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pollen samples and relative acute
toxicity.

* In pursuit of non-chemical answers
to the Varroa mite, our team is
working on the genetic basis of
honey bee disease and parasite
resistance. One team is working
on the genetic basis of "groom-
ing behavior" where bees clean
themselves of Varroa mite and
"hygienic behavior" where bees
identify brood cells containing
mites and remove them. Combin-
ing these traits should increase
mite resistance. Another group
is working to enlarge the genetic
diversity available to bee breeders
by importing germplasm from the
honey bee's native range in eastern
Europe. And finally a third group
has initiated a Bee Team to assist
the California Bee Breeders with
on-site stock selection for disease
and mite resistance.

* The information arm of our CAP
has focused on publishing a Best
Management Practices guide,
educational videos, and health
bulletins for beekeepers at the
eXtension.org site - a repository of
peer-reviewed, credible scientific

information at http://www.exten-
sion.org/bee health

If our CAP has reached any one
overarching conclusion, it is that “bee
decline” is a huge issue and not easily
reducible to one or a few “causes.” It
is instead a web of causation, and the
answer will involve not only good bee
husbandry, but revisions to our land
use and pest control habits. B4
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significant proportion of the honey
bee colony losses that have been
reported in recent years, remains to
be determined. While we can agree
with the authors that they have not
provided the final word on this issue,
this excellent research paper provides
additional evidence that there may
be unintended consequences when
antibiotics and miticides co-occur
in the hive. Based on the findings
reported by Hawthorne and Dively, it
would seem prudent for all of us who
keep bees to do our best to minimize
such interactions to the greatest ex-
tent possible.

Dr. Steve Sheppard, Thurber Chair,
Department of Entomology, WA State
University, Pullman, WA 99164-6382,
shepp@mailwsu.edu; www.apis.wsu.
edu.

Hawthorne, DJ, Dively GP. 2011. Killing
them with kindness? In hive medications
may inhibit xenobiotic efflux transport-
ers and endanger honey bees. PLoS
One 6: e2676. Do0i:10.1371/journal.
pone.0026796
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Inspection
Stories

Jim Thompson

1 became a bee inspector years
ago because I was worried about
diseases getting into my bees. I was
an inspector for 17 years and I ac-
companied another inspector for a
few years more. During that time I
learned many techniques that are
not published in the books, and had
experiences not soon forgotten. Here
are some of them.

One time a member of the local
bee club asked for help managing
his bees, so a date for training was
made. He wore three shirts and two
pair of pants. He looked like a statue
or a zombie with his arms hanging
stiffly down and outward. He was
also stiff legged, but felt safe from
bee stings. His smoker had more duct

tape on the bellows than it had bel-
lows material and his hive tool was
a screwdriver. Eventually he became
a good beekeeper and told me that
a long sleeve cotton shirt was cooler
than a short sleeve shirt even though
I never converted to long sleeves. He
invented a tool that he called a “duck”
that would cut the burr comb out
between the frames. The duck had
a handle, a pivot rod, and three dif-
ferent width cutters. Eventually he
loved to ride with me when I inspected
hives. I soon discovered that when a
hive changed its attitude, the bees
usually bothered one individual and
not the other. If that person walked
away the other person could finish
the manipulation.

In a neighboring county, a deputy

state inspector and the county in-
spector inquired if they could inspect
an individual’s hives. The owner said
“Yes, but let me tell you that thereis a
mean one back there.” When the two
inspectors got back to the hives, they
noticed eleven hives on top of the hill
and one hive in the valley. The deputy
state inspector, who was rather ma-
cho and rarely wore a veil said “I'll
take that one and then come help
you.” It wasn’t long until the deputy

Recently a beekeeper stopped by to have me check
some honey that he was thinking of buying to support
his honey markets. He had tested the honey with his
refractometer that he had purchased from a bee supply
company and wondered if the honey tested 19% moisture.
I noticed that the honey was quite fluid when a sampling
stick was inserted. When we tested the honey with my
high end refractometers, we got the same results that he
had with his less expensive refractometer. So the question
about his refractometer being accurate was answered.
However when I tasted some of the sample honey, I no-
ticed that it was beginning to ferment. It would have been
a disaster for him to purchase the honey, combine it with
his other honey and upset his customers.

