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Abstract &

The bumblebee Bombus terrestris is considered one Qf\the most important species for
entomological research and the commercial production of pollinator colonies, due to its
suitability for rearing under controlled conditiong, ability to form manageable colonies, high
pollination efficiency, and wide use in behavioral, physiological, and toxicological studies.
However, successful rearing of this species is not a simple or merely empirical process; rather,
it depends on the stepwise management of a set of biological and technical factors, from the
selection of a population source and collection of overwintered queens to establishment,
regulation of environmental_conditions, feeding, stimulation of oviposition, colony growth,

queen production, mating, diapause management, and post-diapause emergence.

Using an applieg feview approach, this article examines the main principles of semi-industrial
rearing af B« terrestris, with a focus on the needs of researchers, entomologists, and small- to
medium-scgle production units. Within this framework, the biological traits affecting rearing,
management of environmental conditions and nutrition, colony data recording, disease control,
maintenance of genetic diversity, and quarantine requirements are reviewed. The development
status of this technology in Iran, the challenges of domestic production, and the need for
responsible commercialization are also discussed. The article concludes that sustainable
production of B. terrestris colonies is possible only through continuous management of the
rearing stages, quality control, data recording, and compliance with sanitary and environmental

considerations.
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Keywords: Bombus terrestris, colony management, queen production, semi-industrial
rearing, Iran
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Semi-Industrial Rearing of the Bumblebee Bombus terrestris: Colony Management,

Queen Production, and Responsible Commercialization
Extended Abstract

The bumblebee Bombus terrestris is one of the most widely used species in controlled
pollination, entomological research, and the commercial production of bumblebee colonies for
pollination services. The ability of B. terrestris to establish manageable colonies under
controlled conditions, together with its high pollination efficiency “and broad\research
applications, has made it an important species in both applied entomology. aild\protected
agriculture. However, successful rearing of this species is not a simple otymerely empirical
process. It requires the coordinated management of a sequence of biological, technical,
sanitary, genetic, and environmental factors, from the_selection\of the pepulation source and
establishment of overwintered queens to colony growth, ‘queen*pfoduction, mating, diapause,

disease control, and responsible commercial use. 4
N

This article provides an applied review of the miain principles involved in semi-industrial
rearing of B. terrestris, with attention to the needs of researchers, entomologists, and small- to
medium-scale production units. Although\laboratory-based procedures are discussed where
relevant, the primary emphasis is on practical principles applicable to semi-industrial colony
production and management. Unlike general reviews that focus mainly on pollination value or
commercial use, this article integtates biological traits, colony management, queen production,
diapause, sanitary controlydgenetic considerations, quarantine, commercialization, and the

Iranian context imto a single applied framework.

Theyreview ﬁrs\t “discusses the biological and behavioral traits that directly affect rearing
success, inc\luding the social organization of the colony, annual colony cycle, thermoregulation,
feeding behavior, nutritional dependence on sugar sources and pollen, and the suitability of B.
terrestris for controlled colony production. It then examines the importance of selecting an
appropriate species and population source. Queen origin, correct species identification, health
status, genetic diversity, and the risks associated with imported or poorly documented
populations are emphasized as key factors in the establishment of a sustainable rearing

program.

A major part of successful production depends on the proper collection, transfer, and

establishment of overwintered queens. The timing of queen collection, reduction of transport



stress, initial health screening, individual coding, and establishment in a stable and low-
disturbance starter nest can strongly affect oviposition and early colony development. During
the initial stage of colony formation, environmental stability, appropriate nutrition, and careful
management of inspection and food replacement are essential for successful oviposition, larval

development, and emergence of the first workers.

The article also reviews the transition from colony initiation to active colony growth.
Oviposition alone should not be considered sufficient evidence of successful colony
establishment; rather, colony success should be evaluated through¥laxval de(elopment,
pupation, emergence of the first workers, worker activity, food consumption, afid continued
queen performance. For research purposes, colonies should be treated as standardized
biological units whose origin, age, developmental stage, feeding hist\ory, health status, and
diapause background are recorded. For production purposes, colonystrength, queen stability,
worker population, absence of visible disease, and suitability: for\transport or greenhouse use

. . \
are central criteria. &

Queen production, mating management, andidiapause are critical for maintaining a continuous
rearing cycle. Not all colonies are suitable, as/mother colonies, and not all newly emerged
queens should enter the next generation, Queen quality, male origin, mating conditions, genetic
diversity, and avoidance of inbreeding must be considered. Diapause management is another
key step, because queen suryival during diapause does not necessarily guarantee successful
post-diapause colonyfounding: S\ubstrate, temperature, humidity, darkness, diapause duration,
gradual emergence, and the})ossible use of CO: treatments should be approached cautiously
and documented systematically.

S
The reyiew futther emphasizes the importance of disease control, colony hygiene, quarantine,

and responsible commercialization. Mites, fungal contamination, spoiled food, contaminated
equipmentyand pathogens such as Nosema and Crithidia can reduce colony performance and
may spread within rearing systems or to wild pollinator populations. In Iran, the growing
demand for pollination services in greenhouse production highlights the need for reliable
technical knowledge and locally adapted rearing systems. Semi-industrial B. ferrestris rearing
may help reduce dependence on imported colonies, support applied entomological research,
and improve controlled pollination; however, such development should be gradual, traceable,
and accompanied by health monitoring, genetic management, quarantine measures, and

environmental safeguards.



Sustainable B. ferrestris production depends on the integration of biological knowledge,
technical management, disease prevention, genetic stewardship, and environmental
responsibility. Long-term success therefore requires a standardized and traceable rearing
system rather than the isolated application of individual production techniques. Responsible
rearing of this species is not merely the production of colonies, but the establishment of a

reliable system for research, semi-industrial production, and safe use of an important pollinator.

Keywords

Bombus terrestris, colony health, colony management, diapause, Iran, mating; quarantine,
\

queen production, responsible commercialization, semi-industrial rearing| “».4
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