














ast year’s honey crop is pre-
dicted to be the worst ever
— with reports ranging from
95 to 120 million pounds,
even though colony counts are basi-
cally steady. That amount of honey is
less than a third of what we consume
here in a year. The import business
should do well, though let’s hope at
least some of what comes in is legal
and paying their fair share duty.
wny tne aismal crop last yearr rirst and foremost you can blame the
weather. Dry, dry, dry in the west, cool and rainy in the northern Midwest
and not very productive in the very southeast — reduce California, the Da-
kotas and Florida to worse than average and you have a disaster in the
making. Throw in Texas, Minnesota, Montana, Georgia crop reductions for
the most part and add in some of the Gulf states like last year and there’s a
national crop failure of epic proportions. That was what was last year.
But that’s history. What’s next?
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hot from Nevada extending southeast to northern Oklahoma then heading
northeast all the way to Maine. Imagine that line, and everyplace south —
and that’s the whole south, is going to be hotter than usual. The semi-circle
from the far northwest down to central Nebraska and up to Michigan will be
cool, and wet. Cool and wet or hot and dry everywhere honey gets made in
any quantity again this year — it’s 2013 all over again.

Look at the NOAA Drought map. That’s telling right now is how dry Cali-
fornia is and has been. They’re something like 12”-15” below normal rain-
fall, south to north over the past three years. And right now Florida is 6”-9”
below normal. That is not good news for colonies already in California for
almond pollination, or still trying to build up in Florida. All the good inten-
tions in the world to plant forage for bees out there is going to be stressed to
the nth degree when it’s water for trees, or water for honey bee forage. Guess
who gets a drink and who doesn'’t.

And now you've been warned. But providing enough good food should
not go unheeded I think. It is the third leg in the honey bee health system
that always needs attention. (the other two of course are Varroa and ag
chemicals). Still, there’s an element that continues to advocate that feeding
bees isn’t the natural way to keep bees. That if they can’t maintain them-
selves wherever it is they get put, then they are not worthy of continuing to
remain in the local gene pool. The bottom line is — it’s not natural for honey
bees to have to eat sugar and protein supplements.

Perhaps there is some truth in that. Constantly supporting a lazy, pri-
ma-donna bunch of bees that can’t take care of themselves — can't feed
themselves, can’t handle Varroa, can’t overwinter in a manmade box — wait a
minute — is overwintering in a manmade box natural? And is putting bees in
the place you live, no matter where that place is if it isn’t Africa, natural?

Of course not. Nothing we do with bees is natural. Bees live in cavi-
ties in the wild. They don’t live in congregations of several to hundreds of
colonies all within a stone’s throw of each other, over populating a location
and starving themselves out of existence. They don’t produce hundreds of
pounds of honey each season in an artificially huge nest, they need to swarm
on a whim because life is a fleeting luxury and reproduction is absolutely
required for existence of the species, they are fierce in defense of their nest,
they are quick to abscond when the environment turns on them, and they
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are not a domestic animal. Noth-
ing we do with bees is natural. For
them.

So why would we choose to be
‘natural’ with bees for some things
but not other things? Putting them
in a box right off screws things up.
Shaking packages is way not nor-
mal. Moving bees to a monoculture
by the millions is not natural. Medi-
cating them to keep them alive is not
natural. But not feeding them is?

I contend that there is nothing
at all natural about keeping bees.
The minute we do anything at all in
the form of management means all
bets are off and to argue otherwise is
not in the best interests of the bees
we keep in boxes, no matter the size
or shape of the box. We changed
their world. We moved them. We in-
troduced them to pests and diseases
not previously in their world. We put
them in environments not designed
to support honey bees, and then
to make things worse we put them
on a truck and change their envi-
ronment and expect them to adapt
— this week.

No, we changed the rules when
we put bees in boxes and we didn'’t
ask them, or anybody, if that was
OK. You can leave it at that - live or
die girls. I don’t care. Or, you can,
wisely, support them so they remain
healthy, fed and protected. We do
it for dairy and beef cattle, swine,
sheep, goldfish, caged birds, cer-
tainly our pets, chickens and fowl of
all kinds. In fact, bees are the only
life force in our lives we do not regu-
late care for.

Actually, the tomatoes in your
garden this summer will get better
care than the ‘natural’ lives of some
bees. They get transplanted with
care, protected from pests and dis-
eases and weeds, fed, covered from
frost, and displayed with pride. But
feed a bee?

And is a three year drought
‘natural’? Or is two years of lower
than normal temperatures, or more
than normal rainfall natural? No. So

All
Natural.

February 2014




what happens when things get back
to normal?

I certainly urge you to careful-
ly work to select and produce bees
that are adapted to where you are
so they can thrive in your location.
But when it doesn’t rain, or it rains
too much, or you bake for a whole
summer, or freeze beyond belief in
the winter, and in the end there
simply isn’t enough food in the lo-
cal environment to support the col-
onies under your care, you have a
responsibility to maintain the health
of those colonies. Just like your
pets, your livestock and your other
animals. Yes, strive for bees that do
well when everything is normal, but
don’t abandon them when it isn’t.
In the end, because of our initial
interference, without continuing in-
terference, bees die and the saying
quickly becomes, the only ‘Natural’
bee is a dead bee.

The FDA has pretty much said
that putting “Natural” on a food la-
bel is basically meaningless. They’re
even considering allowing GMO foods
to have the same label . . . Natural.
I'm making no judgment on GMO’s
here - but if not feeding bees is as
natural as a genetically modified
soybean, corn, cotton or sugar beet
plant — then you have put yourself in
a place you might not want to be.

Do you ever use the information
on our Regional Honey Price Report
page? The numbers presented there
are pretty good data about what
things are selling for in the various
regions. And there are regional dif-
ferences. There’s also seasonal dif-
ferences within most regions, and
there certainly are differences be-
tween some commodities between
regions. And though not perfect, the
National Honey Board is confident
enough in our figures to use them as
a measure of honey prices on their
web page.

We have well over 100 report-
ers in the field who send us these
numbers every month, and also fill
out the survey information for each
report. Some of those surveys are a
lot of work so we hope you appreci-
ate their efforts. They don’t get paid
very much.

And, for the most part, most of
those surveys have been going on for
some time, so you have a window to
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what’s changing over time. Too often
you get a snapshot in time, but noth-
ing historical to compare it to.This
month is a good example. What do
people sell that they make from their
bees is the theme, and how many are
selling that particular product. One
good example of change over time
is raising and selling queens. The
number of people raising and sell-
ing queens has doubled in the past
five years, obviously a good example
of folks taking advantage of a need
and filling it. Other products re-
main pretty steady though, like pol-
len...about a third sell pollen, and
the same number, but not the same
people sell candles every year. What
do you sell, but more importantly,
what could you be selling?

New this month, however, is the
$/1b column. Take a look, close to
the right hand side of the graph. It’s
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easy to see how much a pound of
honey in a barrel is selling for on the
chart, but not so easy when you look
at a case of 12 ounce bears at whole-
sale, or a quart at retail.

It you take an overview, whole-
sale honey is selling for about $3.75
a pound, and retail for $6.00, about
a 38% markup. If honey was like
other products, which, if made for
$1, sold wholesale for $2, and then
retail $4...well, [ guess we'’re not like
most other products.

