course we want to only look at the days where
everything was working properly, so we filter for the
data where, yes (Y), everything was OK.
Therefore, also drag the field `OK´ down to the area
named FILTER.



Now click on the symbols to the right and select
what you want to filter for.

In our example:

`1´ in the Study category, and

`Y´ in the OK category.



Next, we select what we want to compare.

Here, the different treatments we want to compare
were different trap types (Trap I, Trap II, Trap III).

Draw the category `Treatm.´ into the area called
ROW LABELS.

Notice that a table appears which names the
differenr treatments.

1
ROW LABELS



Finally, let us look at the values we are interested in.

Here, it is the catch numbers of different species.

Thus, we draw the species we are interested in into
the area called VALUES.

By default, Excel will display these values as a sum.
Since we normally want to see the means, click on
each to change the setting.

1

ROW LABELS VALUES



Data will also be displayed graphically.

In this example, you can see that Trap I was
especially good at catching Species 2, but not
at catching Species 1 and 3.

ROW LABELS VALUES



Here, we added an ROW LABEL, the Location.

Each trap had been tested in three different
locations (A, B, C). The mean number of
mosquitoes from the different species was
similar in every locations; each trap type
captured similar numbers at each location.
This indicates the three locations were
similar in mosquito productivity.

ROW LABELS VALUES

1
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A few words on the statistics that follow

After this initial analysis, transfer the data to your favourite
statistics program / statistician.

We usually use the ANOVA, for which the data first have to
transformed (they are not normally distributed → log(x+1) 
transformation), followed by a post-hoc test (Tukey‘s test).

Alternatively, use non-parametric tests, e.g. the
Kruskal-Wallis test, and the Mann-Whitney U test.
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