Beginning Beekeeping

By Michael Bush

Equipment and Decisions

Before we get too far into the information, I want to point out that there are things you need to be doing in the Fall if you want to start some hives in the Spring.  We will get more into the details of what these all are as the lesson progresses, but I want you to realized the decisions you need to make so you can pay attention when the subject comes up.  Many people will simply give you one standard method, but I think you deserve some options.

Decisions

Easy things to change: 

You can always go to a top entrance.  You only have to block the bottom one (with a 3/4" by 3/4" by 14 3/4" entrance block on a ten frame standard bottom board) and propping up the top. It's not like everything you have is outdated if you decide that you want a top entrance. 

You can always choose to put in or leave out a queen excluder. Odds are, sooner or later, you'll need one for something. They are handy for the bottom of an uncapping tank. Or as an includer when hiving a swarm etc. It's not that big of an investment to have one (or not). Nor is it that big of a problem to buy one later if you don't have one.

You can change the race of bees VERY easily. You'll probably requeen once in a while even if you AREN'T trying to change races, and all you have to do is buy a queen of whatever race you want and requeen. So it's not that critical what breed you pick. I doubt you'll be disappointed with an Italian or a Carniolan or a Caucasian. And if you decide you want something else, it's not hard to change. 

Difficult things to change: 

The bigger issues are things that are an investment you have to live with or you have to go to a lot of trouble to modify or undo. 

If you think you want small cell (or natural sized cell – see www.bushfarms.com\beesnaturalcell.htm) you're one step ahead to use it from the start. Otherwise you'll have to either gradually phase out all the large cell comb or do a shakedown and do it all at once. If you invested money in plastic foundation, this is disappointing (I have hundreds of sheets in my basement of large cell foundation I'll never use). But at least you won't have to cut down all your equipment. 

If you buy a "typical" starter kit you'll get ten frame deeps for brood and shallows for honey. The ten frame deeps full of honey weigh 90 pounds. Some will argue that when they have brood in them they weigh less than that. That's true. But sooner or later you'll have one full of honey and you may not be able to lift it. If you go with all mediums you'll have to be able to lift 60 pound supers full of honey. If you go with eight frame mediums you'll only have to lift 48 pounds boxes. I started off with the deep/shallow arrangement and ended up cutting down (or adding on to) every box and frame to get mediums.  Then I cut all the ten frame boxes down to eight frames. It sure would have been easier to just buy eight frame mediums from the start. Interchangeability is also a wonderful thing.

Screened bottom boards are easy to just buy. It's harder to convert the standard solid ones.

If you buy a lot of ANYTHING, you may decide you hate it later. Make changes slowly. Test things before you invest a lot in them. Just because one person likes it, doesn't mean you will like it.

Order Packages

January or February would be a good time to order packages.  Sooner if you can get someone to take your order.  You may not get any if you don't order early.  They are generally not available at all after April and often they are sold out by February.  If you want to get into beekeeping at a minimum, I think the minimum is two hives, so you'll need two packages.  Any kind of queen will do to start.

Order equipment

Now is a good time to decide what equipment you want and buy it so you can get it assembled and painted by the time the packages get here in April.

Build equipment

Fall is a good time to get it all assembled and ready to go for when the bees show up.

Read books

There are many good books out there.  Here is a list of a few:

        New books


  The Backyard Beekeeper by Kim Flottum

  
  ABC XYZ of Bee Culture (newest)


  Dadant's The Hive and the Honey Bee


  The Joy of Beekeeping by Richard Taylor

        Old books


  ABC XYZ of Bee Culture (older the better)

          Langstroth's hive and the honey bee (still in print)


  C.C. Miller's fifty years among the bees (or forty or thirty) (still in print available from www.amazon.com))


  Huber's New Observations on the Natural History of Bees (online at www.bushfarms.com\huber.htm)
  

      Forums


  www.beesource.com


  www.beemaster.com


  yahoo group OrganicBeekeeping
  

Sign up for UNL beginner's classes

I'd sign up for the classes at UNL.  Some of the same material as covered here will be covered there plus a lot of new material.  Even the old material will make a lot more sense the second time around.