So, should a beekeeper consider buying a refractom-
eter? In most areas of the United States, honey bees will
cap the honey cells when the moisture is around 18%.
That is why the books mention that you should wait un-
til the frames are 80% capped. The acceptable moisture
range is between 16.0 and 18.6% moisture. By making
sure that you have fully capped frames means that you
should have acceptable moisture close to the upper limit.
Sometimes in arid areas of the country the honey in the
frames is below 18% and still in open cells.

A beekeeper can reduce the moisture of the honey by

Jim Thompson

passing warm dry air over the capped frames for a period
of time. There are many hot rooms and devices built to
reduce the moisture of the honey. The very large honey
firms have special equipment that can remove moisture
from liquid honey, but the hobbyist beekeeper must rely
on the warm air technique. A dehumidifier does not work
well when used as the sole moisture removing device be-
cause honey has the tendency to develop a semi-perme-
able skin, and heating small amounts of the honey may
result in scorching or darkening the honey.

A beekeeper must make sure that the extractor,
settling tank, and all of the other processing equipment
is absolutely dry prior to extracting. A small amount of
water can raise the moisture content of the honey. Ad-
ditional care must be taken in drying the equipment to
not leave lint particles.

A beekeeper might be able to tell if the honey has the
right moisture level by using a stick to test the viscosity.
However this testing method takes experience to know
the point where a honey is satisfactory.

You might fill a honey jar and time the rise of the air
bubble when you invert the jar. There are many variables
to this unproven test. Is the jar filled to the right point? A
larger bubble will rise faster than a small bubble. What is
the temperature when you are performing the test? Most
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state inspector was running past
the county inspector yelling “They’re
okay. You button them up!”

Since the bee inspector is often
the only person to open some hives,
it is not uncommon to find hives
that are sunk in the ground and the
bees flying from the upper super. It
is useless to try to smoke the front
entrance because it is buried in the
ground.

You will find that some “beekeep-
ers” have their bees in plastic buck-
ets. This is similar to keeping bees in
a skep but the bottom, which was the
bucket lid, is locked.

Don't be alarmed when you open
a dead hive and find a snake, mouse,
or yellow jacket nest. It doesn’t take
long to figure out that yellow jackets
and snakes don't respond well to
smoke, if you are still standing near
the hive. You may find the hives in
the middle of some multiflora rose
bushes, by an electric fence, beside
a pig pen with angry pigs, under a
fallen tree, protected by poison ivy,
or on the roof of a house. Therefore
you need more than a hive tool and
a smoker in your equipment inven-
tory. I found it handy to have a set
of hedge trimmers, a weed trimmer

with a blade, and a chain saw in the
truck.

When you're an inspector using
the two hive tool technique becomes
necessary. Some of the frames are
stuck so tight that you have to force
both ends to the right and then to the
left before you try to lift them. Then
you use both hive tools on either side
of an end bar to lift it slightly. Next
you work on the other end of the
frame to raise it to the equal height.
Eventually you will work the frame
out. It is also good to be able to lift
a stuck super with one hive tool and
use the other hive tool to pry loose
the frames. You see a lot of frames
that are not assembled correctly and
notice that the top bar pulls away
from the rest of the frame. You learn
to glue your frames together and put

in the cross nail. It is a good idea
to remove a side frame sp you have
room to work the center frames and
not roll the queen. The only excep-
tion is when someone installs nailed
in frame spacers. You soon become
a believer in a spacing tool instead
of having the built in frame spacers.
However you might use a single built
in frame spacer in one end of your
honey supers. This arrangement al-
lows you to have some lateral frame
movement at the other end of the
super and spacing at the other end.
Another option to avoid the frames
from tearing apart is to use one piece
frames.

