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Bees don’t seem to have their 
finest times during winter seasons. 
Unfortunately, across the United 
States, winter-killed colonies are 
common. Beekeepers south of 
Montgomery usually have winters 
seasons that are kinder to their 
colonies, while beekeepers North 
of Montgomery up past Huntsville 
occasionally need to help their 
colonies survive even in an average 
winter. It’s not all happy times for 
warm climate apiarists and their 
bees. In warmer climates, bees 
can fly more often and are more 
active; therefore, they consume 
more honey stores than might be 
expected. While they are easier to 
feed, warm-climate colonies require 
similar amounts of winter stores as 
bees in colder areas. 

t h e  A l A B A m A s p r i N g  2 0 0 8
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g e N e r A l i t i e s

Bees need honey and pollen stores 
to use as winter rations. As a beekeeper, 
you will have to guess how much honey 
to leave for the bees in order for them 
to stay alive during cold seasons. It’s 
not an easy guess. Honey is commonly 
removed from colonies during warm 
seasons when there is no hint of what 
the upcoming winter will bring. 

“Hefting” the colony is a common 
but relatively easy way to check your 
colonies. If you tip your colony forward, 
it should feel as though it is nailed 
down. It should be dead heavy.  
If the colony tips easily, even if it is 
sitting on a firm hive stand, it will  
surely need extra food stores. This 
is where the “north of Montgomery 
versus south of Montgomery” issue 
becomes important. Bees can generally 
be fed during most winters south 
of Montgomery. In more northern 
locations, bees cluster during the cold 
season, and they are not able to leave 
the cluster to visit the feeder. 

Feeding wintering bee colonies 
anywhere is a last-ditch desperation 
procedure. In warm areas, the feed  
must be continuously present. In  
colder climates, the bees can’t  
consume the feed on most days. Going 
into winter with colonies light in 
stores is never the best management 
procedure, but all nectar flows are not 
necessarily great flows. Even for the 
best beekeepers, sometimes late-season 
colonies are lightweight.

w h A t  t o  f e e d ?

Honey in the comb is the perfect 
emergency food for hungry colonies. 
Obviously, few of us have significant 
amounts of reserved honey in the 
comb. But if, perchance, it is available 
and disrupting the colony as little  
as possible, place honey frames near  
the cluster. Ideally, the day should 
be warm so the bees can move to the 
honey. If the day is cold, be sure not  
to break the cluster.

Honey in tHe comb  
is tHe perfect  

emergency food  
for Hungry  

colonies.

In recent years, corn syrup has 
become the bee feed of choice. It 
requires no mixing and is seemingly a 
nutritious honey substitute. However, 
some formulations of corn syrup 
have become suspect when used as 
winter food sources. Some European 
researchers have even suggested 
that the infamous Colony Collapse 
Disorder (CCD) could be caused by 
corn syrup made from genetically 
modified corn. Others argue that the 
syndrome would be more inclusive 
if this were the sole causative agent. 
(Note: It has been predicted that the 
price of corn syrup will increase  
significantly as ever increasing  
amounts of corn are used for  
ethanol production.) 
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For beekeepers with a small 
number of colonies, feeding common 
table sugar is the traditional bee 
feed. For winter feed, mix two parts 
granulated sugar to one part water by 
either weight or volume. Heating the 
mixture will help it go into solution. 
The exact ratio of sugar to water is 
not particularly critical, but always 
remember that it is the sugar—not the 
water—that bees need as a food source. 
If you must scrimp, scrimp on water 
and not sugar. 

Granulated sugar can be fed dry. 
It is simply mounded around the inner 
cover-hand hole. Bees move up, gather 
the sugar, mix it with water, and use 
it as a food source. If bees can’t fly to 
water, they can use a small amount of 
metabolic water produced in the hive. 
In general, if feeding dry sugar, bees 
should have ready access to abundant 
water. (For more information, see 
http://entomology.ucdavis.edu/faculty/
Mussen/beebriefs/Nectar.pdf.)

w h A t  f e e d e r  t o  u s e ?    

All feeders are positioned either 
inside or outside the hive. There are 
numerous feeder designs, but none  
are perfect. 

Bulk feeders can be used to open 
feed bees. Sugar feed is simply put in 
open containers for the bees to gather 
to themselves. The weather must be 
warm, and flight conditions must be 
good. While easy to implement, this 
procedure encourages robbing and 
fighting among the foraging bees.  

There is also a risk of 
disease and pest spread. 

