Supplement S3. Initial phases of the development of the ZooLog VARL probe

After laboratory tests of the infrared sensor, it was inbuilt into VARL traps, which were developed
for flying insects. With the new probes we conducted field tests at Elvira major close to Erd village (Pest
County, Hungary) in August 2016 and between June and August 2017. We used the plum fruit moth
Grapholita funebrana as the target species. During the two years of field tests, we conducted behavioral
observations and recorded the attractiveness and effectiveness of the different traps from the beginning
of the second and the third flying peak of the plum fruit moth.

This short description presents three types of initialization with which we tried to capture
effectively moth species and minimalize disturbances, namely: trap equipped with top and down
ventilator, compressed air.

Trap, equipped with a ventilator on the top

During the test in 2016, we tested probes equipped with a small ventilator (the ventilator takes
place at the top of the trap in an open box). The upper part of the trap was black and the sample container
was transparent. The ventilator blows down insects entering.

Following data filtering, compared with manual counting we were able to provide an exact
specimen number about the population of actively flying plum fruit moths (Figure S1.).

There were constructional problems with this probe type which affected its usability. The ventilator
took place in an open box that directly contacted the moth and dispersed the scales from the wings of
the moth (and sometimes also the body of the animals), which adheres to the wall of the traps and
attracted other animals, like wasps and bees. The latter increased the number of non-relevant catches.
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Figure S1. Correlation of the data provided by sensors and the real number of animals caught with
VARL trap equipped with a ventilator at the top of the probe.



Trap, equipped with a ventilator on the bottom

In 2017 we modified the probe by replacing the ventilator from the top of the trap to the bottom
into a box closed by a net (Figure S2.). The aim was to create a vacuum, which sucks in the insects. The
field tests and observations showed that on many occasions the new ventilator apparatus begin to work
without any detectable reason. In that way, we got far more signals than the real number of trapped
animals. We have more explanation for this failure:

e The moth was able to stay stable on the glass tub covering the sensor, in spite of the vacuum
effect of the working ventilator. The moth was able to move on the tube, which meant
continuous detection of a single, same specimen.

e In case of successful trapping till it died, the moth was flittering in the upper part of the
container, i.e. in front of the sensor. In that case, the sensor provided also signals
continuously.

Figure S2. Trap with a ventilator at the bottom part.

In spite of different data filtering technics used we were unable to find a correlation between the
data provided by sensors and observed data (Figure S3.).
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Figure S3. Correlation of the data provided by sensors and the real number of animals caught with
VARL trap equipped with a ventilator at the bottom part.

Two control traps were placed beside the trap:
1. black upper part, transparent sample container, sensor;
2. white upper part, transparent sample container, without sensor.

Control probes showed that at the time of field tests population of active plum moths was far larger
than the caught value with modified VARL traps.

At the VARL trap equipped with an automatic ventilator, fewer specimens caused far more false
detection signals. Besides the too many signals, the probe had some constructional problems as well.
The traps were unattractive for the moths, the animals did not fall into the trap and if it happened they
easily found their way out of the trap. It could have several reasons:

¢ The black, dark, bottom of the trap was unattractive to the insects. Even if they fall into
the traps searching for the source of the pheromone, they were flittering up towards the
light (causing also false signals).

o The too-long glass tube which covers also the sensory part hindered the falling of the
animals, which instead of moving down, flew out from the trap (Figure S4).

Figure S4. The glass tube in the trap, in front of the sensors.



¢ In case of a successful vacuum effect, because of the small size of the sample container,
the moths easily found their way out of the trap. Another problem was, that because of
the too-big ventilator box they are able to rest on it and climb out from the trap (Figure
S5.).

Figure S5. The closed ventilator box is located at the bottom of the trap.

According to the above-mentioned problems, we tested the probes with a different setup. We made
the bottom of the trap transparent (because of the light sensitivity of the sensors we had to use a black
(dark) upper part) (Figure S6.).

Figure S6. A VARL probe version with a transparent bottom part.

Conclusion deriving from the tests of the new version:
¢ The colour of the upper part (sensor house) and the long glass tube had no effect on the
number of animals caught.



o The ventilator apparatus positively affected the escaping capacity of insects. (The moths
sit on it and after that, they climb out easily.)

e The transparent sample container was more effective, because basically, animals move
towards the light, in this case into the trap, which resulted in more effective trapping.

Traps working with compressed air (blowpipe)

The new type of VARL trap was modified. Because of the light sensitivity of the sensor, the upper
part remained black (dark) and the bottom part was replaced by a transparent longer plastic tube.
Because the version equipped with a ventilator was proven ineffective, we used another technic:
blowpipe with compressed air. With this method, we were able to catch still actively the animals. One
of the main advantages of this version was that the tank containing compressed air took place outside
the probe (did not occupy the place and help the animals to escape). In case of animal arrived at the trap
the sensor activated the blowpipe which blew the insect into the sample container (Figure S7.).

Figure S7. VARL trap working with compressed air.

Two control traps were placed beside the trap:

1. black upper part, transparent sample container, sensor;
2. white upper part, transparent sample container, without sensor.

The light sensitivity of the sensor remained a problem (i.e. many false signals). To solve this
problem we stuck black tape at the upper 5 cm of the transparent sample container. This also hindered
the escaping success of the animals (they were unable to find the way outside and rested in the dark
part of the sample container) (Figure S8).
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Figure S8. Trap with blowpipe and with black tape at the upper part of the sample container

Due to continuous monitoring, we were able to record which signal belonged to the actual capture
of the trap. With a learning machine based on these observations, we were able to run more accurate
data filtering. We were able to separate actual trapping from environmental noise (Table S1).

Table S1. Animal —non-animal sensor signals produced by VARL traps during field observations
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Compared to the control traps, versions with blowpipe (compressed air) caught a bit
lower amount of animals, but there were no differences in the magnitude of the number of

specimens observed using of previous versions.



In the case of traps equipped with a blowpipe, the actual number of caught insects could
be correlated with the manually filtered data provided by the sensors (Figure S9.). This type
of trap seems to be accurate. However, there was a need to decrease the size of the tank of

compressed air to make setting and transporting the traps easier.
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Figure S9. Correlation of the data provided by sensors and the real number of animals caught with
VARL trap equipped with a blowpipe.