So. How much are you selling a
pound of honey for? Does that pay
for the container, the label, the in-
vestment, your time, and what else
you could be doing? Think about
that. Do the math. We hope our new
information will help you decide.
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As I write this it is just a few days into January, 2014
and it is 12°F outside, but the sun is shining and the
snow we got yesterday is starting to melt. However, next
week it is anticipated that Northeast Ohio will have tem-
peratures colder than we have had since 1999 - Tuesday
a high of -2°. Now there are some of you - those farther
north — that are thinking just suck it up, it’s -20° where
I'live. And then there are those that live out west that are
thinking I would die in that kind of cold.

I am the youngest of four siblings and two live in
California — one southern and one northern - and the
third lives in Baton Rouge, Louisiana. They all called me
yesterday to make sure we’re OK and not going to freeze to
death. They are all in that group that can’t imagine 10°F
or lower. They do this routinely, call to make sure we’re
OK. It’s actually comforting to knor==+%~* = -~~~ *~
about us. However, my brother
that lives in southern California
called Christmas Eve to tell me
it was 85° and he was taking the
dogs for a walk. He enjoys doing
that — calling just to let us know
how warm it is where he lives.

Did you get your 2014 Bee
Culture calendar? Thank you to
all who submitted photos for our
contest. We had over 1,000 photos
to choose from. It was tough. Bees
on Flowers’ are always a favorite
with our readers, always a favorite
for cover pictures - so pay attention to the upcoming cov-
ers if you didn’t get in the calendar. One of your photos
may end up on a future cover. Our newsstand broker tells
us those covers are the best sellers. And John Root has
always liked ‘Bees on Flowers’ for our covers.

The chickens are comfortable for now. We put a
thermometer in the coop and last night when it was 12°
outside, it was right about 30° in there. They were all
cozied up next to each other and seemed quite happy.
We have warming lights in there and bales of straw up
against the walls to block those drafts. It’s really not too
bad in there. We have several friends who don’t really do
anything extra for their girls in the Winter — no warming
lights, no heated water, no light at all - they’re just on
their own. And I guess they do OK. I am a little concerned
about the -10° that it is supposed to plummet to next
week. I'll be keeping a close eye on them.

We're still at 11 chickens and the egg laying is go-
ing OK, depending on which one of us you ask. We’re
getting an average of about five a day. Not bad for the
middle of Winter and chickens that are approaching two
years old.

The plan for 2014 is to incorporate some number
of young chicks into our flock. We haven’t decided how
many more we think we can handle yet. But ’'m hooked
on chickens now. I think 1 will always want to have them.
They really are loads of fun.

It’s going to be the typical busy year for us here at
Bee Culture. In January we start our Beginning Beekeeper
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classes. Folks are signing up now. The numbers seem a
little down this year from the past couple of years, but
there is still time, so we'll see how that goes. Kim has done
this every Spring for more than 20 years now. We haven’t
kept very good records, but that’s several hundred folks
that have come through these doors and learned about
beekeeping over the years. Some never go past the class
- never actually get bees, but they at least have a bit of
knowledge about them and that is a good thing. We have
some long time members in our Medina County group
that started in Kim’s class.

The classes continue through February giving those
new beekeepers all of March to get ready — order their
packages or nucs, purchase equipment, read the book
again and come to at least a couple of meetings. This
should give them a bit more confidence.

Then there is the big meeting in Wooster March 1. We
strongly encourage all of our new people to the Tri County
one-day meeting. There will be close to 1,000 people there.
Every known bee supply company will be a vendor there.
" - ) “tshops for beginners and talks for

those of us with more experience.
If you haven’t been and you’re
within driving distance I urge you
to come. This meeting sort of gets
everything going here in Ohio for
the Spring. It gets everybody fired
up about the bees.
In April we’re off to the Moth-
er Earth News Fair in Asheville,
NC. This is a new site for them
this year. There will be four op-
portunities to experience this
amazing event — Asheville, NC;
Seven Springs, PA; Kansas City,
KS; and Puyallup, WA. Check their website, check the
ad in this issue. We’ll also be at the one in Seven Springs
in October. Hope to see some of you there. Please stop
by our booth and say hello. Kim is also speaking at both
events.

Then comes Summer and we all know what that’s like.
Between the Summer meetings, getting the magazine out
on time each month, there’s the garden and the mowing
and oh yeah, the bees. Isn’t it grand!

I hope you all have gotten your first few seed catalogs
and had time to leaf through them. We've also gotten
our list of trees and shrubs that the Water Conservation
folks sell around here. Every year we over-estimate how
much we can handle, but it’s fun trying to make it all
happen.

Each thing we do, each meeting we go to, each time
we give a talk or teach a class, the hope is it helps us get
better at our real job. That is getting you the most infor-
mation we can each month. Our main goal is to help you
be better beekeepers — keep those bees alive. But we also
sometimes bring you controversial information to make
you think, to get you talking to other beekeepers and
reading and investigating what’s going on in the world of
bees and agriculture and science.

It’s already month two of 2014, so here’s hoping that
you’re making plans to increase your honey crop, get more
bees, have a bigger garden, get some chickens and who
knows, maybe a goat. Enjoy the year, it will go by fast.

Hoobly D

A Artod
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Emergency queen cells were usually started over worker larvae less than
two days of age (64.7%), but cells were built over three (25.3%) and four (10%)
day old larvae. Only 2 of 268 cells (0.8%) were started over eggs; one survived
and developed into a drone larva. In six colonies emergency queen cells were
started over drone larvae but these were destroyed immediately before or
after capping. The overall rate for queen cell construction over drone larvae
was 9.3%. Queen cells were well distributed throughout the brood nest but
placement was biased toward the bottom of the frames and away from the
entrance (Fell and Morse 1984). '

Hatch et al. (1999) removed the queens from eight colonies to stimulate
emergency situations and observed what happened in the colonies and the
quality of the new queens that were reared. They found that when a queen
is lost or removed, the majority of emergency queen cell construction was
initiated within 24 hours. Additional queen cells were built for up to two
days following her removal but no other queen cells were started on or after
the third day. The colonies differed significantly both in the number of queen
cells they built and in the number of queens that emerged. The number of
queen cells capped per colony ranged from six to 56 with a mean of 27.1
and the number of queens that emerged in each colony ranged from three to
20 with a mean of 11.4. A total of 217 queen cells were capped in the eight
colonies, but only 91 queens (41.9%) emerged. The remainder of the cells
were either torn down by worker bees (53.0%) or the queens did not emerge
from them (5.1%).

In four honey bee colonies, queens were isolated on empty combs for eight
consecutive days, so that in every colony there were eight combs containing
brood of known age (Tofilski and Czekonska 2004). Afterwards, the colonies
were dequeened and the process of emergency queen rearing was observed.
The average interval from egg laying to queen cell capping was 8.8 days and
ranged from seven to 12 days. The average interval from queen cell capping
to queen emergence was 7.2 days and ranged from five to eight days. The
whole development time from egg laying to queen emergence was 15.7 days,
ranging from 14 to 18 days. The age of brood at the moment of dequeening
positively correlated with both time of capping and total queen development
time. The average age of brood (at the time of dequeening) around which queen
cells were built was 3.0 days. However, higher proportions of queen cells with
younger larvae were destroyed; in effect, the age of brood at dequeening from
which queens emerged was 3.4 days.

Hatch et al. {1999) found there was a highly significant effect of position
on queen rearing. No significant difference was found between upper and lower
brood chambers with respect to the number of capped queen cells. Most of
the queen cells (46.1%) were found on frames located in the central three
frames of both brood chambers. The further a queen cell was located from
the center of the nest, the more likely it was to be torn down. Only 41.0% of
the capped queen cells on frames in the ‘center’ and ‘near center’ frames were
torn down compared to 71.1% of the cells on the more peripheral frames.