Beekeeping Equipment

Kinds of beekeeping

Many decisions depend on what kind of beekeeping you do.

Commercial

Commercial is generally the term used for someone who does beekeeping as their full-time job.  There are different methods of doing this.  Usually it involves at least 500 to 1,000 hives.

Migratory

A migratory beekeeper moves their hives around.  Usually they are collecting pollination fees, but sometimes it is just an effort to move south for the winter, so they can build up early and follow the nectar flows North to cash in on as much honey as possible.  Pollination is usually something they are paid for.

Fixed

I'm simply referring to hives that stay in one place for the most part.  Usually the beekeeper finds places to put the hives, often not on their own property, where the hives can remain year around.  Usually the beekeeper gives some honey to the landowner every fall when the harvest comes in.  How much would depend on several things, such as how many hives, how good the forage is for the bees and how much the landowner likes honey.  Some just want the bees there, some are hoping for the honey.

Sideliner

A sideliner is someone with a full-time job already, but they do make some income from the bees.  Usually they have from 50 to 100 hives.  It's very difficult to keep any number higher and keep a full time job unless you hire some help.  It's difficult to make enough money to live on even with 1,000 hives sometimes, so the transition from Sideliner to full-time can be difficult without hired help.

Hobbyist

A hobbyist is generally defined as anyone who is not making money on the bees.  Most hobbyists seem to have about four hives.  Two is pretty much the minimum.  More than ten or so is a lot of work so most hobbyists tend to stay below that.

Products

Some of your decisions on equipment will depend on what products you intend to collect.

Products of the hive

The bees produce a variety of things. Most of these are gathered from the bees by people. 

Bees

Many producers raise bees and sell them. Package bees are available from the Southern United States usually in April. 

Larvae

Many people over the world eat bee larvae. It is not that popular here in the US. To raise larvae (which the bees have to do to get bees) they bees need nectar and pollen. Feeding syrup or honey and pollen or pollen substitute is a way to stimulate the bees in the spring to raise more brood and therefore more bees. 

Propolis

The bees make this from tree sap that is processed by enzymes the bees make and mix with it and sometimes they mix in beeswax. It is used in the hive to coat everything. It is an antimicrobial substance and is used both for sterilizing the hive and for structural help. Everything in a hive is glued together with this. Openings that the bees think are too big are closed with this. Humans use it as a food supplement and as a topical anti microbial for cuts and for cold sores etc. It kills both bacteria and viruses. Propolis traps are available. A simple one is a screen over the top of the hive and you roll it up and put it in the freezer and then unroll it while it's frozen to break all the propolis off. 

Wax

Anytime a worker bee has a stomach full of honey or nectar and no where to store it, it will began to secrete wax on its abdomen. Most of the wax is then used to build comb. Some falls on the floor of the hive and is wasted. For humans, beeswax is edible, although it has no nutritional value. It is used in foundation, candles, furniture polish and cosmetics. The bees need it to store their honey in and raise their brood in. To get it from the bees, either crush comb and drain the honey, or use cappings from extracting and melt and filter them. 

Pollen

Pollen has a lot of nutritive value. It is high in protein and amino acids. It is popular as a food supplement and is believed by many to help with their allergies, especially if it is pollen collected locally. The bees need it to feed the young. Pollen traps are available commercially or you can find plans to build your own. The principle of a pollen trap is to force the bees through a small hole (the same as #5 hardware cloth) and in the process they lose some of their pollen which falls into a container through a screen large enough for pollen but too small for the bees (#7 hardware cloth). Some pollen traps must be bypassed about half the time so the hive doesn't lose it's brood from lack of pollen to feed the brood. A week on and a week off seems to work. Some let enough through to keep the hive supplied.  Other problems with pollen traps is drones not getting access in and out and if a new queen is raised, she has difficulty getting out and can't get back in. If you are allergic and trying to treat allergies with pollen take it in very small doses until you build a tolerance or until you have a reaction you don't want. If you have a reaction either take less or none at all depending on the severity. 

