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The growth and reproduction 
of a honey bee colony relies on 
a complex mélange of phero-

monal cues and environmental sig-
nals. These cues include information 
that tells worker bees to create new 
queens under duress (emergency su-
persedure) or in advance of healthy 
colony-level reproduction (a swarm).

In both a swarm and supersedure, 
the workers make a new queen. 
This happens in the former situation 
through an egg laid in a queen-sized 
cell, and in the latter by an egg laid 
in a worker-sized cell. Beekeepers 
have masterfully harnessed the su-
persedure impulse to create an entire 
industry around commercial queen 
rearing, providing a vital resource to 
the livestock-sales aspect of honey bee 
husbandry.

But yet, we know that “swarm 
queens make the best queens.”

A growing body of research sup-
ports this often-heard phrase. In 
a nutshell, eggs laid directly into 
queen-sized cups are larger, and re-
sult in more robust queens with bet-
ter laying potential.1 Additionally, the 
offspring from these queens are likely 
to themselves be more robust, with 
greater pollen- and nectar-foraging 
capacity.2 The potential end result for 
the diligent beekeeper? Healthier bees 
and more honey.

So why don’t we have our breeder 
queens lay directly into queen cups 
and create bigger, better queens for 
our customers and our industry? 

It turns out that raising queens 
based on the swarm impulse (where 
the queen lays an egg in a queen cup) 
for commercial or breeding purposes 
has not been seriously (or perhaps 
successfully) pursued. In the fall of 
2023 I received a two-year, $8,468 
grant from the Northeast Sustainable 
Agriculture Research and Education 
(SARE) program to research ways to 
coax out the swarm impulse on de-
mand. My goal was to deliberately 
raise “swarm queens” on a commer-
cial, or at least a semi-commercial, 
level. I conducted these experiments 
during the summers of 2024 and 2025. 

Before reporting on these initial ef-
forts, I share some background biol-
ogy and research for those unfamiliar 
with limitations and relevant science.

Underlying biology
Swarm-impulse queen rearing is 

not straightforward. When I placed 
a queen frame with 30 empty queen 
cups into a colony during a good flow, 
I pulled out a queen frame full of per-
fectly drawn worker and drone comb, 
with all of my queen cups waxed over 
and stuck for the season (Figure 1).

Over the past century, beekeep-
ers have done a commendable job of 
identifying ways to prevent swarming 
which, for beekeepers wanting a ro-
bust worker population and bountiful 
honey crop, was desirable. However, 
“overcrowding” and “a good nectar 
flow” paint the swarm event with a 
deceptively broad brush.

“Swarming” is best viewed as a se-
ries of distinct steps which lead from a 
pleasantly buzzing colony to a ball of 
bees bivouacking 40 feet up a nearby 
tree. This perspective also helps iden-
tify some swarm triggers that remain 
murky in the literature — but are 
critical to understand in order to in-
tentionally breed swarm queens. For 
this reason, I break down the swarm-
ing process as follows:

1.	Environmental cues start to build 
in the colony, signaling to the 

workforce that swarming will soon 
have a good chance to realize colo-
ny-level reproductive success.3 

2.	Workers build queen cups.
3.	Bees continue experiencing envi-

ronmental cues.
4.	Eggs appear in queen cups.
5.	Bees continue experiencing envi-

ronmental cues.
6.	Nurse bees provision newly 

hatched queen larvae.
7.	Bees continue experiencing envi-

ronmental cues.
8.	Nurse bees continue to provision 

developing queen larvae.4

9.	Bees continue experiencing envi-
ronmental cues.

10.	Workers cap queen cells.
11.	Bees continue experiencing envi-

ronmental cues.
12.	Colony swarms.
13.	(Bees continue experiencing envi-

ronmental cues.)
14.	(Colony issues afterswarms.)
15.	Once bees lose the environmental 

cues, swarming ceases.

Every odd-numbered step high-
lights the dynamic responsiveness 
of bees to their environment; at any 
point the colony may step back from 
swarm preparation, which I wit-
nessed several times during this ex-
periment. You may have seen it in 
your own colonies, or heard the tales 
told. Empty queen cups appear and 
disappear. Cups with eggs — and 
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Fig. 1 Well, maybe not perfectly drawn … 
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larvae or even pupae — may vanish.5 
Workers will prevent virgin queens 
from hatching. And afterswarms can 
make a beekeeper wonder if the bees 
really do know what’s best, when an 
anticipated honey-maker now has 
only two frames of bees left!

In order to figure out how to create 
a partnership with my bees to raise 
swarm queens, I researched each 
of the above steps. This process ex-
posed some of the murkier aspects of 
swarming, which I then evaluated to 
see how they might affect a prototype 
swarm-queen system.6 

1. Bees experience environmental 
cues

Environmental cues are prob-
ably the best-understood aspect of 
swarming, with crowding and am-
ple nutrition at the top of the list. 
While much of the swarm process 
is probably worker-driven, drones 
play known (and almost certainly 
unknown) roles. A virgin queen 
must fly to a local drone congrega-
tion area to mate. Therefore, colonies 
are unlikely to swarm unless they 
expect to find drones in the environ-
ment; they likely use their own drone 
population for this environmental 
cue. Speaking of the queen, differ-
ent levels of her various pheromones 
may also be contributing factors. Fi-
nally, queens that have reached their 
second summer are more likely to 
swarm than first-year queens, in part 
because of decreasing levels of those 
pheromones.7,8 

Given its theoretical importance as 
a systematic checkpoint toward ulti-

mate swarming, a successful swarm-
queen system needs to maintain this 
initial readiness level. Working with 
a second-year queen may also in-
crease success.