Queens were reared from eggs of all ages and from larvae that were
up to two days old on the day the queen was removed. The majority of the
queen cells (70%) were from eggs and half of these were from eggs 48 to 72
hours old. Queens produced from these older eggs were significantly heavier
and had longer thoraces than did those reared from younger eggs or larvae.
There was no significant relationship between queen size and the number of
ovarioles the queen possessed in this test (Hatch et al. 1999).

The age of the brood used for rearing queens has a major immpact on the
quality of the resulting queens (Jakub et al. 2011). The best queens are reared
from eggs. The aim of this experiment was to investigate whether the age of
the eggs affects their acceptance by the rearing colonies. In four series, eggs
at the age of 0-18, 24-42 and 48-66 hours were introduced to five colonies. All
colonies in the first and third series had open brood and were one day without
queens. The second and fourth series had no open brood and were ten days
without queens. Out of the 720 introduced eggs, the bees accepted 44.4%
for queen rearing. No significant differences were detected between the total
number of eggs accepted by the colonies with open brood-one day after the
queens had been removed (43.6%) and colonies without open brood-ten days
after the queens had been removed (45.3%). However, significant differences
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were detected between the accep-
tances of eggs of different ages. The
age of the eggs did not significantly
influence their acceptance by rearing
colonies with open brood-one day
after the queens had been removed.
However, the bees significantly ac-
cepted the lowest percentage of eggs
(25%) after the youngest eggs, 0-18
hours old were introduced, and the
bees accepted the highest percentage
of eggs (64.2%) after the oldest, 48-66
hours old were introduced into colo-
nies without open brood - 10 days
after queen removal.

The probability that an egg in a
queen cell cup will be reared as a po-
tential queen depends on its location
within the rearing colony. Eggs in
cells near the center of the broodnest
are reared more frequently than those
on the edges, and those near the top
of the frame more frequently than
those lower down. The importance
of this effect is greater when bees
are more selective among potential
queens; when larvae are grafted into
queen-cell cups acceptance is greater
than when eggs are used. There is
a non-significant tendency for cells
near the center to be accepted in
preference to those near the edges
(Visscher 1986).

The reproductive potential of a
queen is inversely proportional to the
age at which she is initially reared
{Tarpy et al. 2000). Woyke (1971)
raised queens from eggs and newly
hatched larvae which developed
normally, whereas, queens reared
from three-day-old worker larvae
were reduced in size and ovariole
number. Selection could therefore
be acting on colonies to rear more
fecund queens by raising them from
the youngest possible brood source.
It has been shown that workers raise
queens from worker larvae of different
ages. In addition to the variation in
quality among potential replacement
queens, the difference in age among
newly raised queens can be as large
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as five days (Hatch et al. 1999, Fell
and Morse 1984, Fletcher and Tribe
1977). The age difference of only a few
days among queens can be of great
importance to a colony for several
reasons: 1) the average development
time of a queen is 16 days; 2) it can
take the surviving queen up to three
weeks or more to mate and begin
oviposition; 3) it takes 21 days to
rear new workers from egg to adult;
and 4) the life span of adult workers
is approximately six weeks during
the active season. As a result, colony
populations can decline dramatically
during queen replacement and for
several weeks thereafter (Tarpy et
al. 2000). Colonies would therefore
be expected to be under selective
pressure to retain the oldest queen
from among those available dur-
ing temporary polygyny in order
to minimize the broodless period.
Because older queens are raised
from older worker larvae, there may
exist a trade-off between selection
on queen age (to minimize the brood-
less period) and queen quality (to
maximize the reproductive potential
of the replacement queen). If queen
age has been under selection, Taryp
et al. (2000) predicted that workers
would rear more queens earlier dur-
ing the queenless period rather than
later, and that older queens would
have a fighting advantage over their
younger sisters. If selection has also
been acting on queen quality, they
predicted that workers would not rear
as many queens from older larvae,
and that high-quality queens would
have a significant advantage during
polygyny reduction.

Tarpy et al. (2000) clearly dem-
onstrated that queen replacement is
a nonrandom process. The effect of
grafting date on queen rearing was
highly significant, such that work-
ers reared many more queens from
newly hatched larvae earlier in the
queenless period rather than later.
This effect is supported by Fell and
Morse (1984) and Hatch et al. (1999},
who found that all emergency queen
cells are constructed within the first
48 hours after queen loss, most likely
triggered by the absence of queen
mandibular pheromone (Melathopou-
los et al. 1996). Both larval age and
time since queen loss are important
factors that influence the requeening
process (Tarpy et al. 2000).
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sponsoring ads, so farmers should be
compensated when their data is sold.
Farmers need to protect their data
and make sure they bargain wisely
as they share data with suppliers and
companies who desire access to their
information.

Farmers look forward to the
ability to improve their yields and ef-
ficiency by comparing their results to
neighboring producers. If my neigh-
bor is receiving better results because
of superior seed selection or because
he times applications of inputs differ-
ently, then I'd really like to have that
information. But this knowledge can
have other results. If investors have
data from all across the country, the
access to better information could
correct any market imperfections in
the market for farmland. What has
been a dispersed and unorganized
market will likely be more accurate
and rational with the advent of ag-
ricultural “big data.” Knowledge of
soil types, weather patterns, and
productivity has been limited to close
neighbors, but now access to data
maps will replace the value of local
knowledge. Owners of the database
will have a decided advantage when it
comes to pricing agricultural inputs,
whether seed or farmland.

Farmers are rightly concerned
about data privacy. Even if an indi-
vidual operator does everything to
the best of his ability, following all
the applicable rules, regulations,
and best management practices,
there is still concern that the EPA or
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one of the numerous environmental
organizations that bedevil agricul-
ture might gain access to individual
farm data through subpoenas or an
overall-clad Edward Snowden. This
concern about privacy will likely slow
the adoption of the technology. The
data will be invaluable to regulators
and to parties in future litigation,
and it may also help protect farmers
from accusations of wrongdoing. Of
course, some farmers will never be
comfortable sharing any kind of farm
information with strangers.

Amazon and “60 Minutes” made
headlines recently with the news that
Amazon is beginning to experiment
with the use of drones for delivery of
purchases to customers. We're along
ways from Amazon CEO Jeff Bezos’s
ideas about the delivery vehicle of the
future, but it is fun to think about
what it might mean for agriculture.
Nothing is more irritating to farmers
than having to stop harvesting and
travel dozens of miles for parts for
their machines. With real-time moni-
toring of machine data and drone
delivery, the local implement dealer
may spot a bearing that is outside of
the recommended temperature range,
recognize an impending part failure,
and dispatch a drone rescue mission
before the actual operator of the ma-
chine realizes he is in trouble. That’s
unbelievably efficient, but more than
a little spooky. Although delivery by
buzzing FedEx drones may be a part
of the distant future, drones will cer-
tainly be part of the data revolution
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in agriculture in the here and now.
Though the industry complained
loudly when they discovered that
the EPA was using aerial surveil-
lance to monitor livestock firms, the
advantages of cheap and ubiquitous
drones to monitor crop conditions
and forecast yields will be too valu-
able to ignore.