Pollination

A "product" of having bees is that they pollinate flowers. Pollination is often a service that is sold. $50 to $150 dollars (depending on the supply of bees) for 1 ½ deep boxes is a typical charge for pollination. Pollination charges are usually based on having to move the hives in and out in a specific time frame so that the trees (or other plants) can be sprayed etc. It is less likely there will be charges for pollination if the bees can be left there year round and pesticides are not used. In this case it is usually a mutually beneficial situation for the beekeeper and the farmer and there usually is no charge or rent either way, although it's common for the beekeeper to give the farmer a gallon of honey from time to time. 

Honey

This is what is usually considered the product of the hive. Honey, in whatever form, is the major product of the hive. The bees store it for food for the winter and we beekeepers take it for "rent" on the hive. It is made from nectar, which is mostly watered down sucrose, which is converted to fructose by enzymes from the bees and dehydrated to make it thick. 

Honey is usually sold as Extracted (liquid honey in a jar), Chunk comb (a chunk of comb honey in liquid in a jar), Comb honey (honey still in the comb. Comb honey is done in Ross Rounds, section boxes, Hogg Half combs, cut comb, and more recently Bee-O-Pac. It is also sold as creamed honey (where it is crystallized with small crystals).   All honey (except maybe Tupelo) eventually crystallizes. Some does this sooner and some later. Some will crystallize within a month, some will take a year or so. It is still edible and can be liquefied by heating it to about 100 degrees or so. Crystallized honey can be eaten as is also, or crushed to make creamed honey or feed to the bees for winter stores. 

Climate issues    

Many decisions in beekeeping are based on your climate.  When others, including books and the internet, offer advice you need to take your climate into account.

The number of brood boxes varies from North to South.  In the far South many use one deep.  In between many use a deep and a medium.  In the Northern regions two deeps or three mediums is the norm while some people even use three deeps.

When using a Screened Bottom Board (SBB), the issue of leaving it open in the winter or putting a tray in, is very dependant on your climate, even your subclimate.  If there is a lot of wind where you have the hives, it may be even more important to close them.

Your winter preparations may vary here too.  Here, you need some way to keep the mice out, some way for moisture to get out the top and some way for the bees to get out the top if the bottom board gets covered with dead bees or the entrance gets snowed in.

A hive here in the North needs between 100 and 150 pounds of stores.  In the South where you can feed all winter if you want, this is not so critical

The timing of things like when to put on pollen patties or when swarm season is, are different In the North than the South.

Equipment:

Hives

    Stand


This is what the bottom board and then the rest of the hive set on.  There are commercially available ones.  Anything that won't rot and will support a hive will do.  Bricks, concrete blocks, treated lumber etc. work fine.

    Bottom


This provides the beespace at the bottom of the hive, usually the entrance, and sometimes ventilation and help with the Varroa mites (Screened Bottom Boards).  Solid bottom boards are usually reversible with a 3/8" gap on one side and a ¾" gap on the other side.  Some put the 3/8" gap on for winter, to help keep the mice out and make less draft, while others put the ¾" gap on for winter so the dead bees are less likely to block the entrance and then put an entrance reducer and/or mouse guard on for the mice and for less draft.  Most people use mouse guards or ¼" hardware cloth for a mouse guard.

    Top


Two common kinds are telescopic (with an inner cover) and migratory (without an inner cover).  Mine are migratory with top entrance.  Inner covers can also have a notch to make a top entrance.  Top entrances are important during long winters to allow the moisture to escape and the bees to get out when the snow had piled up.

    Boxes

Sometimes called boxes, sometimes called brood boxes (if they have brood in them) and sometimes called supers (if they have honey in them).

