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The California almond crop is 
worth $2.2 billion and is es-
timated to add an additional 

$21.5 billion to the economy via 
104,000 jobs in production, process-
ing, manufacturing, and marketing. 
Notably, this multibillion-dollar in-
dustry is more or less completely re-
liant on managed honey bees since 
pollination is required to produce al-
monds and there are almost no wild 
bees in California almond orchards. 

By 1973, the pollination needs of 
California almonds exceeded what 
could be serviced by honey bee colo-
nies kept in the state. At first, beekeep-
ers from neighboring states kicked in 
and sent a few hives to help pollinate 
the almonds. But demand continued 
to grow. Currently, an estimated 1.5 
million hives (~60% of all colonies in 
the United States) are moved into the 
almond growing regions of California 
to pollinate the nearly 1 million acres 
(4,000 km2) of nut-bearing trees each 
February.

This isn’t just a service for almond 
growers — it’s also big business for 
beekeepers. The average rental fee 
paid by almond growers is currently 
over $160/colony. If you do the math, 
that means total revenue received 
by United States beekeepers provid-
ing pollination services to almond is 
more than $240 million per year. So, 
with all this money passing hands, 
you’d think beekeepers were making 
a handsome profit doing almond pol-
lination, right? This is the topic for our 
twenty-fifth “Notes from the Lab,” 
where we highlight “The economics 

of honey bee (Hymenoptera: Api-
dae) management and overwintering 
strategies for colonies used to polli-
nate almonds,” written by Gloria De-
Grandi-Hoffman and colleagues and 
published in the Journal of Economic 
Entomology [toz213 (2019)].

The February bloom is a particu-
lar challenge for almond pollination. 
That’s because winter can be a diffi-
cult time for honey bees in the U.S. 
It’s typically the time of year when 
greatest colony losses occur, and for 
colonies that are still going strong, it’s 
when they’re smallest and just begin-
ning to build in most regions of the 
U.S. Thus, beekeepers who pollinate 
almond typically prepare their bees in 
one of two ways. 

First, many beekeepers move their 
bees to warmer climates in southern 
states or California, where the bees 
can forage and rear brood through-

out the winter. However, there are 
challenges with this practice. Flo-
ral resources can be insufficient, so 
beekeepers oftentimes feed sucrose 
and/or protein supplements. Though 
these supplements can meet some 
nutritional requirements, they aren’t 
perfect, and malnutrition and in-
creased incidence of disease can oc-
cur. Varroa and its associated viruses 
can also exacerbate the effects of nu-
tritional stress. And since varroa is a 
brood parasite that can migrate into 
colonies on foragers, particularly in 
the fall, it can be a major problem 
for beekeepers who acquire excess 
mites in the fall and maintain brood 
throughout the winter.

Alternatively, many beekeepers put 
colonies into cold storage facilities in 
the fall. While there’s a financial cost 
of renting cold storage space, there 
are also potential advantages to this 
management strategy. Colonies put 
into cold storage after a fall miticide 
treatment may avoid being re-infest-
ed with varroa, and bees clustered 
inside the hive have greater longev-
ity and require fewer resources. Thus, 
the total cost of overwintering bees in 
cold storage may be lower compared 
to overwintering bees in warmer ar-
eas if those warm-area colonies need 
supplemental feeding or additional 
mite treatments, or if cold storage re-
duces winter losses. 

With these possibilities in mind, 
DeGrandi-Hoffman and colleagues’ 
study set out to test which overwin-
tering management style (if any) was 
profitable for beekeepers conducting 
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almond pollination. To do this, they 
first moved 95 colonies to Texas af-
ter almond pollination, split and re-
queened them to make 190 colonies, 
and fed the new colonies sucrose and 
a protein supplement (cost = $7,443; 
see Fig. 1). 

In June, all colonies were inspect-
ed and moved to North Dakota for 

the honey flow; a common practice 
among many commercial beekeepers. 
From June until August, the colonies 
grew and accumulated honey (cost 
= $813 for supers) and were given a 
miticide treatment approved for use 
during the honey flow (HopGuard 
II – BetaTec Hop Products, Washing-
ton, DC; cost = $1,752 including labor, 

transportation and materials). In Au-
gust, 12,160 lbs. of honey (77 lbs. per 
hive) were removed at a total cost of 
$2,432 in labor and other extraction 
expenses. In the year of the study, 
unprocessed Dakota honey sold for 
$1.67/lb., so the value of the honey 
was $20,307. 

Next, an additional miticide treat-
ment (HopGuard II) was applied in 
September (cost = $1,142) and the 
colonies were prepared for winter 
by feeding with a sucrose and pro-
tein supplement, moved to holding 
yards, and treated with Apivar (cost 
= $4,264). At this point, total expen-
ditures were $20,836 and total profits 
(from honey) were $20,307. Thus, ex-
penditures exceeded income by $530 
immediately prior to overwintering.