You learn how to light a smoker
quickly and keep it lit. The best idea

is to have dry fuel and build your fire =

from scratch in an empty smoker.

importantly, do you have statistics listing the rising times
and an accurate timing device?

If you fill a one pound honey jar to the middle of the
neck ring, the weight of the jar should be one pound plus
the tare weight of the jar to be within the moisture limits.
Not all of the jars from the manufacturer will weigh the
same.

The most accurate method is to check the honey with
a refractometer. But the question is which refractometer
should be purchased? How often are you going to use it?
How much do you want to spend? What accuracy and
special features do you need?

There are all kinds of refractometers for measur-
ing honey, maple syrup, wine, urine, sugars, soy milk,
Chinese noodle soup, sodium chloride, sea water, soft
drinks, fruit juices, ketchup, jam, alcohol, battery fluid,

vegetable oil, and other substances. There are laboratory
instruments, hand held instruments, and pencil type
refractometers. A refractometer is a device that measures

the bending of light through a solution. Refractometers
may use natural light, additional natural light, artificial
light, or no visible light. There are refractometers that
have a visible scale and there are digital readout models.
The more expensive refractometers are usually laboratory
models with greater accuracy.

A refractometer needs to be calibrated prior to the
actual reading. Some of the refractometers use distilled
water to calibrate while others use expensive calibration
fluid and a test block. You can use tap water or drinking
water, if you are sure that water does not contain any
trace elements such as iron.



Therefore the flame will be under the
fuel. When you have finished working
the bees for the day, make sure that
the remnants of the fuel are dumped
in a safe spot and extinguished. If
you need to travel to another loca-
tion to work bees, be sure to plug the
smoker. A metal smoker box is also a
handy item to have even though you
think the smoker is plugged.

I was accompanied one day by
the state apiarist and another experi-
enced beekeeper to check some of the
bee hives in the area. My associates
would rotate helping me while I was
working the hives. At one location I

ting stung when I noticed the experi-
enced beekeeper using the smoker on
weeds and everything else out in front
of the hive. So I said, “Hey, smoke my
end!” Immediately, he came around in
back of the hives and begun smoking
my backside. He was banned from
working the next location with me.
Then I noticed an itching sensation
similar to a bee walking on my arm.
When I looked down, I saw the state
apiarist waving a long fox tail at my
arm. These experiences did not ruin
our friendship.

It takes two people to “tip” a hive.
Sometimes you need to look at the

supers on top of it. Rather than un-
stack heavy supers and hurt your
back while lifting the supers back,
one may open the hive under the
honey supers and walk the stack of
honey supers in about 3/8”. Then the
supers can be tilted and held by one
person while the other person can
remove a frame for examination. If
you break the propolis seal of any of
the upper honey supers prior to tilt-
ing, you may have supers moving in
directions that are not planned.
Even though it may be a lovely
day when you leave home, the
weather may change and you may be

)

brood nest of a hive that has many forced to inspect some hives while it
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was standing behind the hive and get-

while other refractometers use
the zero. The scale on the right is ’
water percentage scale, the most . =1
important scale to the beekeeper. :
When the beekeeper is interested z _é —4
in the values from 16.0 to 18.6, y = 8
there are only three marks on -
this scale when the refractometer
has 1.0% accuracy. The angle I3
that the user views the scale, the 17—
light, and sharpness of the focus 1y
affect the accuracy. 2
Refractometers with greater :
accuracy usually have a single
scale that is expanded with .2%
increments. One would think
that the scale should be between % a2
16.0 and 18.6% but at times you
will encounter 14.0 and 25.0%
honey. So the scale on the Atago
refractometer of 12.0 to 26.0%
is ideal. The user can become
so proficient that results can be
read as close as .1%. The Atago
flip top refractometer is turned
over to read the scale and in do-
ing so the blue background or
cut off line is seen on the bottom
of the scale. The refractometers
with the transparent covers have
the blue background at the top
of the scale. I have noticed that
when you have correction fluid,
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The accuracy of a honey refractometer and ease of
use is reflected by the scale. The inexpensive refractom-
eters generally have a sloped stage and a transparent
cover that is hinged at either the top or the bottom. The
calibration adjustment is located on the top of the body
of the refractometer. The display usually consists of three
scales. On the left there is the Baume scale, developed to
be used in hydrometers. Due to calibration problems the
hydrometer method of checking honey never flourished.
The middle scale is the Brix scale that measures the
percent of sugar in solution. It is used for wine, sugar,
fruit juice, and honey. Some refractometers will have a
calibration line in the middle of the Brix scale below 79




is raining. It can be done but it may
require more smoke and your move-
ments are not the same as they are
in good weather.