Name(s)
Depth
Wt. Full
Uses

Standard 10 Frame boxes




Jumbo, Dadant Deep
11 5/8"
100 - 110 lbs
Brood

Deep, Langstroth Deep
9 5/8"
80 - 90 lbs
Brood & Extracted

?
7 5/8"
70 - 80 lbs
Brood & Extracted

Medium, Illinois, ¾
6 5/8"
60 - 70 lbs
Brood & Extracted & Comb

Shallow
5 ¾" or 5 11/16"
50 - 60 lbs
Comb

Extra Shallow, ½

4 ¾" or 4 11/16"
40 – 50 lbs
Comb

8 frame boxes:




Jumbo, Dadant Deep
11 5/8"
80-88 lbs


Deep
9 5/8
64-72 lbs


?
7 5/8"
56-64 lbs


Medium, Illinois
6 5/8"
48-56 lbs


Shallow
5 3/4" or 5 11/16"
40-48 lbs


Extra Shallow
4 ¾" or 4 11/16"

32-40 lbs


Richard Taylor in The Joys of Beekeeping says:  "...no man's back is unbreakable and even beekeepers grow older. When full, a mere shallow super is heavy, weighing forty pounds or more. Deep supers, when filled, are ponderous beyond practical limit."

      Box Widths

        12 frame

        10 frame (standard size)

         8 frame

         5 frame (standard nuc size)

    Frames 

(all depths listed above but approximately 3/8" less deep)

There are different top bars:

  Grooved (better for plastic can be waxed for wax foundation)

  Wedge

  Split

  Solid (special order)

  Beveled (home made for foundationless)

And different bottom bars:

  Grooved (better for plastic)

  Split

  Solid (to go with the split top bar for comb honey)   

    Foundation

There are many kinds of foundation:

      Wax

        Standard (5.4mm cell size)

        Small cell (4.9mm cell size)

        Wired (already has vertical wire embedded in the foundation)

         Thin surplus (for comb honey)

      Duracomb/Duragilt (wax on smooth pliable plastic)

      Plastic (embossed rigid plastic)

      Plastic frames (one piece frame and foundation)

      Fully drawn plastic (not just the outline of the cells, but the cell walls are there)

      Starter strips (could be wood or plastic or wax, usually wax)

      Comb guides (could be cut on the top bar or added on to the top bar)

      None (only works between two drawn brood combs that have brood in them)

    Queen Excluder

Many people use these.  Many do not.  Some call it a honey excluder.  If you have having trouble getting the bees to move into the next box, leave it out until they are working it.  Then leave it out if you like or put it back if you like.

Essential tools for the beekeeper: 

A smoker. (most any size will get by but the big ones are easier to light and keep lit.). 

A spray bottle with light syrup. (2 parts water 1 part syrup) 

Veil, jacket, or suit. I would prefer, if I only have one protective suit, to have a full coverall (preferably a ventilated Golden Bee Products suit) with a zip on veil. That way I can be pretty fearless of the bees. If you make them mad enough, long enough, they will still get in, but that would require quite a bit of time. If you have the money to spare, I'd buy a jacket with a zip on veil besides because it's easier to take on and off, cooler and handier. I like the hooded ones, as opposed to the ones with a helmet. I was paranoid at first of the hood being in contact with my head, but I have three nylon outfits (one jacket and two coveralls), all with hoods, and have never been stung on the back of the head like I expected. 

Some kind of hive tool. Any little flat bar will work. One of my all time favorites is a very old light cleaver (the blade is about 1 1/2" wide and 6" long) that I sharpened on the end. I can pry a box apart or scrape things. It doesn't pull nails well and if the prying is really heavy I do worry about breaking it. If you're going to buy one, I really like the Italian Hive tool from Brushy Mt. It's got a lift hook on one end and is light and long has a lot of leverage. My next favorite is the Thorne hive tool with a frame lifter and next is Maxant's Frame Lifter hive tool. But I do like the Italian one from Brushy Mt. better. 

A bee brush. You can buy one, or if you hunt or have birds you can use a large feather. It has to be a nice stiff quill to do any good. You will need to brush bees off from time to time. In order to harvest, in order to do other manipulations. Shaking can work sometimes, but sometimes you just need a brush. Like when the bees are all clustering on the edge of the hive you can brush them off before you set the next box on top. 