Big data on farming will also like-
ly affect the private-public partner-
ship that brings us subsidized crop
insurance. In the present system,
insurance rates are set to maximize
enrollment in the subsidized pro-
gram, because encouraging participa-
tion by producers is seen as a public
good. Insurance rates in marginal
areas are lower than they would be
if prices reflected only actuarial risk.
But with access to the data about
individual farms, insurance compa-
nies will be able to identify the least
risky, most productive farms, which
will likely buy less costly private in-
surance. This will end the ability of
the present crop insurance programs
to spread risk and will increase costs
for farmers in more marginal areas,
if the government doesn’t increase
subsidies further.

If a farmer can manage one ma-
chine guiding itself across a field by
satellite, applying inputs and measur-
ing outputs, reporting by-the-minute
data on yields, oil temperature, and
a gazillion other data points, what is
to stop that same farmer from man-
aging dozens of machines on farms
the size of New Hampshire? Tyler
Cowen argues that we’re about to see
an even wider disparity in incomes
between the 10 to 15 percent of the
population that can relate well to
computers and the vast majority of us
who will deliver services to the com-
puter-savvy class. Farming may be
one of the first industries to explore
the validity of Cowen’s thesis. All of
us involved in agriculture will soon
have to decide whether we want to
occupy the nostalgic niche providing
artisanal beets and heritage pork to
Cowen’s 10 percent, or whether we’ll
roll the dice on surviving the transi-
tion to a data-driven agriculture.
Farming will be more efficient, more
environmentally responsible, and
easier to regulate and measure. But
it won’t be the same.|Ed

Blake Hurst is a Missouri farmer
and a frequent contributor to THE
AMERICAN.
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I am a beekeeper and not a scientist, I decided to run
some trials to test the ability of comb derived from small
cell foundation to impact brood development time.

Materials and Methods

Two trials were run in 2012 and 2013 to test the hy-
pothesis that honey bees raised on small cell comb (4.9
mm) will develop from egg to adult faster than bees raised
on today’s standard comb (5.4 mm). Frames of wax comb
built by bees from standard large cell foundation, and
combs derived from small cell foundation along with bees
from my own apiary were used to test this hypothesis.

I obtained two Ulster Observation hives from Brushy
Mountain Bee Farm in North Carolina. Two frames of
drawn comb (one made from 4.9 mm small cell foundation
(Betterbee, Greenwich, NY) and one made from standard
5.4 mm foundation (Dadant and Sons, Hamilton, IL) were
selected from my equipment for each trial. One half of the
comb in each frame was removed and switched with half
the comb in the other frame. Above the queen excluder
in each observation hive I installed the frames composed
of half comb with cells that were drawn from standard
5.4 mm foundation and half with cells drawn from 4.9
mm foundation.

A total of four hives were selected at random from my
apiary (two for 2012 and two for 2013}, and five frames
of bees, brood, honey and pollen were removed from each
hive and installed into the bottom compartment of each
observation hive. Both hives appeared healthy and normal
even though low levels of Varroa mite infestation were
visible (phoretic mites). No effort was made to monitor
mite infestation levels.

The queen from each hive was placed on the upper
comb, above the queen excluder in each observation hive.
Workers were allowed to naturally make their way through
the excluder separating the brood and food combs from
the queen. The queen in each observation hive was ob-
served and the time and day that various eggs were laid
in both comb derived from small cell foundation and the
comb derived from standard foundation was recorded. The
surface of each observation hive window was marked in
order to help identify the cells under observation for the
duration of the trial.

Beginning 18% days following the laying of the first
eggs in the cells under observation the hives underwent
manual surveillance until all the cells under observation
hatched. All cells under observation were viewed every
15-30 minutes, 24 hours a day until the developing
brood it contained hatched. The date and approximate
time that each cell was vacated by the newly hatched
bee was recorded. All development and capping times
recorded and calculated were rounded off to the second
decimal point.

All colonies were given access to the outdoors and
allowed to forage naturally during the trials. The pairs
of hives were kept together within the same vicinity of
each other throughout each trial in order to help reduce
the impact in variations in temperature and humidity
between the hives.

Results

During the first trial (May 30-June 21, 2012) data on
comb derived from both 5.4 and 4.9 mm foundation was
obtained from hive #1, while only data on comb derived
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from 5.4 mm foundation was cobtained from hive #2.
During the second trial (July 13-August 11, 2013) data
on both types of comb was obtained from hive #3, while
only data from comb derived from 4.9 mm foundation
was obtained from hive #4.

Although an attempt was made to collect data on both
types of comb in all four colonies, numerous obstacles
prevented data from being collected on all the cells in
which queens were observed to lay eggs during the trials.
Obstacles included, burr comb obstructing the view of the
cells, clustering bees obstructing view of the cells, can-
nibalization of eggs by workers, and early brood removal
by workers (Varroa Sensitive Hygiene (VHS) trait).

Development Times

In hive #1, the average development time for the
eggs laid in comb derived from 5.4 mm foundation was
19.57 days {range 19.49 days to 19.68 days). For eggs
laid in comb derived from 4.9 mm foundation, the aver-
age development time was 20.67 days, (range 19.91 days
to 21.56 days).

In hive #2, the average development time for the eggs
laid in comb derived from 5.4 mm foundation was 20.74
days, (range 19.85 days to 21.7 days).

Hive #3 had an average development time of 20.12
days for eggs laid in comb derived from 5.4 mm foundation
(range 19.25 to 21.22 days). For eggs laid in cells derived
from 4.9 mm foundation, the average development time
was 19.73 days { 19.62 - 19.95 days).

Hive #4 produced an average development time of
20.07 days for 4.9 mm foundation (range 19.85 to 20.32
days). To my surprise, two 4.9 mm derived cells under
observation in hive #4 had to be dropped from the trial
after the capped cells were vacated after about 13 days.
This observation seems to indicate that my efforts to breed
the VSH trait into colonies that make up my apiaries may
have produced some success.

When the results from all hives were combined, the
over-all average brood development time for brood cells in
comb derived from 5.4 mm foundation was 20.05 days,
while the over-all average development time for brood cells
in comb derived from 4.9 mm foundation was 20.19 days
—about a 3.5 hour difference.

Capping Times

During the 2013 trial, the capping time of a number of
cells was also noted. Hive #3 produced an average capping
time of 8.3 days for cells derived from 5.4 mm foundation
(range 7.47 to 9.19 days). In cells derived from 4.9 mm
foundation, the average capping time of the brood under
observation was 7.98 days (range 7.92 to 8.11 days).

In hive #4, the average capping time raised in comb
derived from 4.9 mm foundation was 8.17 days (7.91 to
8.5 days).

The combined average capping time in hives 3 and
4 for brood raised on comb with 4.9 mm foundation was
8.1 days, compared to capping time for brood raised on
comb derived from 5.4 mm foundation of 8.3 days — about
a 5.2 hour difference.

Discussion

The observations reported by Bush, Stiglitz, and
Herboldsheimer of brood cells in small cell comb taking
about eight days before being capped and honey bee brood
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ing drone brood cell invasion is about twice the amount
that can be produced in worker brood. (Martin 2001)
Thus, observations of the capping and development times
of drone brood may provide more meaningful results.