The common  
Boardman feeder, used at 
the hive entrance, is the 
most convenient but least 
effective; however, this 
feeder is a good choice 
for new beekeepers. The 
drawback is that wintering 
bees must walk too far to 
gather the syrup. 

The division board  
feeder is an internal feeder 

that gets food nearer to the cluster; 
however, bees often drown in the 
feeder, and they must have warm 
weather to make the trip to the feeder. 

Variations on chicken or quail 
watering devices are frequently used 
to feed bees. While the device holds 
approximately 2 quarts, and bees 
readily use it, forager bees tend to fill 
the device as it empties. Dumping 
the bees from the container seems to 
agitate them. 

Hive-top feeders are common 
and simple to use. Several designs 
are available from commercial supply 
companies, or feeders can be made in 
the shop. (For more information, see 
pages 10 and 16 of  http://www.aces.
edu/counties/Montgomery/documents/
BackyardBeekeepingANR-0135.pdf.)

N o t  A  p e r f e C t 
p r o C e d u r e

Feeding bees for survival is always 
a desperation procedure. At best, 
colonies will be kept alive. Don’t, 
however, expect them to thrive.  
If possible, leave more honey on  
the hive for the colony to use. All  
too often, beekeepers spend time, 
energy, and money on bee feeding 
only to have the colony die anyway. 
Regardless of your climatic conditions, 
it is far better to go into winter with 
the colony prepared than to attempt 
long-term feeding.  

figure 1. An empty hive top feeder in position

Backyard 
Beekeeping 
ANR-135 
Available 
Online

The basic beekeeping text 
intended for beginning beekeepers 
is available online at http://www.
aces.edu/counties/Montgomery/
documents/BackyardBeekeepingANR-
0135.pdf. The color text is searchable, 
and thumbnail images allow for easy 
movement throughout the document. 
The text is also available in hardcopy 
format. Call or write to:

Alabama Cooperative  
Extension System
Duncan Hall
Auburn University
Auburn, Alabama 36849
(334) 844-4444ARCHIVE
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Varroa Mite 
Bee Biology

James e. tew

V A r r o A  m i t e s :  N o t  A 
N e w  B e e  p e s t

Varroa have been attacking honey 
bees for a long time—just not in the 
United States. After finding varroa on 
Apis cerana (the Indian honey  
bee, Asian honey bee, or little honey 
bee) in 1904, Oudemans, in Java, 
Indonesia, gave varroa the name  
Varroa jacobsoni. Varroa mites were  
first found in Japan honey bees in 
1958, but experts guess that they have 
been in Japan since 1915. By 1970, 
varroa infestations were widespread in 
Europe. With human assistance, the 
mites finally made their way to Florida 
in 1987. The rest of the invasion is 
United States beekeeping history. 
Though they may seem a new pest, 
varroa have been afflicting honey bees 
for a long, long time.

figure 2. Adult varroa mites (USDA photo) 

V A r r o A  J A C o B s o N i  V e r s u s 
V A r r o A  d e s t r u C t o r : 
w h A t ’ s  i N  A  N A m e ?

Not unlike the renaming of Colony 
Collapse Disorder as Disappearing 
Disease, after all these years of strug-
gling with varroa infestations, we are 
still trying to correctly identify it, name 
it, and refer to it. There is more than 
one species of Varroa (the genus), and 
it is now apparent that Varroa jacobsoni 
is not the problem mite that we have, 
but rather its cousin, Varroa destructor. 
The name was changed in 2000, but 
nothing else has changed. Regardless of 
the name, varroa still kill our bees. If 
we have a varroa infestation, it is said 

that our colonies are suffering from 
varoosis—not Varroasis, Varroatosis, 
or Varroa disease. Since Varroa is the 
genus name, the mite can be called 
varroa (lowercase v) but not Varroa 
(uppercase V). It is also correct to say 
that our infected colonies suffer from a 
“varroa infestation or infection.” So, for 
those readers who want to dot every jot 
and tittle, it is correct to say that our 
infected colonies suffer from varoosis 
and that varroa is a problem for both 
the bees and the beekeeper. 

V A r r o A ’ s  l i f e  C y C l e

The mature female varroa mite 
is dark red-brown and approximately 
1.5mm in diameter, or about the 
diameter of a broken pencil lead. 
Compared to the honey bee host, it 
is a large parasite. It would roughly 
be comparable, for instance, to me 
carrying around a parasite the size of a 
dinner plate, which would likely make 
me stand out at a party. 