The organism:  Bees

Lifecycle of a bee

Bees are one of three main castes. Queen, worker or drone. The queen is the one bee that reproduces, but even that she can’t do by herself. She is the one bee that goes out and mates, during one period of her life, that lasts a few days, and then she lays eggs for the rest of her life. The workers, depending on their age, feed brood, make comb, store honey, clean house, guard the entrance or gather honey, pollen, water or propolis. The drones spend their days flying out to drone congregation areas (DCAs) in the early afternoon and flying home just before dark. They spend their lives in hopes of finding a queen to mate with. So let’s follow each cast from egg to death: 

Queen

We will start with the queen since she is the most pivotal of any bee because there is only one of her. The reasons the bees raise a queen are: queenlessness (emergency), failing queen (supersedure), and swarming. 

Queenlessness

The cells for each appear slightly different or at least occur under different conditions that can be observed. A queenless hive will have no queen that can be found, little open brood and no unhatched eggs. The queen cells resemble a peanut hanging on the side or bottom of a comb. If the queen died or was killed the bees will take a young larvae and feed it extensive amounts of Royal Jelly and build a large hanging cell for the larvae. 

Supersedure

In supersedure the bees are trying to replace a queen they perceive as failing. She is probably 2 to 3 years old and not laying as many fertile eggs and not making as much Queen Mandibular Pheromone (QMP). These cells are usually on the face of the comb about 2/3 of the way up the comb. 

Swarming

Swarm cells are built to facilitate the reproduction of the superorganism. It’s how the colony starts new colonies. The swarm cells are usually on the bottom of the frames making up the brood nest. They are usually easy to find by tipping up the brood chamber and examining the bottom of the frames. 

The larvae that make a good queen are worker eggs that just hatched which happens on day 3 1/2 from the day the egg was layed. On day 8 (for large cell) or day 7 (for natural sized cells) the cell will be capped. On day 16 (for large cell) or day 15 (for natural sized cells) the queen will emerge. On day 22, weather permitting, she may fly. On day 25, weather permitting, she may mate over the next several days. By day 28 we may see eggs from a new fertile queen. From that time on, she will lay eggs (weather and stores permitting) until she fails or swarms to a new location and starts laying there. The queen will live two or three years in the wild, but almost always fails by the third year and is replaced by the workers. In a swarm the old queen leaves with the first (primary) swarm. Virgin queens leave with the subsequent swarms, which are called afterswarms. There are, of course, exceptions. Jay Smith had a queen that was still laying well at 7 years named Alice, but three years seems to be the norm when the bees replace them. 

Worker

A worker egg starts out the same as a queen egg. It is a fertilized egg. Both are fed royal jelly at first, but the worker gets less and less as it matures. Both hatch on day 3 ½ but the worker develops more slowly. From day 3 ½ until it is capped it is called “open brood”. It is not capped until the 9th day (for large cells) or the 8th day (for natural sized cells). From the day it is capped until it emerges it is called “capped brood”. It emerges on the 21st day (for large cells) or the 18th or 19th day (for natural sized cells). From when the bees start chewing through the caps until they emerge they are called “emerging brood”. After emergence a worker starts it’s life as a nurse bee, feeding the young larvae (open brood). For the first 2 days the newly emerged worker will clean cells and generate heat for the brood nest. The next 3 to 5 days it will feed older larvae. The next 6 to 10 days it will feed young larvae and queens (if there are any). During this period from 1 to10 days old it is a Nurse Bee. From day 11 to 18 the worker will make honey, not gather but ripen nectar and take it from field bees bringing it back, and build comb. From days 19 to 21 the workers will be ventilation units and guard bees and janitors cleaning up the hive and taking out the trash. From day 11 to 21 they are House Bees. Day 22 to the end of their life they are foragers. Except during winter, workers usually live about six weeks or less, working themselves to death until their wings are too shredded to fly. If the queen fails a worker may develop ovaries and start to lay. Usually these are drone eggs and usually there are several to a cell and they are in worker cells. 