You learn to diagnose diseases.
Finding a spotty brood pattern does
not always mean that the hive has
disease. The queen could be improp-
erly bred by being inbred and some
of the eggs that she lays will not
develop. Perhaps there is a dearth
and that may cause unusual brood
patterns. You must be able to distin-
guish between American Foulbrood
and European Foulbrood. American
Foulbrood does not always string
out an inch and a half. Any stringing
out is an indicator and sometimes
you can only see it string out 3/8”,
Be careful to not mistake European
Foulbrood for Sacbrood. In both dis-
eases the pupa slides out of the cells
on a stick but traditionally European
is in the curled pupa stage while Sac-
brood is in the “cance” stage.

You learn how to check for Var-
roa mites by using an ether roll test,
sugar test, or visually. Be careful
not to include the queen in the ether
roll. It is interesting to check a dead
hive that had been affected by Var-
roa mites. You will see little specks
of white in the cells which are mite

feces. The Fall mite treatment should
be done early enough for the bees to
be able to raise two cycles of brood
before the hive begins to cluster. This
assures you have clean bees going
into Winter. You need to remove mite
strips after the treatment has been
completed. If you leave the strips in
the hive, any mites that remain may
develop immunity to the chemical. It
is a good practice to rotate the type
of treatments used to aid in breaking
the immunity cycle. The medication
should be used exactly as the instruc-
tions state on the package. Do not lay
the strips on the bottom board or on
the frame top bars as the effective-
ness of the strip is suddenly cut in
half. Don’t try to figure out ways to
extend the life of the strips.

The small hive beetle doesn’t
seem to be a problem in a strong
hive as the beetles and the bees can
co-exist. However if some problem
starts in the hive, the beetles will do
their part to raise havoc in the hive.
The worst beetle problem is in the

‘honey house or in stored honey su-

pers. If you do not extract the honey
immediately, the beetles will destroy
the honey crop.

You learn to keep a bucket of

water and chlorine bleach handy
to clean your hands and hive tools.
The hive tool should bessharpened
to allow you easy insertion between
supers and you should have multiple
hive tools in case you encounter
disease. :

Remember that the hives that are
being inspected belong to someone
else and as an inspector, you should
not damage the hives. In fact many
times you are doing the owner a fa-
vor by checking the hives. | always
encouraged the owner to accompany
me while I checked the hives. Then
I would not have to write a report in
great detail. If an owner wanted the
honey supers removed and taken
to their honey house, the supers
came off and were put in the honey
house. It meant that there were fewer
supers for me to lift back on top of
the hive.

You will not get rich being a bee
inspector as the compensation is
rather low. Inspectors are paid either
a flat fee for the season or an hourly
rate as well as a mileage fee. The in-
spector usually does the job to help
other beekeepers have success with
their bees or to protect his bees from

being infected by neighboring hives.

To use a refractometer, a small amount of honey is

molasses, or corn syrup in the flip top type of refractom-
eter that the cut off line has an orange tint. This orange
tint could be a caution that impurities like corn syrup
are present. However darker honeys can show some
orange coloration where there is no contamination. The
coloration may be due to the mineral content in the
darker honeys.

Some of the older refractometers had a thermometer
mounted on the side of the body. When you took a read-
ing, the temperature would indicate a small value to be
added or subtracted to the reading. The newer refrac-
tometers have the feature of having a built-in automatic
temperature conversion.

placed over the prism, the cover is shut, the instrument
is turned to the light, the eyepiece is focused, the cut off
knob is adjusted (On some models the focus and the cut
off knob are the same.) and the reading is taken. On
models where the prism is not defined, you may have to
coat the entire slanted surface.

