Summary

We developed an experimental system for monitoring multiple bumble bees foraging on electric artificial flowers with a
known rate of nectar secretion, by combining LED (Light Emitting Diode) based detection technology and RFID (Radio
Frequency Identification) based identification technology. Using data on 2 workers of Bombus impatiens that were
tagged with small chips and allowed to forage on these flowers in a cage, we demonstrate that our system is capable of
tracking movement patterns, reward history, and foraging performance of individuals at large spatial scales.

An automated system for tracking and identification of individual
bumble bees collecting nectar from electric artificial flowers.
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1. A clock motor turns an axle at 1/30 rpm
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2. The axle winds up a thread that is clipped to one end of a flexible tube
3. Nectar oozes out through a steel needle at the other end of the tube
4. Nectar accumulates in the nectar bucket where a bee can access
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- A pair of tagged bees were allowed to forage on 16 flowers
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- At the beginning of the trial, bees were naive to the array

Bumble bees
(Bombus impatiens)

- Foraging continued until each bee made 60 trips
- The trial was repeated on the next day for 30 trips

Foraging pathways and performance

1st day
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Rate of nectar intake = 14.4 (uL/min)
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Flower PC
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A small 2.5mm-square chip
ot

Digital I/0
card

IR detector Control box

RFID reader USB hub

USB port

1. When a bee crawls into a flower, it masks the LED beam --> signal to PC
2. PC receives the signal --> the software maps the RFID reader (flower ID)
and interrogates the passive RFID chip glued onto the bee’s thorax (bee ID)
3. When the bee leaves the flower, it reconnects the beam --> signal to PC
4. PC receives the signal --> flower ID, bee ID, arrival/departure time are logged to a data file
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Rate of nectar intake = 12.6 (uL/min)

Average travel speed (m/sec)

Rate of nectar intake = 17.4 (uL/min)
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Average travel speed and nectar per visit

25

Average nectar crop
encountered (uL/flower)
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