I did not expect to find that regardless of cell size,
hives in my apiaries have lower average brood capping
and development times (approximately one full day each)
compared to the widely accepted average of nine days after
the egg is laid before the brood is capped, and 21 days
from the time the egg is laid to adult worker emergence.
There is considerable variation in the time it takes a fer-
tilized European honey bee egg to develop and emerge as
an adult worker. Variations that have been recorded for
worker development from egg to adult emergence from as
little as 16 days to as long as 24 days. (Winston 1987).
Since the ability of Varroa mites to reproduce successfully
is impaired as the brood development time shortens, bee
stocks whose average development time is shortened can
be expected to exhibit partial resistance to Varroa mites.
Hives in my apiaries with truncated development times
may help to explain the consistently higher than aver-
age over-wintering success [ have experienced, despite
only using natural and organic mite controls, some of
which are considered to be less effective than commer-
cially available synthetic chemical acaracides. Over the
last four years I have not used any mite treatments on
my hives preferring to rely instead on a combination of
management controls consisting of stock with proven
resistance, screened bottom boards, making regular splits
or nucleus colonies, regular replacement of old comb, and
culling and destroying capped drone brood all to control
the Varroa population.

These trials were made possible in part thanks to
generous donations contributed for this project through
the crowd funding platform, 3Revolutions. Ih

Ross Conrad is the Author of Natural Beekeeping.
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P.O. Box 12 ¢ Claxton, GA 30417 * 912.739.4820 * FAX: 912.739.4821

QUANTITY: 1-9
2 Ib Pkg with young laying queen................ 70.00
3 lb Pkg with young laying queen..........c...... 80.00
4 1b Pkg with young laying queen.................. 90.00
EXtra QUeeNS..coiiiiiiiiiiieriiiiieinrene i ceriee e neeeeanaenaes 23.00

**Queens Clipped $2.50 each

***IMPORTANT NOTICE***
PACKAG™ ™ZES: Package Bees are shipped by Priority Mail surface transportation only and insured.

QUEENS can be shipped to to any zone, regardless of temperature. Queens can be shipped to most zip code
destinations by Priority Mail or Express Mail INSURED, -OR- BY UPS Overnight or 2nd Day UNINSURED.

10-24 25-99 100-Up
67.00 64.00 62.00
77.00 74.00 72.00
87.00 84.00 82.00
21.00 20.00 19.00

**Queens Marked $2.50 each
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Table 4

Drone Stage Age Queen Stage Age

egg layed 0

young larva 4

cell capping 9

capped cell 10

pupa 14

pupa 16  egglayed 0

pupa 18 egg 2

pupa 19  egg hatches 3

pupa 20 younglarva 4

pupa 21 larva 5

pupa 22 larva 6

imago 23 larva (jhincrease) 7

emergence 2410 larva capping 8
capped cell 9
pupa 13
pupa 14

immature 8 emergence 1610

orienting 10 orienting 2

peak sperm ct 12 begin mating 4

mature/mating 14 peak mating 6

endpeak spct 17  end peak 9
end mating 12
egg laying 15
capped brood 18

phermaone mature 24

Cloake Board Queen Rearing Calendar

Ensure drone rearing colonies are populous w/ lots of pollen. Move drone comb
to the edge of their broodnests and feed (1 deep frame / 5 virgins every 15 days).
Put bedroom chamber in populous breeder hive for a few weeks for queen cup
construction (no queen access), feed heavily and reduce the entrance. Add

*love some capped drone pupae frames to outyards for 15 days.
;age queen in the bedroom for 24 hours, ensure eggs at the base, release her.
fake a strong cell building colony: bottom brood chamber w/ queen, empty comb
and closed back entrance; Open front Cloake board; upper brood chamber: open
center space, 2 frames of young larvae, pollen, older brood, and nectar {outside).
Replace 2 frames of farvae w/ a frame of foundation and division board feeder.
Keep nurse bees, insert slide and open bottom back entrance.

fove young larva cells to the bars of the queen frame in a warm room,
transport and float it down into the center space of the cell building colony, feed.
.emove the slide and close the back entrance again (queen cells accepted).
wlove remaining capped drone pupae frames to outyards for 15 days.
May repeat bedroom chamber confinement with new spreadsheet.
May move queen cells to a nursery incubator colony above a queen excluder.
~xamine the cell builders for rogue queen cell development and cut them ali out.
fake mating nucs w/ emerging capped brood, nectar/pollen, a frame
of capped brood or empty cells, and nurse bees. Reduce the entrance.
ransilluminate queen celis, protect extras, keep warm, and place one in each

Date Day Procedure
14-May Mon
21-May Mon
25-May  Fri
30-May Wed
31-May Thurs candy and coat chamber with honey.
9-Jun Sat
13-Jun  Wed
14-Jun  Thurs
appropriate mating nuc. Cut out rogue queen cells.
22-Jun  Fri
24-Jun  Sun
26-Jun  Tues  [Mating weather is at least 69 degrees with no strong wind!]
28-Jun  Thurs
'heck mating nucs for 12-day-old egg-laying queen, mark.

Vo [ wacrifice queen and check spermatheca if poor brood pattern
10-Jul Tues Cage queens for sale; sell or introduce her into ancther hive.
16-Jul Mon

Sun

Mon

Tues

Wed

Thurs

Fri

Sat

Check drones on outer nectar combs for endophallus maturity and semen quality.

“The following dates may need adjustment based on mating period weather:]

uncommon), ALL the queen cells will
be capped, so you won'’t be able to tell
which queens got the best nutrition
as larvae (don’t be fooled by capped
queen cell size on the side of the comb
as it’s unreliable). This is the reason
to check back after five days.

And how many queen cells do
you keep in your split or your nuc
when you check it on day 57 I typi-
cally keep the two or three LEAST
developed cells (after I ensure there
is a young queen larva sitting on a
heap of royal jelly in them) and cut
out all the more developed cells, in-
cluding ALL the queen cells that have
already been capped. One queen cell
will work if that’s all you have. If you
leave three or more, in all likelihood
at least one of those virgins may fly
away, rather than stay for a fight that
she knows she’s going to lose. If she
does fly away, she’ll take a bunch of
bees with her (an afterswarm). So why
leave more than one? Sometimes a
queen doesn’t develop (perhaps due
to Black Queen Cell Virus), and dies
in her cell before emergence. Also, if
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you do leave two or three, it also gives
the colony a chance to decide which
queen they prefer. (The fight is rigged;
the workers hold down the loser and
let the winning virgin finish her off).
Ive always liked the concept of let-
ting the bees choose which larvae
to rear into queens (by not grafting)
AND which virgin they like the best
(by giving them two or three to pick
from). In my experience, my bees have
always made better decisions than I
have as the beekeeper.

Some other key things to know
are that virgins typically mate on
days 4 — 12 after hatching. That’s it.
That’s the entire mating window. And
they must have about 30 minutes of
a single warm, sunny, not too windy,
afternoon (over 69°F) to do it. In my
experience, the first day in that win-
dow that meets those criteria is when
they mate. So how do you know how
old your mating virgin queens are
when you’re watching the weather?
The calendar . . .

Also, the drones that the virgin is
mating with got their start (they were
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laid as eggs) a full 16 days before the
queen’s egg was laid. That’s because
drones take an additional eight days
to develop in their cells and their peak
sperm count is on days 12 - 17 after
they emerge. All of this timing is built
into the spreadsheet templates.
Before we go on to the spread-
sheets, I'd like to mention one more
timing consideration. Just because
a queen is “laying a good pattern” of
eggs, doesn’t mean she’s adequately
mated or that she mated at all. Some
unmated queens just start laying
eggs, and sometimes the pattern is
quite good. You must wait until her
first brood set is capped to ensure
that she’s not a drone-layer. That
only takes nine to 10 additional days
after she lays her first egg (which is
typically three days after she mates).
And pheromone maturity (when her
queen mandibular pheromone is up
to snuff) isn’t reached until she is
day 24 of adult life. If you're planning
on selling that queen you reared, or
the nuc you reared her in, I advise
you wait at least until you see her
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capped brood first or you may have
to do some embarrassing queen re-
placements. And many a colony of
honey bees has reared a queen, let
her return to lay a few eggs, and then
superceded her before she reaches
pheromone maturity. So the best
queens are the ones who are at least
24 days from the date of emergence.

