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Honey bee colony productivity and fitness are influ-
enced by the quality, quantity and genetic diversity 
of drones mated to the queen. Mating requires mas-
sive numbers of drones from numerous colonies to 
form mating congregating areas, creating a geneti-
cally diverse pool. The queen’s extreme hyper-poly-
androus, risky, in-flight mating behavior produces 
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High Vulnerability 
Drone mortality risk increases exponentially from early to late life stages. The 
haploid condition and longer development time increases susceptibility of 
drones to parasites, pathogens, pesticide residues, temperature extremes and 
environmental changes.  These stressors reduce drone numbers, quality and 
semen viability. In response, drone brood is cannibalized and adults expelled, 
as they are not essential to colony survival.  Mature drones tend to be sacri-
ficed over developing and young drones. Often exposed to concurrent stress-
ors, affecting drone numbers and quality, there is no recovery. As drones are 
expendable, quality care is required at every life stage. The fragility of drones, 
well known to practitioners of Instrumental insemination, is a limiting factor that 
requires attention. 

high intra-colony genetic diversity, enhancing colony fitness. Rearing a plenti-
ful supply of healthy, mature drones from select stocks can be challenging for 
breeding programs. Drones have a high rate of attrition at every life stage. Of-
ten overlooked, drones are highly susceptible to stressors, affected by many 
concurrent and interacting biotic and abiotic factors. Drone production requires 
proper attention, as in queen rearing. 

Limited Reproductive Season
Seasonally produced, colonies highly regulate drone rearing, dependent upon 
resources, colony health, population size, queen status and seasonal condi-
tions. Primarily produced in spring and peak in summer, preparations begin in 
winter to ensure strong, healthy mother colonies. Slower to develop, areas of 
sealed drone brood are greatest a month before swarm season. Drones re-
quire 40 plus days to reach maturity; peak flight is 20 days post emergence. 
Queens will mate with an average of 15 - 20 drones, up to 77. Of semen col-
lected, 90% is expelled, the queen retains sperm representing all the drones 
mated, 0.5 to 12 million sperm stored in her spermatheca. To increases drone 
numbers and health, supplemental feeding is recommended

Development and Nutrition 
Per colony, hundreds to several thousand drones are produced vs a few queens. 
Their nutritional requirements, high weight gain during development and num-
bers are demanding on colony resources. The feeding requirements of drones 
are comparable to queens, fed high protein royal jelly. Spermatogenesis oc-
curs at the larva stage, completed in the pupa stage. Highest drone larval nu-
tritional demand is 2 to 4 days. Day 6 sperm multiplication is complete, estab-
lished and unchanged. Nutrition influences semen concentration, viability, body 
mass, and ejaculate volumes. Temperature is also a critical factor, extremes 
resulting in sperm mortality. Drone quantity and quality vary, semen volume 
ranging 0.5 µL to 1.7µL, 3 to 12 million sperm. Drone Weight, 200 - 300mg., is 
similar to queen weight, 175 - 290mg. Ensuring proper colony conditions and  
high quality nutrition is critical for good drone production. A high ratio of well-
fed young nurse bees supplies good nutrition, and a strong colony population 
maintains a good field force and brood nest temperature. 

Drone Care for Instrumental Insemination
The rearing, care and identification of drones is an essential element of con-
trolled mating. Drones can be marked and caught free flight or confined to 
nursery colonies for identification purposes. Recovery of mature drones, us-
ing either method, tends to be less than 50%. To bank mature caged drones, 
a well-fed queen-less nursery colony, cell builder or virgin bank is optimal vs a 
queen-right colony. Avoid temperature extremes in handling and transporting 
drones. During semen collection, which varies with inseminator experience, 
anticipate about half the drones will not yield usable semen due to various 
factors; maturity, quality, contamination during the eversion process. For an 
adequate supply of drones, prepare to rear 3 to 4 times the numbers required.