Drone

Drones are from unfertilized eggs. For those of you who studied any genetics, they are haploid, meaning they only have a single set of genes, where a worker and a queen are diploid, meaning they have pairs of genes (twice as many). Drones are shorter and fatter, have huge eyes and no stinger. The egg hatches on day 3 1/2. The cell is capped on day 10 (for large cells) or as early as day 9 (for natural sized cells) and emerges on day 24 (for large cells) or between day 21 and 24 (for natural sized cells). The colony will raise drones whenever resources are plentiful so that there will be drones to mate with a queen if they are needed. It is unclear what other purposes they serve, but since a typical hive raises 10,000 or more of them in the course of year and only 1 or 2 ever get to mate, they may serve other purposes. If there is a shortages of resources the drones are driven out of the hive and die from cold or starvation. The first few days of their lives they beg food from the nurse bees. The next few days they eat right from the open cells in the brood nest (which is where they usually hang out). After a week or so they start flying and finding their way around. After about two weeks they are regularly flying to DCAs (Drone Congregation Areas) in the early afternoon and stay until evening. These are areas where drones congregate and where the queens go to mate. If a drone is “fortunate” enough to mate, his reward is to have the queen clamp down on his member and rip it out by the roots. He will die from the damage. The queen stores up the sperm in special receptacles and distributes it as she lays the eggs. When the queen runs out, she does not mate again, she fails and is replaced. 

The Superorganism: Bee Colony

Yearly cycle of the colony

By definition this is a cycle so we'll start when the year really begins, in the winter. 

Winter

The colony tries to go into winter with sufficient stores, not only to survive the winter, but to build up enough by spring for the colony to reproduce. To do this the colony needs lots of honey and pollen. The bee colony appears to be dormant all winter. They don't fly unless the temperatures get up around 50 F. But actually the bees maintain heat in the cluster all winter and all winter the colony will rear little batches of brood to replenish the supply of young bees. These batches take a lot of energy and the cluster has to stay much warmer during them. The colony takes breaks between batches. As soon as there is any supply of fresh pollen coming in the colony will begin buildup in earnest. Usually the early pollen is the Maples and the Pussy Willows. In my location this is late February or early March. Of course if the weather isn't warm enough to fly, the bees won't have any way to get it. Beekeepers often put pollen patties on at this time so the weather won't be a deciding factor in the buildup. 

Spring

By spring the colony is now building up well. They should have raised at least one turnover of brood by now. They will really take off with the first bloom. This is usually dandelions or the early fruit trees. Here in Nebraska, that's the wild plums and chokecherries which will bloom about mid April. Between now and mid May the colony will be intent on swarm preparations. They will try to finish building up and then start back filling the brood nest with nectar so the queen can't lay. This sets off a chain reaction that leads to swarming. The more the queen doesn't lay the more she loses weight so she can fly. The less brood there is to care for, the more unemployed nurse bees there are (the ones who will swarm). Once critical mass of unemployed nurse bees is reached, they will build swarm cells, the queen will lay in them and the colony will swarm just before they are capped. All of this is assuming, of course, that there are abundant resources and that the beekeeper doesn't intervene. If they decide not to swarm then they go full throttle into nectar collection. If they decide to swarm then the old queen leaves with a large amount of the young bees and try to start a new home somewhere. Meanwhile the new queen emerges in a couple of weeks and starts laying in another couple of weeks and the remaining field bees haul in the crop to build up for the next winter. 

Summer

Our flow is really mostly in the summer. This is usually followed by a summer lull. The lull seems to be driven, here in my location anyway, by a drop in rainfall. Sometimes if the rain is timed right there isn't really a lull at all, but usually there is. Our flow starts about mid June (out in the country) and ends when things dry up enough. Sometimes there's an actual dearth where there is no nectar at all and the queens stop laying. I'd say most of my nectar is soybeans, alfalfa, clover, and just plain weeds. 