Now the three spreadsheets: The
Cloake Board sheet and Swarm Box
sheet assume that you are using a
bedroom chamber and grafting, re-
spectively. They also assume a fairly
large scale queen rearing operation
that uses drone holding colonies and
either swarm boxes or Cloake Board
starter colonies (that are being reused
on a periodic basis). If you use either
of these methods you will know ex-
actly how old the grafted larva was (it
should be between 72 and 96 hours
after the egg was laid, or whatIcall a
Day 3 Larva). Furthermore, they both
calculate dates of queen marking and
packaging for the purposes of sale.
The Cloake Board sheet also includes
days of the week as well as dates.

The Egg Frame Transfer method
(which is what you do with a split)
is less precise, and it assumes a
small scale operation where all the
components are all housed within
the mating nuc and therefore are
not ‘recycled’ into further use. That
spreadsheet assumes that you are
rearing the queen in the colony that
you made up (either a split or mating
nuc), you do not use either a swarm
box or a Cloake board starter colony,
and that you are only worried about
having some nearby drones that are
appropriate age for mating (no dedi-
cated drone holding colonies).

More importantly from the cal-
endar perspective, in the Egg Frame
Transfer method the bees can choose
any cell (or group of cells) from a Day
0 Egg to a Day 6 Larva to rear your
future queen from (by Day 7 the larva
develops into an intercaste or “half
worker / half queen”). The timing
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of the Egg Frame Transfer sheet as-
sumes that the nurse bees choose
a Day 2 Egg for queen development
on the day you made your mating
nuc or spilt. You’re going to ensure
something very close to that timing
with the above culling technique of
older, capped cells exactly five days
after you make it up, but the calendar
may be off by a day or so in either
direction. (When I make a mating
nuc, I mark the frame with the eggs
from my favorite queen mother with
a thumbtack so that I know to be
careful with that frame during my
re-inspection and culling five days
later). A sample Egg Frame Transfer
spreadsheet is shown in Table 2.

I suggest that you save individual
copies of the spreadsheet workbook
that you choose to use with the “save
as...” command first (or save a new
worksheet within the same spread-
sheet workbook file by copying and
renaming sheets) according to the
date of graft or transfer, and keep
the original as a template for new
dates. Then all you have to do is fill
in the yellow box (it’s called a cell in
Excel) with the new date that you
graft or transfer your frame of eggs
or do your split, press enter and all
the rest of the dates are calculated
for you. Then print it out, and refer
to it. It’s really that simple. In each
spreadsheet template the first or far
left-hand column (column A) is the
stage of the drones that will be mating
with your virgin queens. Column B
is the age of the drone in days; ital-
ics are used for developmental age
{from egg to emergence or O to 23)
and non-italics are used for adult
age. Thus 23/0 is the day the adult
drone bee emerges from its cell. Col-
umns C and D are the same as A and
B but for queens instead of drones.
Column E is the date of each event
or procedure.

Column F in the Cloake Board
method spreadsheet is hidden; it
is used to calculate the day of the
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week which is in column G. The last
column (G or H) lists the procedures
you need to perform and are indented
on subsequent lines. The yellow cell
is the only one you change, using
an appropriate date format (such as
6/6/2014). Orange cells are only
there to draw your attention to an
important event or something you
need to pay particular attention to.
All three calendars become less pre-
cise depending on the weather near
the end, but that should be relatively
self-explanatory.

Good luck, and have fun rearing
big healthy well-mated local queens!
I hope you find one of these spread-
sheets helpful.
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faithful and skilled coworker with
Brother Adam at Buckfast Abbey in
southwest of England. He came to
the abbey 1939 at the age of 12 when
the war started and helped Brother
Adam 1n his work with the Buckfast
bee. During his military service he
was stationed in the far east. When
he came home he returned to the bee
departement at the abbey to work

for and with Brother Adam. When
Brother Adam died he continued
his work developing the Buckfast
bee, testing and refining new com-
binations of subpopulations (races)
of bees, until several years after his
retirenment age.

Peter Donovan was highly appre-
ciated as speaker at conferences. He
has been to Germany and Canada,
not the least to many bee clubs in
Great Britain. In his later years he
helped the Canadians to build up
their Buckfast strain of bees. He also
collected material to publish an in-
structional DVD about beekeeping
at Buckfast Abbey. Let’s hope it will
be published one day. Today the Bee
Departement at the Abbey mainly
produces honey for sale at their gift
shop.

The funeral was held by the ab-
bott at the monastry December 16
and he is buried at the monastry.
Chief mourners, his wife Grace and
son John.

submitted by Erik Osterlund

NORTH DAKOTA DEVELOPS HONEY
BEE PROTECTION PLAN = NOT!

ND, which has long led the nation
in honey production, has developed
guidelines for farmers, ranchers,
landowners and beekeepers to better
protect honey bees and help reverse
the effects of a mysterious disorder
that has vastly eroded the insects’
population in recent years.

The goal of the ND Pollinator
Plan is to reduce the risk to honey
bees from the use of pesticides and
other farming practices while mini-
mizing the impact of doing so on
agricultural production, Agriculture
Commissioner Doug Goehring said.

“It is completely non-regula-
tory,” Goehring said. “It contains
best-management practices and
other proactive measures and ideas
to help agricultural producers and
beekeepers find common ground,
all on a voluntary basis.”

Protecting their health has be-
come a prominent issue since 2006.
A federal report blames a combina-
tion of factors including a parasitic
mite, multiple viruses, bacteria, poor
nutrition, genetics, habitat loss and
pesticides.

Beekeepers face other challeng-
es, according to Minot beekeeper
Will Nissen. There are fewer crops
around that bees favor; canola and
sunflower production has dropped
due to recent wet years and there are
fewer alfalfa hay crops because of a
shrinking cattle herd, he said.
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“Forage for the bees is the big-
gest problem in our state,” Nissen
said. Between that and colony col-
lapse disorder, he said, he feels his
livelihood is threatened “and it gets
a little worse every year.”

The eight-page plan — based
on information from meetings of
beekeepers, growers, pesticide
applicators, crop consultants and
others this year — has numerous
suggestions aimed at increasing co-
operation among beekeepers, land-
owners and pesticide applicators.
1t suggests beekeepers work with
landowners on hive placements to
ensure they are in prime spots for
honey production while not dis-
rupting crops or rural roads. The
plan encourages farmers to seed
plants bees like, and to help en-
sure applications of any pesticides
do not harm hives. Commercial
chemical applicators are coaxed
to make bee safety a priority.

The guidelines will be revisited
annually and updated as needed,
Goehring said.

ND is the first state to heed the
call of the National Association of
State Departments of Agriculture to
develop a formal plan and, if suc-
cessful, it could provide a model for
other states, Nissen said.

Some beekeepers, however, hope
this plan is not adopted anywhere.

SEX DETERMINATION IN
HONEY BEES

After almost 200 years, scientists in
Arizona and Europe have teased out
how the molecular switch for sex
gradually and adaptively evolved in
the honey bee.