Unique Advantages 
Drones offer unique opportunities for selection and research. Referred to as 
“clones,” all the spermatozoa of an individual is identical. Instrumental insemi-
nation is a proven tool to control mating and enables unique and novel cross-
es; from the single drone insemination to pooling semen from hundreds of 
drones to inseminate a batch of queens. Traits occurring in low frequency or 
not expressed phenotypically can be amplified. Increasingly, molecular tools 
offer the ability to explore gene expression patterns, identify genetic markers, 
diagnose colony health and traits of resistance to pests and pathogens. The 
ability to store semen, short-term at room temperature for several weeks, al-
lows easy transport. Cryo-preservation of semen enables longterm storage, 
although some damage occurs in the processing. This technique is sufficient 
for stock reconstruction, conservation and selection across time. Best man-
agement practices for successful drone husbandry support research programs, 
selective breeding and commercial queen production.
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Morphometric assessments of bees have proven to be valuable in classification processes in animal systematics, 
facilitating the identification of hybrids and pure races. With the ongoing Africanization process in the Americas, it has 
become necessary to investigate the expansive effect and the degree of introgression that this process implies. In this 
study, the nature of wild colonies established on the island zones of Múcura Island in the San Bernardo Archipelago and 
San Andrés Island was analyzed through biometric and discriminant analysis. Samples of Apis mellifera were collected 
from the study areas, and anatomical variables such as forewing length (La), hindwing length (Lp), femur (Fm), tibia (Tb), 
and cubital index (Ic) were evaluated to estimate the introgression of Africanized bees in the study area. The discriminant 
analysis of the evaluated populations revealed values indicating a dominance of Africanized bees in the San Bernardo 
population (FDm -2.50), positioning them as descendants of hybridization events, introgression, and the expansion of 
Africanization from the continental side to overseas territories in the Colombian Caribbean. Meanwhile, the San Andrés bee 
population exhibited characteristics typical of bees bred and maintained in a special genetic reserve zone, with forewing 
length values ranging from 9.10 to 9.95 mm, similar to those observed in bees from San Cosme, Argentina. In contrast, 
bees from Múcura Island displayed ranges of 8.06–8.77 mm, which are characteristic of Africanized bees (Ruttner, 8.66 ± 
0.16 mm), with FDm values between 1.5 and 7.0. These bees are part of the Seaflower Business Challenge genetic reserve, 
recognized for their productivity in continental areas of Central America.
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Background
Colony productivity and fitness are influenced by the quality, number and genetic diversity of drones mated to the 
queen. Drones’ critical and exclusive function is reproduction. Breeding programs typically focus on queen and colony 
performance. Drone fertility and production are often overlooked. The quantity and quality of drones produced are highly 
variable within and between colonies, affected by many interacting factors. Rearing a plentiful supply of healthy, mature 
drones from select stocks can be challenging. 

Problem 
Breeding programs should include management and selection practices to enhance drone fertility and production. Drones 
appear plentiful during swarm season, although colonies highly regulate their numbers. Drones are costly; their nutritional 
demands are comparable to queen rearing, and their numbers are more numerous. Their haploid condition and longer 
development time increase vulnerability to adverse effects of parasites, pathogens, chemical residues and environmental 
changes. Drones have a high rate of attrition at every life stage. During stressful periods, drone brood is cannibalized and 
adults expelled. The fragility of drones, known to practitioners of Instrumental insemination, can be a limiting factor.

Methodology/Discussion
Commercial queen production requires massive numbers of drones from numerous colonies to form drone congregating 
areas. The inflight, polyandrous mating of queens enhances colony fitness. Semen concentration, volume, viability and 
drone size are affected by genetic and environmental factors. Management practices that improve rearing conditions, 
nutrition, and decrease exposure to pesticides, parasites and pathogens, should be implemented. Breeding programs 
should include these targeted criteria. 

Drones offer unique opportunities for selection and research. Referred to as “clones,” drones are haploid, all their 
spermatozoa are identical. Instrumental insemination, a proven tool to control mating, enables novel crosses to identify 
traits occurring in low frequency or not expressed phenotypically. Increasingly, molecular tools explore gene expression 
patterns, identify genetic markers, diagnose colony health and traits of resistance to pests and pathogens. The ability 
to store semen, short-term at room temperature, allows easy transport. Cryopreservation enables long-term storage, 
although some damage occurs in processing. This is sufficient for stock reconstruction, conservation and selection across 
time. Best management practices for successful drone husbandry support selective breeding and research programs.