Fall

We usually get a fall flow. It's mostly smartweed, goldenrod, aster and chicory with some sunflower and partridge pea and other weeds. Some years it's enough to make a crop. Some years it's not enough to get them through the winter and I have to feed them. Around mid October, usually, the queens stop laying and the bees start settling in for the winter. 

Personal Beekeeping Philosophy 

A lot of decisions on equipment or methods, depend on your personal philosophy of life and your personal philosophy of beekeeping.  Some people have more faith in Nature or the Creator to work things out.  Some are more interested in keeping their bee healthy with chemicals and treatments.  You'll have to decide where you stand on these kinds of things.

Organic

If you're the type to take an herbal remedy before you run to the doctor, you probably fall into this category.  True organic would be no treatments whatsoever.  Some will say this can't be done, but there are many people including me doing it.  Many are online and help each other through it.  After that there are "soft" treatments like essential oils and FGMO, and then slightly "harder" treatments like Formic Acid and Oxalic acid for Varroa.

Chemical

If you're the type who runs to the doctor for antibiotics the second you get a sniffle this is probably more your style. Some in this group treat for prevention.  IMO the wiser ones treat only when necessary.  Most of the recent research shows that treating when for prevention has caused resistance to the chemicals on the part of the pests and has done little to help the hive and often hurt them.  Chemical buildup in the wax from Coumaphos (Check Mite) and Fluvalinate (Apistan) used for Varroa mites, is suspected to be the cause of high supersedure rates, and known to be the cause of infertility in drones and queens.

Science vs Art

If you see beekeeping as an art or you see it as a science it will change your perspective a lot.  I think it's a bit of both, but since bees are quite capable of surviving on their own and since we really can't coerce them into doing anything, I see it as more of an art where you work with the bees natural tendencies to help them and yourself.

Scale

This is another thing that changes your philosophy on many things.  When you have time to spend with the hives and the hives are in your backyard, then methods that require you to do something every week are not a big problem.  For instance, when I requeen in my own yard, I don't mind if it takes three trips to the hive to get it done if that improves acceptance.  But if it's at an outyard 60 miles away, I want to do something one time and be done.  The same is true of the number of hives.  If you have only two hives to deal with on a certain issue, you may not mind how complicated it is.  When you have hundreds of hives to deal with, you have to have a streamlined system.

Reasons for beekeeping

A lot of your decisions will be guided by this.  If you have bees as pets you have a different agenda than if you have them solely to make a living.

Many of your decisions have to do with pests of one kind or another.

Enemies of Bees

Traditional Enemies of Bees

Traditionally bees have had enemies. Predators, opportunists etc. Some are as large as a Bear and some are as small as a virus. 

Bears.

Ursa. Bears are not a problem for me. Some people live where there are bears and they are their biggest problem. All kinds of bears love to eat bee larvae and they don't mind honey too much either. Symptoms that you have a bear problem: Hives all tipped over and large chunks of the brood nest eaten. Sometimes vandals will tip over hives, but human ones don't usually eat the larvae. The only solutions I've heard of for bears are very strong electric fences with alternating ground wires on the fence (so they are sure to get grounded) and bait on the fence (bacon is popular) so that the bear gets it's tender mouth parts on the fence. This seems to work most of the time. Some people put the hives up on a platform too high for the bears, but it is difficult to haul honey down from the platform and move boxes up. Of course sometimes the only way to stop a bear is to kill it and eat it, but the legalities and difficulties of that are best left to a hunting magazine. 

Skunks.

Mephitis mephitis and other varieties. Skunks are a common predator of bees all over North America. Symptoms are very angry hives, scratches on the front of the hives, little piles of dead bees on the ground near the hives that have had the juice sucked out of them. Many solutions work fairly well. Putting the hives up higher or having an upper entrance, carpet tack strips on the landing board, chicken wire on the landing board, screen doors (see this under gadgets), trapping, poisoning and shooting. I have really only done the shooting and screen doors, but many swear by the other solutions. A raw egg in the shell with the end removed and three crushed aspirin in it with the other end of the egg buried in the ground in front of the hive(s) being harassed is one solution I've heard of that I will probably try next time. Other poisons worry me because of my dog, chickens and horses.  Note that civet cats (spotted skunks) are protected in Nebraska.