The digital refractometers have an advantage over
the cylindrical type refractometer as they have a built in
light that refracts through the honey, there are no view-
ing angles to correct, the readings are to 0.1%, and there
is no focusing problem. However they have been known
to develop battery problems and sometimes give faulty
readings. Therefore one must develop an inclination that
you are receiving a plausible reading. Because the read-
ings are internal, one does not have the benefit of seeing
blue, orange, or other colors in the display.

The hand held digital models need to be calibrated or
zeroed to account for battery condition. Honey is added to
the prism area covering the circular line. Close the cover
and press the start button. The reading will appear in
about three seconds.

If you are a honey judge or purchase large amounts
of honey for sale, you should have a refractometer that
is capable of readings accurate to 0.1%. If you are inter-
ested in what the moisture content of honey in your hive
is currently, a refractometer that is accurate to 1% may
serve your needs. The number of times that you use a
refractometer should also affect which type, quality, and
price that are considered.
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Step 10: When you're satisfied with the test fit of
the bottom board, take the feeder apart and reassemble
it using a good grade of exterior wood glue or silicone
caulking. Make sure the feeder is square by measuring
the diagonals. They should measure the same.

Step 11: Cut the interior baffle (part four), then
trim the length baffle of the so that it fits tightly inside
the feeder on top of the bottom board and between the
grooves cut for the hardware cloth and the front of the
feeder.

Step 12: Use a silicone caulk to glue the baffle in
place. Add screws through the side of the feeder to hold
it upright. Then turn the feeder over and use screws to
attach the bottom board to the baffle. The picture shows

Stop block.
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@ee Barrier

1/8" hardware cloth
or plastic

the bottom of a feeder using the plastic from an old
outdoor sign as a bottom board.

Step 13: Seal all the feeder joints with the silicone
caulk and let it dry.

Step 14: If you are using plastic for the bee barrier,
cut and form it into an “L” shape that fits in the groove
and extends to the front of the feeder.

Note: The plastic must extend all the way to the
bottom of the feeder. Any extra opening will allow the
bees to enter the bulk storage area.

Step 15: If you are using hardware cloth for the bee
barrier, form the hardware cloth into an “L” shape. It

Hardware cloth groove.
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Barrier rest.

has to fit inside the groove and across the top of the
opening to the front of the feeder. This must have a tight
fit or the bees will get into the liquid and drown.

Note: To stiffen the hardware cloth, make
a '2” hem on all edges before making the final
“L” shape.

Step 16: Remove the hardware cloth or plastic and
caulk all the joints of the feeder with silicon sealer. Allow
it to dry.

Step 17: Paint the inside of the feeder with spar urethane
varnish with a minimum of three coats. Along with
sealing the pores in the wood and making the feeder
water tight, it makes the feeder easier to clean.

Step 18: Paint the outside of the feeder.
Step 19: Test, Test, Test! You don’t want the feeder to

leak syrup into the hive. Test the feeder with water. Fill
it up and let it sit for twelve hours. If it leaks, dry it out

Plastic barrier.
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Plastic bottom.

and re-caulk the seams.

Step 20: Optional: If you are using hardware cloth for
the barrier, use the silicone caulk to permanently attach
the hardware cloth. I personally like the hardware cloth
removable. Being able to remove the barrier gives you
better access for cleaning. If you are using plastic, do not
permanently attach the barrier. It needs to be removable
so the feeder can be cleaned.

Warning: Do not permanently attach the
barrier until you have tested the feeder for leaks.

Conclusion

Heavier and more robust than most commercial
feeders, it will withstand repeated abuse and be
serviceable for many years.

Ed Simon is a retired engineer living in Minnesota and is a
[frequent contributor to these pages. Laok for Ed’s new book Bee
Equipment Essentials, published by Wicwas Press.

Hardware cloth.
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