The first genetic mechanism for
sex determination was proposed in
the mid-1800s by a Silesian monk
named Johann Dzierson, who was
trying to understand how males and
females were produced in honey bee
colonies.

He knew that the difference be-
tween queen and worker bees — both
females — emerged from the differ-
ent quality and quantity of food. But,
what about the males, he asked.

Dzierson theorized that males
were haploid — possessing one set of
chromosomes. This was confirmed
in the 1900s when the advent of the
microscope allowed researchers to
see that eggs that gave rise to drones
were not penetrated by sperm.

But how this system of haplodip-
loid sex determination ultimately
evolved at a molecular level remains
one of the most important questions
in developmental genetics.

Now Arizona State University
provost Robert Page and Prof. Mar-
tin Beye of the Institute of Evolu-
tionary Genetics in the University of
Dusseldorf in Germany report in the
journal Current Biology they have
put together the final pieces of how
these systems evolved.

They studied 14 natural sequence
variants of the complementary sex
determining switch (csd gene), for
76 genotypes of honey bees using
several tools at hand that their pre-
decessors lacked to solve this sexual
determination puzzle.

First, honey bees are ideal study
subjects because they have one gene
locus responsible for sex determina-
tion. Also, Page and former graduate
student Greg Hunt identified genetic
markers — well-characterized regions
of DNA - close to the complemen-
tary sex determining locus to allow
gene mapping.

Hunt and Page also found the
bees’ high recombination rate — the
process by which genetic material
is physically mixed during sexual
reproduction — is the highest of any
known animal studied. This helped
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Beye isolate, sequence and charac-
terize the complementary sex deter-
mining locus.

Page and Beye were also able to
knock out an allele and show how
one could get a male from a diploid
genotype. However, the questions
of which alleles were key, how they
worked together and in what combi-
nations and why this system evolved
were left unanswered, though tanta-
lizing close.

This forced the research team to
step back to review what actually
constitutes an allele.

“There has to be some segment of
that gene that is responsible in this
allelic series, where if you have two
different coding sequences in that
part of the gene you end up produc-
ing a female,” Page says.

“So we asked how different do
two alleles have to be? Can you be
off one or two base pairs or does it
always have to be the same set of
sequences? We came up with a strat-
egy to go in and look at these 18-20
alleles and find out what regions of
these genes are responsible among
these variants. We also had to deter-
mine if there are intermediate kinds
of alleles and discover how they
might have evolved.”

The research team found that at
least five amino acid differences can
control allelic differences to create
femaleness through the csd gene
— the control switch.

“We discovered that different
amounts of arginine, serine and
proline affect protein binding sites
on the csd gene, which in turn lead
to different conformational states,
which then lead to functional chang-
es in the bees — the switch that de-
termines the shift from female to not
female,” Page says.

The team also discovered a natu-
ral evolutionary intermediate that
showed only three amino acid differ-
ences spanned the balance between
lethality and induced femaleness.
These findings, which have taken
nearly 200 years of study to pin
down, suggested incomplete pen-
etrance may be the mechanism by
which new molecular switches can
gradually and adaptively evolve.

Alan Harman
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NATURAL AMERICAN FOODS ANNOUNCES
COMPLETION OR SALE TO PEAK ROCK CAPITAL
Peak Rock = Natural American = Groeb Farms

Natural American Foods, Inc.
(“Natural American Foods™ or the
“Company”) one of the world’s
largest producers and distributors
of honey and other food products,
today announced completion of its
successtul sale to an affiliate of Peak
Rock Capital (“Peak Rock™). Natu-
ral American Foods merged with
Groeb Farms, Inc., which also con-
currently completed a successful re-
organization of its balance sheet un-
der Chapter 11 protection in just 90
days. Natural American Foods now

enjoys a fully recapitalized balance -

sheet with professional management
and significant capital resources pro-
vided by its new owner to invest in
and grow the Company.

“This is a very desirable outcome,
and we are extremely pleased with
the smooth transition to our new
ownership,” said Natural American
Foods CEO Rolf Richter. “We thank
Peak Rock for their dedication to
helping us establish a strong, well-
capitalized foundation that will al-
low us to focus on what is most im-
portant; making the highest quality
honey products for our commercial
and retail customers.”

Richter, who joined the Company
in July 2012 with more than 20 years
of major food brand experience, led
the Company through its sale to
Peak Rock and remains at the helm
of Natural American Foods. Richter
is joined by additional new mem-
bers of management who have also
joined the Company since 2012 to

head the new leadership team.

Natural American Foods produc-
es a full range of honey and com-
mercial sweeteners for some of the
world’s best known food manufac-
turers and food service customers,
as well as national retailers and dis-
tributors. The company’s footprint
is significant, with global procure-
ment operations and on-site labora-
tory where its products are tested for
quality and safety.

“At Natural American Foods, we
pride ourselves on integrity in all
that we do, including producing the
highest quality products and uphold-
ing top standards in honey procure-
ment and production, according to
our vigilant compliance processes,”
said Richter. “As we look to the fu-
ture, we will continue to evolve with
new innovations and seek to work
together with others to continually
raise the bar on industry standards,”
he said.

About Natural American Foods
Headquartered in Onsted, Mich.,
Natural American Foods is one of
the world’s largest producers and
distributors of honey and has been
producing high-quality honey un-
der the The company provides top
quality honey and related food prod-
ucts to industrial and retail Miller’s
American brand for more than a
century. customers as well as the

American consumer.

SOURCE
Natural American Foods, Inc.
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POLLINATOR ADVICE FROM PAm

Almond bloom 2014 will be here
before we know it. The single most

_important factor determining a good

crop yield is adequate pollination
during bloom period. Depending
on your orchard, pollination costs
range between 12-15% of your op-
erational budget. Hive rentals are
increasing as over-wintering losses
of honey bees continue. Total losses
of managed colonies nationwide
were 31.1% from all causes for the
2012/2013 Winter, according to the
survey conducted by Bee Informed
Partnership and Apiary Inspectors of
America and funded by the USDA.

Your beekeeper understands your
pollination needs and has made an
investment to ensure quality colo-
nies arrive in your orchard. He has
split colonies, requeened, fed, and
monitored for pests and diseases to
build colonies and enough frames
of bees to pollinate your crop. Bee-
keeper operational inputs, on aver-
age, are over $200 to supply almond
growers with 8-frame bees and close
to $240 for 12-framers, according to
Eric Mussen, UC Davis.

Project Apis m has developed
Best Management Practices for Al-
mond Growers. These guidelines
help you help your beekeeper and
ensure a successful season.

Pollination Contract

A signed contract protects grower
and beekeeper and addresses each
other’s expectations. This agree-
ment can eliminate misunderstand-
ings and possible legal action later.
A pollination contract template can
be accessed at www.ProjectApism.
org under the ‘BMP’ tab.The Al-
mond Board of CA has a pollination
directory. This list of beekeenere and
hrolare con ha arcsgged g

Grower and bee-

Keeper snoula agree on number of
frames of bees, including an average
and minimum frame count and num-
ber of frames of brood if provided.
Specify outside temperature and
time of day at site for inspection.
Outline terms — deposit, progress
payment and final payment,

Colony Strength Evaluation

When colonies arrive check col-
ony strength. Pollination success is
dependent on both the number of
colonies and the average strength
of the individual colonies. Eight to
10 frames is optimum. An objective
third party inspection of colonies
will indicate if contractual obliga-
tions have been met. Typically, the
inspection includes only a represen-
tative sample. Notify your beekeeper
of inspection. They can observe the
process and assist in handling the
hives. UC Cooperative Extension
has published a Colony Strength
Evaluation PDF and online training
course. This was funded in part bv
PAm and can be accessed a

Hive Placement Location

Identify hive locations with ap-
propriate buffers between pesticide-
treated areas and colonies.Distribu-

tion of colonies should be accessible
and convenient at all hours. Bee-
keepers need to place, service and
remove hives routinely. Orchard
roads should be maintained and
graded for easy access. Encourage
bee flight for pollination. Eastern
and southern exposure for hive en-
trance is better for sun and warmer
temperatures. Avoid areas prone to
shade or flooding. Today’s increased
rental costs can result in colony
theft. Be alert and report any suspi-
cious behavior.