Opossums.

Didelphis marsupialis. Pretty much same problems and solutions as the skunks. 

Mice.

Genus Mus. Many species and varieties. Mostly these are a problem during winter when the bees are clustered and the mice move in. Using #4 hardware cloth (1/4" squares) over the entrances will let the bees in and out and not the mice. Or use only an upper entrance so the mice can't get in.  Shrews are also a problem and have the same solutions.

Wax moths.

Galleria mellonella (greater) and Achroia grisella (lesser) wax moths are really opportunists. They take advantage of a weak hive and live on pollen, honey and burrow through the wax. They leave a trail of webs and feces. Sometimes the are hard to spot because they try to hide from the bees. They burrow down the mid rib (mostly in the brood chamber but sometimes in the supers) and they burrow in the grooves in the frames. Certan is the spores of Bacillus thuringiensis and can be put on the combs to kill the larvae of the wax moth. It is safe for bees and humans. I buy it from www.beeworks.com . Freezing combs will also kill the wax moth. The wax moths will also devastate empty comb that you are storing off of the hive. The only other controls are chemical ones. Some believe that using bacteria in the hive will upset the natural balance in the hive and won't use it. 

Nosema. 

Caused by a fungus (used to classified as a protozoan) called Nosema apis.  Nosema is present all the times and is really an opportunistic disease. The common chemical solution (which I personally have never used) is Fumidil or Fumagillan (same thing, new name). The best prevention is to make sure your hive is healthy and not stressed and feed honey. Research has shown that feeding honey, especially dark honey, for winter feed decreases the incidence of Nosema. Also research has shown that natural spacing (1 1/4" or 32mm instead of the standard 1 3/8" or 35mm) reduces the incidence of Nosema. Any kind of stress and feeding sugar syrup increases the incidence. By all means, feed sugar syrup if you don't have honey and it means helping a struggling package or nuc or split. By all means, if you don't have honey, feed sugar syrup in the fall rather than let them starve, but in my opinion, if you can, try to leave honey on for their winter stores and you'll be better off. Symptoms are a swollen white gut (if you disassemble a bee) and dysentery. Don't rely simply on dysentery. Sometimes bees get into rotting fruit or other things that give them dysentery but it may not be Nosema. The only accurate diagnosis is to find the Nosema organism under a microscope. 

Chalkbrood.

This is caused by a fungus Ascosphaera apis. The main cause is too much moisture in the hive. Add some ventilation. Prop open the inner cover or open up the SBB. If you find white pellets in front of the hive that kind of look like small corn kernels, you probably have chalkbrood. Putting the hive in full sun and adding more ventilation usually clears this up. 

European Foulbrood (EFB).

Caused by a bacteria. It used to be called Streptococcus pluton but has now been renamed Melissococcus pluton. European Foul Brood is a brood disease. With EFB the larvae turn brown and their trachea is even darker brown. Don't confuse this with larvae being fed dark honey. It's not just the food that is brown. Look for the trachea. When it's worse, the brood will be dead and maybe black and maybe sunk cappings, but usually the brood dies before they are capped. The cappings in the brood nest will be scattered, not solid, because they have been removing the dead larvae. To differentiate this from AFB use a stick and poke a diseased larvae and pull it out. The AFB will "string" two or three inches. This is stress related and removing the stress is best. You could also, as in any brood disease, break the brood cycle by caging the queen or even removing her altogether and let them raise a new one. By the time he new one has hatched, mated and started laying all of the old brood will have emerged or died. If you want to use chemicals, it can be treated with Terramycin. Streptomycin is actually more effective but I don't think it is approved by the FDA and the EPA. 

American Foulbrood (AFB).

Caused by a spore forming bacteria. It used to be called Bacillus larvae but has recently been renamed Paenibacillus larvae. With American Foul Brood the larvae usually dies after it is capped, but it looks sick before. The brood pattern will be spotty. Cappings will be sunken and sometimes pierced. