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•Drone semen freezing success 
 Female brood production after 

instrumental insemination
•Keep it simple  

 One step dilution protocol 
••One health  

 Avoid unecessary use of antibiotics
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Evaluation of a Simple Antibiotic-Free Cryopreservation Protocol for Drone Semen 
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Antibiotic free drone semen bank - Interest
•Increased reliance of modern agriculture on honey bee 
pollination 
=> Preserve and enhance bee populations by breeding/
selection (ie VSH colonies)
•Semen bank = back-up for genetics
•Antiobitic free = one health - avoid antibiotic resistance

METHODS
1. Semen collection from mature drones. Conservation at 
16°C in the dark.
2. Semen viability evaluation by epifluorescence (SYBR/PI 
vs CaV/PI).
3. Freeze half of the sample using antibiotic free diluent.   
    One step dilution.
4. Inseminations: 2 groups of queens: Fresh and Frozen 
thawed. 
5. Survival and worker brood production evaluation. 
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DISCUSSION / CONCLUSION
The absence of antiobiotics on queen survival rate still needs 
investigation. 
This is the first report of female brood production post-
instrumental insemination with frozen thawed semen avoiding 
anticrobial agents addition. 
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The commonly reared Apis cerana is used for commercial beekeeping in South India. Although Apis mellifera, L. was 
introduced successfully in South India, the poor availability of bee colonies and the menace of bee-eaters created a 
disruption in A mellifera beekeeping in South India. Beekeepers rear colonies by simple division which may have undesirable 
characteristics. The brood development and honey yield can be increased by breeding selected maternal and paternal 
lines.  To ensure a large supply of colonies with quality queens, mass queen rearing technique has been suggested 
for A mellifera. There is very little awareness on A mellifera queen rearing. The factors to be focussed upon in mass 
queen rearing technique are queen cell cup size, double layered cell bars, age of larvae, bee flora, and climatic conditions. 
Management with maximum brood strength and migration to different floral sources is practised for honey harvesting 
and colony multiplication for A. mellifera beekeeping. Apiary locations and suitable floral resources that are manned by 
human activity like farms of coconut, cashewnut, rubber, til, sunflower which provide multiple ecosystems addresses 
social dimensions also. Colonies are migrated to the coconut fields in Pollachi, TamilNadu for queen rearing, Palghat and 
Mannarkat in Kerala for rubber honey, Kadallur in Tamil Nadu for cashew nut honey and sesame honey, and Guntalpetta 
Karnataka for sunflower honey. After having adopted this technique, we noted that the highest larval acceptance and adult 
emergence were in Pollachi, Tamil Nadu in the month of October in Coconut fields. The performance of grafted queens 
when compared with that of naturally reared queens revealed that the grafted queen colony was significantly superior to 
the naturally reared queen colony.
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The increasing reliance of modern agriculture on honey bee (Apis mellifera) pollination has driven efforts to preserve and 
enhance populations. Cryopreservation of drone semen presents a promising solution for preserving genetic diversity and 
supporting breeding programs without live animal transport risks. This study evaluated a one-step dilution, antibiotic-free, 
slow-freezing protocol for drone semen under field conditions using both in vitroand in vivo parameters. As antimicrobial 
resistance rises, minimizing non-therapeutic antibiotic use is essential. Yet, their inclusion in semen extenders remains 
standard. In vitro assessments are essential to evaluate semen quality, but ultimate validation requires confirming the 
protocol’s ability to produce fertilized eggs. To achieve this, a fertility trial was conducted in collaboration with beekeepers, 
ensuring both scientific rigor and practical applicability. The experiment was run in three successive replicates, one month 
apart. Semen collection and virgin queen insemination were left to trained beekeepers. Fresh semen was kept at 16°C 
in the dark until evaluation and insemination or freezing. Under fluorescent microscopy, two mixes of fluorescent dyes 
evaluated semen viability. Calcein Violet 450AM, marking live cells in blue, was associated with Draq5, marking all nuclei 
in red. LIVE/DEAD Sperm Viability kit, marking dead cell nuclei in orange-red (Propidium iodide), and live spermatozoa 
in green (SYBR14), was associated with Hoechst 33342, marking all nuclei in blue. Both techniques gave similar results, 
showing a post-thaw viability drop of 37%. A total of 16 virgin queens were inseminated with frozen–thawed semen (Fz) 
and 13 with fresh semen (F) as a control group. Survival rates until egg-laying onset (F 5/13, Fz 8/16) and female brood 
production (F 3/5, Fz 5/8) were similar; however, colonies with queens inseminated with fresh semen (3/3) were more 
likely prepared for wintering (Fz 1/5). 
These results suggest frozen–thawed semen supports viable queen insemination, with potential for female brood 
production even without antibiotics in the diluent. This study highlights the need for further refinement of cryopreservation 
protocols, particularly regarding semen quality and queen longevity, to improve cryobanking feasibility for Apis mellifera 
conservation and breeding.