Monitor

Walk your orchard daily during
bee flight hours to make sure you
see plenty of activity. Record those
hives that are weak or inactive. Al-
low your beekeeper time and oppor-
tunity to provide additional colonies
if needed. Communication is key be-
tween grower and beekeeper in pro-
viding quality hives for pollination.

Nutrition
Assist your beekeeper in locating
flowering forage prior to and after
almond bloom. PAm would like to
take this opportunity to thank the
over 150 almond growers who en-
rolled this Fall in the ‘Seeds for Bees’
forage project. The 2,500+ acres of
mustards, clover and vetch will help
build healthy and vigorous bees for
pollination. Your beekeeper will
begin preparing for the subsequent
season during this upcoming bloom.
If interested in planting a cover crop
that hanafite arawar and hogg. email
- ‘Seeds
1U1 DTEd  ad dUUjouL LT, vvater is es-
sential for bees to prevent dehydra-
tion. Provide abundant and potable
water, free from contamination.
Landings and screens over contain-
ers make water accessible and pre-
vent bee drowning.

Agricultural Sprays

Bees can be protected from pes-
ticides with cooperation between
growers, applicators and beekeepers
— its importance cannot be overstat-
ed. Bee poisonings occur when there
is a lack of information, rather than
intent to do harm. Protecting your
pollinator from pesticides increases
your production. Let your beekeeper
know the agricultural sprays used.
Avoid tank mixing, as mixtures
may cause synergistic, toxic effects.
Avoid prophylactic application of
pesticides, including fungicides,
while bees are present.

Management practices to mini-
mize contact: Do not spray when
bees are flying.Time applications
late in the afternoon or at night. Do
not spray during warm evenings
when bees are clustered on the out-
side of hives. Do not spray when
pollen is being produced by the tree.
Do not spray on windy days, as drift
can reach hives.

The greatest pollination event on
Earth is about to happen! Preparing
for your pollinator will help protect
the honey bee and help protect your
investment.

Meg Ribotto and Christi Heintz






ar hosts promised that a driver would meet us when
ve landed in Kiev, Ukraine. With a formidable language
>arrier, I wondered how we would connect.

wot to worry! A poker-faced gentleman, dressed in black, stood
waiting for us holding a sign that read simply, “Ed Colby.” When
I shook his hand, he picked up my gal Marilyn’s bag, and quickly
led us to a waiting car.

My memory of the ride into town is a juxtaposition of golden-
domed Orthodox churches and severe Soviet-style apartment com-
plexes; road signs in inscrutable Cyrillic; dramatic Communist-era
statues; the impatient but orderly flow of traffic; our guide and
driver murmuring in Russian in the front seat; the broad Dneiper
River; handsome, big-boned, angular Ukrainians hurrying in the
streets, stunning women dressed to kill. I said, “Marilyn, we’re not
in Kansas anymore!”

At a four-story building practically right next to ancient St.
Sophia Cathedral, the manager handed us the key to our top-floor
apartment. Welcome to Ukraine! Welcome to Apimondia!

Let me make myself perfectly clear: Marilyn and I are not im-
portant people. Drivers do not pick us up at airports. We just got
lucky.

In the Summer, as part of my job as a “ranger” on Aspen
Mountain, I give weekly lectures on honey bees and beekeeping.
At the first one, three Julys ago, I met the most charming family:
beekeeper and former Ukrainian President Victor Yushchenko, his
wife Kateryna, and daughters Khrystyna and Sophia. Nobody else
showed up for my talk, so Mr. President and I did the secret bee-
keeper handshake, then sat down in the ski patrol hut and talked
about our little darlings.

An hour later, I had a personal invitation to Apimondia 2013,
the international bee conference in Kiev. When I muttered some-
thing about the cost of such a trip, the first lady said, “I'll find you
a place to sleep.”

She was true to her word, and then some. We found Champagne
and roses on the dining table. And chocolates.

A few days later at their dacha outside of Kiev, Mr. President
served his signature carp soup. We dined outside by the lake, all
bundled up on a damp fall evening. Second course: pork kabob. I
sat next to President Yushchenko. I watched him cut his meat into
tiny slices and feed it to the cat under the table.

We were questioned “as average Americans” about our views
on the Syrian chemical weapons crisis, then very much in the
news. So for a brief moment in time, we represented the whole
United States of America! Marilyn and I were both glad we had an
opinion to share.

One of Mr. President’s guests informed me that “Ed” was the
shortest name he’d ever heard! Ukrainians have impossibly long
names, like the president himself, and spellings can vary. So Mr.
President’s friends call him Victor Andreyovych. Or Viktor An-
dreyevich. Or simply Mr. President.

Passionate about honey bees, Mr. President keeps 300 hives.
I got the biggest laugh when I explained that Michele Obama’s
single White House hive was strapped down tight to protect it from
presidential helicopter prop wash!

Beekeeping is the Ukrainian national pastime. Victor Andrey-
ovych explained that his country has four-and-a-half million bee-
keepers in a population of only 45 million!

He informed us that the monks at Ukraine’s monasteries all
make mead. I said, “Well, what do you expect in a country with so

He said, “When you come back next
year, you'll have to sample my honey
beer!”

After supper Mr. President led us
on a tour of his private beekeeping mu-
seum — a vast collection that chronicles
the evolution of Ukrainian beekeeping
— from hollow logs to Ukrainian-style
removable frame hives. You never in
your life saw so much bee stuffl Long
ago Ukrainian beekeepers believed that
hives had to be high up in the trees. We
looked at a giant wheel used to winch
hives into the treetops.

Victor Andreyovych said, “I've
taken many heads of state through my
bee museum . . . Muammar Gaddafi,
Vladimir Putin, Bill Clinton, . . . He men-
tioned a world leader whose name you’d
surely recognize. “How did he like his
museum tour?” I wondered out loud.

“Oh, him? He doesn’t like any-
thing,” President Yushchenko laughed.
Gentle reader, you’d chuckle if I told
you who we were talking about. But I'm
dancing on thin ice here.

Maybe I was on thin ice the other
day when I e-mailed former President
Yushchenko some political advice. Was
that presumptuous? Because what do
I know? But right now — mid-Decem-
ber, 2013 ~ hundreds of thousands of
Ukrainians confront the police to protest
a despotic president who threatens to
pull his nation deeper into the maw of
the Russian bear.

Politics is one thing, the beekeeper
bond quite another. Marilyn and I reflect
in near disbelief. What extraordinary
kindness and hospitality! Two years
after an impulsive offer from strangers, I
wrote, in so many words, “We’re coming.
Did you really mean it?” And the reply:
“We can’t wait to see you!”

In these troubled times, we pray for
Ukraine. And count our blessings.

Ed Colby

The
Beekeeper
Handshake

many monasteries and so much honey?”
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