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Development and application of a new observation and recording
system for thein-hive behavioral study of honeybees

GE Ya-Ting~ LIU Qi-Wei WAN Yun-Xing ZHI Dan-Dan
ZHOU Dan-Yin DONG Kun ZHAO Wen-Zheng

(Department of Apiology in Faculty of Animal Science and Techology, Yunnan Agricultural University, Kunming 650201, China)

Abstract [Objectives] To develop a new observation and recording system for studying thein-hive behavior of honeybees.
[Methods] Inspired by traditional observation hives, an infrared light and camera were installed to facilitate the long-term,
inobtrusive observation and recording of honeybee behavior in the hive. In addition, we added slide rails, sliders andpulleys to
the hive, enabling observation and recording of the middle comb in colonies with 3-5 combs. Inspired by the individual bee
markers used in previous studies, we designed a new set of markers with enlarged combinations of letters, numbers and
symbols. These new, improved markers not only made it easier to identify individual bees, but also allowed us to obtain a large
sample size. [Results] We successfully developed a new honeybee in-hive behavioral observation and recording system and
used this to conduct in-hive behavioral observation experiments on the western honeybee, Apis melifera. We found that an
average of 63.08% of tagged workers could be accurately identified, and that an average of 43% could be recaptured after
3 days of behavioral observations. [Conclusion] Results of a pilot study indicate that our new in-hive observation and
recording system was an improvement on previous systems for observing in-hive honeybee behavior and data collection during
behavioral experiments.
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Fig.1 Overall schematic diagram of observation hive
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(@ Infrared camera equipment; @ Transparent observation window; ©) Lifting pulley; 10 Manual handle.
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B4 BEHENTHURERS
Fig. 4 Observation hive of honeybee in-hive behavior
A. IEME; B, ATIFREN TIN5 s C. A1) ERyrh s s | BHRRE LB D, MR T3 .

A. Front view; B. Side view of opening the door; C. Hollow darkroom, camera and
red light on the hive door; D. Pulley and manual handle.
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Fig. 5 Actual image of bee individual marked with back label
A, —RIEE SRS B. AZOC TSR P E R C. YOI ARy hiE S5 A bric & i

A. A bee with amarker; B. Marked bees on the comb photographed under natural light;
C. Marked bees on the middle comb photographed under natural light.

B 6 EHEENITAHANBIERRGETH NN EE
Fig. 6 Screenshots of the video recorded by the observation and recor ding system for honeybee in-hive behavior

A, B, C. RZEACH MR EE ; D. 815 8 14 Hh a] S 500 080
A, B, C. Unprocessed video screenshots; D. Video screenshots of the middle comb with adjusted tone.
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