Varroa reproduction is closely 
allied to bee development. Due to  
the longer development time, varroa 
prefers drone pupae, but it can 
readily develop on worker pupae. 
Generally, queen cells are unaffected. 
Female varroa mites survive broodless 
periods by puncturing intersegmental 

membranes of mature worker bees 
and partaking in a blood feast. Mature 
honey bees generally exhibit some 
grooming behavior that is intended 
to remove the pests, but, apparently, 
most mites are able to withstand this 
behavior. Adult female mites can only 
live a short time away from their bee 
host, and male mites are unable to live 
outside the cell. 

A healthy worker bee spends 3 
days as an egg, 8 days as a larva and 
prepupa, and 9 days as a pupa for 
an average total of 19 to 20 days to 
complete development. The larva  
is fed brood food secretions for the 
length of its development. After 8  
days, the larva sends out a chemical 
cue that incites worker bees to begin 
capping the cell. The final bee larval 
molt occurs on the 11th or 12th day.  
A mature female mite leaves a nurse 
bee and enters a worker brood cell up 
to 18 hours before it is capped. The 
mite submerges herself in the liquid 
brood food and breathes through 
snorkels called peritremes. During 
this phase, the female mite remains 
so immobile that she appears to be 
dead. The female mite remains in this 
stuporous state until the worker larva 
has eaten all available brood food. 
Sometime on the 9th day, the mite 

figure �. A pictorial varroa life cycle (USDA Photo)

continued on page 4

ARCHIVE

mailto:beelab@osu.edu


�  Alabama Cooperative Extension System

becomes active and begins to feed on 
the blood of the larva. If the mite does 
not become active quickly enough, 
the larva, as it undergoes complete 
metamorphosis, entombs the mite 
in the larval cocoon that is spun as 
the larva changes to the pupal form. 
Trapped mites die.  

tHe bee’s blood  
is tHe only food  

on wHicH tHe mature  
and immature  

mites feed.

The mite, in preparation for 
feeding, pierces the body wall of the 
larva and feeds on the draining blood. 
Interestingly, all individuals in the mite 
family feed from this one wounded 
area. White fecal residue is deposited 
on the comb wall near the wound site. 
All stages of mite development occur in 
the protected capped cell. This develop-
mental characteristic has always made 
chemical control of varroa mites more 
challenging. The female usually lays one 
male egg and, over time, lays about four 
female eggs within the cell. It is unusual 
for more than a couple of female eggs 
to reach maturity. The bee’s blood is 
the only food on which the mature and 
immature mites feed. It takes 6 ½ days 
for the male mite to develop, while only 
5 to 5 ½ days are required for females 
to develop. Female mite eggs are laid 
every 30 hours until a maximum of five 
eggs are produced. Eggs produced late 
in the bee’s development cycle will not 
have time to develop before the worker 
bee emerges. On the 17th or 18th day of 
bee development, the mite’s son and 
first daughter reach adulthood. Young 
adult mites are snow white, but both 
male and female mites darken with 
time. The female becomes even darker 
and larger. 

m A t i N g  B i o l o g y

The new adult son will mate 
several times with his sister and with 
subsequent sisters should they reach 
adulthood. Mating occurs near the  
fecal pile. Like queen bees, female  
mites store enough spermatozoa to  
last their reproductive lifetime. This 
aspect of mite biology is puzzling— 
it seems that such harsh inbreeding 
would be the downfall of all varroa. 
Apparently, however, if an organism 
is highly adapted to its environment, 
inbreeding is not necessarily  
disadvantageous to its  
genetic survival. 

t h e  e m e r g i N g  B e e 

By the end of the 19th day, the 
parasitized honey bee pupae prepares 
to emerge, if she is able. As she departs, 
the new bee gives a ride to the original 
mother mite and one or two newly 
mated daughter mites. Typically, of the 
five mite eggs produced in each cell, an 
average of 1.4 to 1.5 young daughter 
mites successfully reach adulthood. The 
male mite stays in the cell where he is 
killed, or dies naturally, and is removed 
by house bees. 

C o N d i t i o N  o f  t h e 
e m e r g i N g  B e e

Parasitized worker bees are 
commonly underweight and have 
deformed wings and bacterial or viral 
infections. Such weakened, undersized 
bees tend to fly earlier, not return from 
orientation flights more often, and die 
more easily during winter months. If 
the wings are so extensively deformed 
that the bee can’t fly, she soon dies. 

e s t A B l i s h m e N t  A N d 
s p r e A d  o f  V A r r o A 
p o p u l A t i o N s

It would appear that varroa mites 
kill every colony they infect. While  
that is frequently true, it is not always 
true. Many mites are infertile; many  
are either groomed off or are knocked 
off host bees; many simply don’t make 
it to maturity; many die in the colony 
or in the field. It could be said that 
being a successful mite is not as easy  
as it sounds. 

Environmental conditions also 
play an important role. It seems that 
the better the nectar flow, the poorer 
the mites’ chances. Too many bees 
are outside the hive on foraging trips. 
Yet, long winters that force bees to live 
more closely are conducive to mite 
success. Consequently, all colonies are 
not affected at the same rate and same 
intensity. Honey bee hygienic behavior 
clearly plays an important role in 
resisting mite infestations.   

In general, 3 to 4 years are required 
for mites to reach a population level  
large enough to overrun a colony—
assuming everything else is also in their 
favor. It has been reported that mites  
and bees can live together amicably if  
the colony otherwise remains healthy 
and unstressed. 

C o l o N y  C o N g e s t i o N

In general, putting colonies near 
each other (in bee yards or beneath 
nets on trucks) is not a good idea.  
All diseases and pests are much more 
easily spread. Varroa population 
increases certainly result from 
congested, stressed colonies with lower 
honey crops. Congestion (bee drifting) 
is not the only reason, but it is an 
important reason that varroa mites are 
spread from colony to colony. 

Honey bee Hygienic  
beHavior clearly  

plays an important  
role in resisting  

mite infestations.

figure �. Bee with useless wings and a varroa mite
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C o N t r o l l i N g  V A r r o A 
m i t e s  i N  C o l o N i e s

No beekeeper, anywhere in the 
world, has been able to develop a 
foolproof method of consistently 
controlling varroa. Natural resistance is 
desirable but does not eradicate  
the mite. To a greater or lesser extent, 
all chemicals—hard or soft—have 
some unintended effect on the honey 
bees in the colony. If we kept our 
colonies singly and miles apart, a lesser 
chemical program could probably be 
used—assuming all other environmental 
conditions are favorable. 

Few of us like using chemicals in 
our colonies. But the reality is that 
if we keep colonies near each other 
and occasionally move them to new 
pollination sites, sooner rather than 
later, we will have problems with 
out-of-balance varroa populations. 
Select a legal chemical with which you 
are comfortable, and use it sparingly 
and correctly. Always be looking for a 
chemical replacement. What presently 
works well for your bees will not always 
work well. The life cycles of bees and 
mites, combined with environmental 
variations, are too complicated for us to 
expect an easy, one-time, chemical fix. 

B e e  d i s e A s e s  i N  g e N e r A l

We have only reviewed and 
discussed varroa infestations. No bee 
disease can be ignored. For instance,  
if we allow a colony to become 
weakened by a Nosema infection, 
manageable varroa populations can 
use the weakness to exploit the colony. 
Stress the colony as little as possible. 
For the most part, leave the colony 
alone. At some point, the colony is 
responsible for itself.

r e f e r e N C e s

Bailey, L., and B.V. Ball. Honey Bee Pathology. 
Academic Press, 1991. 

Morse, Roger A., and Kim Flottum. Honey 
Bee Pests, Predators, & Diseases. 1997. 

Rinderer, T. Varroa Mites Reproduce in Capped 
Brood Cells. (Electronic document) 2002.

Update From the Alabama Farmers’ Federation
Buddy Adamson

• Honey is included in the House version of the 2007 farm bill as a commodity 
eligible for the Senior Farmers Market Nutrition Program (SFMNP). This program allows 
senior citizens to “purchase” honey through a voucher system at local participating 
farmers markets or roadside stands. It would be helpful if beekeepers contact their two 
Senators and ask that honey also be included in the Senate version of the farm bill, 
which, incidentally, is to be debated in Washington.

• In contacting their Senators, beekeepers should request that the loan rate on 
honey be increased from 60¢ per pound to 65¢. Rationale for this increase is that costs 
have increased since the last farm bill. This will help the commercials but not so much  
the hobbyists. 

• Support is needed for the research funding included in the House version for 
bee labs, CCD, and other pest problems. 

If you have questions about the above points, contact Buddy Adamson at (334) 
288-3900, or e-mail badamson@alfafarmers.org.

James e. tew
Beekeeping Advisor
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