In October, the 120 remaining colo-
nies (plus 24 new colonies from a bee-
keeper to increase sample size) were 
split such that 72 colonies were sent to 
cold storage in Idaho and 72 colonies 
were sent to Texas. Total overwinter-
ing cost in cold storage (feeding, trans-
portation, storage) was $2,793, includ-
ing transportation to California on 
February 1. Total overwintering cost 
in Texas (monthly feeding, transporta-
tion) was $3,705, including transporta-
tion to California on February 1.

So, how did the colonies placed in 
cold storage compare to the colonies 
that overwintered in Texas? Of the 72 
colonies placed in cold storage, 75% 
survived winter, and 61% of those 
colonies were large enough for al-
mond pollination (≥ 6 frames of bees). 
Of the 72 colonies that overwintered 
in Texas, 86% survived winter and 
all were large enough for almond 
pollination. The colonies that over-
wintered in Texas didn’t differ in size 
(frames of bees) or mite population, 
but nearly twice as many were avail-
able for almond pollination compared 
to colonies placed in cold storage (62 
vs. 33 colonies). So, in terms of colony 
preparedness for almond pollination, 
overwintering in Texas was the clear 
winner compared to cold storage in 
this study. 

OK, so Texas yards do a better 
job preparing bees for almond pol-
lination. But what about the bottom 
line? Was it profitable to pollinate 
almond after either overwintering 
method? No! And this is a very im-
portant result. Total expenditures 
per colony from September after the 
honey harvest until colonies were 
put in almond orchards in February 
was $205 for colonies overwintered 
in cold storage and $223 for colonies 

One of the North Dakota Apiary sites. Photo by Emily Watkins

Fig. 1 Overview of a 
longitudinal study with 
commercial honey bee 

colonies. The hives 
were moved after al-

mond bloom from Cal-
ifornia to Texas where 
they were split, and 
later moved to North 

Dakota. Colonies were 
overwintered either in 
cold storage in Idaho 
or in an outdoor api-
ary in Texas. Costs of 
all management prac-

tices are included.
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overwintered in Texas apiaries (see 
Feb CS and Feb apiary in Fig. 2). Since 
the rental fee for almond pollination 
was $165 per colony, that means there 
was a loss of $40 per hive for those 
overwintered in cold storage and a 
loss of $58 per colony for those over-
wintered in apiaries. In other words, 
even though the rental fee for almond 
pollination was substantial ($165 per 
colony), this study found the costs as-
sociated with preparing colonies for 
almond pollination were even greater.

Wait, so nothing was profitable in 
this whole venture? That’s correct, 
unfortunately. Up until honey har-
vest, the investment in colony man-
agement was $15,483 and the total 
value of honey was $20,307. Thus, 
spring and summer expenses were 
relatively low (see June and Sept in 
Fig. 2) and the profit from honey pro-
duction was about $23 per hive. How-
ever, this profit was quickly lost in 
October when the colonies were fed 
and prepared for cold storage in Ida-
ho or winter yards in Texas (see Oct 
in Fig. 2). Then, even though almond 
pollination rental fees were substan-
tial, the costs associated with either 
overwintering strategy outweighed 
those nice $165 fees (see Feb CS and 
Feb apiary in Fig. 2). In other words, 
the authors found it did not make 
financial sense to do almond pollina-
tion once all costs were considered. 

Fig. 2 The dollar investment per honey bee colony from establishment (April) until 
rented in February for almond pollination. Colonies were overwintered either in a cold 
storage facility (February CS) or outdoors in an apiary.

If this is true, how are beekeepers 
who do almond pollination making 
a profit? That’s a good question, and 
you’d obviously have to ask them to 
find out. However, there may be two 
answers. First, from the results of 
DeGrandi-Hoffman and colleagues’ 
study, it’s very possible that some 
beekeepers aren’t actually making 
a profit pollinating almonds. If true, 
that’s a shame given the incredible 
stress that almond pollination places 
on U.S. honey bees and beekeepers.

Second, it’s also possible that bee-
keepers are keeping their costs lower 
than those outlined in DeGrandi-
Hoffman and colleagues’ study. To do 
so, beekeepers may be cutting corners 
that have the potential to compromise 
the health of their bees and wellbeing 
of employees, such as off-label mite 
treatments, suboptimal nutrition, low 
wages, and other stresses. Beekeepers 
have to stay in business, after all. 

If either of these answers are true, 
there’s a problem. Almonds need to 
be pollinated by honey bees, yet col-
ony loss rates are unsustainably high 
and many beekeepers are going out 
of business trying to make ends meet. 
That’s a fragile system. So, if you’re 
an almond grower who’s reading this 
and you want a more stable pollina-
tion future, perhaps it’s worth consid-
ering a pollination fee that will enable 
beekeepers to keep their bees (and 

employees) as healthy as possible. In 
a $21.5 billion/year industry, a few 
more dollars for beekeepers seems 
very doable when the whole crop re-
lies on them.

Until next time, bee well and do 
good work,

Scott McArt
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