2. Workers build queen cups
To create a swarm queen the col-

ony needs queen cups. There’s an 
interesting rabbit hole to explore 
here about queen cups — the aver-
age natural size, the effect of size on 
the developing queen, preference for 
a certain size, inclination for wax or 
plastic bases, and partiality for cup 
positioning on the face or bottom of 
the frame.

All of these aspects must be consid-
ered with regard to the orientation, 
composition, placement, and con-
struction of any artificial queen cups 
used in a swarm-queen system. Here 
lies a balance between the preferences 
of the colony and the practical needs 
of the beekeeper. Pulling charged 
swarm cells (cells with eggs or larvae) 
off the face of a frame presents dif-
ferent challenges than simply prying 
cups from a queen-bar frame. Ideally, 
a swarm-queen breeder would be able 
to take advantage of existing queen-
cup hardware and supporting tools 
and equipment.

4. Eggs appear in queen cups
I will pose some questions here that, 

as far as I have found, remain unan-
swered. All of these are important to 
the ultimate goal of deliberately breed-
ing swarm queens. Do workers move 
eggs into queen cups?9 Does the queen 
lay in any cell she happens upon, with 

the workers removing those eggs if 
swarming’s not on the to-do list? Do 
workers in swarm-ready mode cor-
ral the queen toward queen cups and 
force her to lay in them? Do queens 
sense a prime swarm condition and 
start laying in queen cups on their 
own? Some combination thereof? Or 
something else entirely?

How should a swarm-queen pro-
duction process address this? Cage 
the queen with a queen bar? For how 
long? With or without workers? With 
or without brood comb? Will she re-
fuse to lay in queen cells if the colo-
ny’s not primed enough? The longer 
she’s confined, the more larvae hatch 
out, making more space and reduc-
ing one of the known swarming pres-
sures. And by confining her, queen 
pheromone distribution in the hive, 
and any swarming influence it may 
have, may be affected.

6 & 8. Nurse bees provision queen 
larvae

Unlike a cell starter or finisher,10 

swarm-queen colonies are queen-
right, and not driven by the desper-
ate need to make a queen. Therefore, 
they can choose to stop growing any 
swarm-queen larvae. I witnessed this 
twice where JZBZ cups had beautiful, 
charged queen cells, and three days 
later those same cells had been torn 
down to the base.

A lack of ample pollen might be 
a reason for a colony to “uncharge” 
swarm cells as they start to sense 
that available food in the local area 
is dwindling. This could mean that a 
swarm colony needs pollen supple-
ments. Other reasons may also ex-
ist. Without knowing exactly why 
this teardown impulse occurs, a suc-
cessful swarm-queen methodology 
should include a cell-finisher colony 
in the apiary.

Determining how to transfer queen 
cells from a swarm-queen colony to 
a cell finisher carries its own consid-
erations. Removing an entire frame 
from the colony may affect swarm 
readiness by opening up laying space 
for the colony. Swapping out indi-
vidual queen cells would maintain 
a crowded space, but will the bees 
make additional queens? Will the 
colony back away from swarming, or 
will they swarm “on the clock” de-
spite the missing swarm cells?
10 & 12. Workers cap queen cells/
colony swarms

Once workers cap queen cells, it 
becomes much more certain that the 
colony will swarm in the near future. 

What SARE supported
Based on this initial research, I knew I would pursue different methods of 

swarm-queen rearing. I planned to conduct multiple trials involving isolat-
ing the queen, different queen-cup and queen-frame designs, then a second 
year of education and partnership with volunteer beekeepers in the area. I 
decided to forego nuc production in 2024 and 2025 in order to run my trials. 
To accomplish this, I estimated an $8,468 budget that covered the following:

•	Materials and equipment, year 1 (hardware, queen isolation cages, 
queen-cup materials, nutritional support, queen-bar frames, wax foun-
dation, nuc boxes, calipers): $1,530 based on commercial beekeeping/
retail prices.

•	Materials and equipment for five additional participants, year 2 (isola-
tion cages, nutritional support, queen-bar frames, wax foundation, $75 
stipend), mileage for apiary visits: $2,138

•	Research stipend (based on associate research average rates), estimated 
150 hours total: $4,800.

Over the two years of research, I was able to economize in some areas, 
and only found two of five local participants. I anticipate that final costs 
will total approximately $6,750, with savings realized across all three areas 
of the budget. 



February 2026 3

When propagating particular traits 
and genetics, the swarm-queen pro-
ducer doesn’t want to reach this point. 

At this point, I have described 
the many factors leading toward a 
swarm. In the next installment I will 
move from theory to practice and 
share my field experiments with 
swarm-queen production.

This material is based upon work sup-
ported by the National Institute of Food 
and Agriculture, U.S. Department of 
Agriculture, through the Northeast 
Sustainable Agriculture 
Research and Education 
program under subaward 
number FNE24-102. 
https://projects.sare.
org/sare_project/fne24-
102/ 
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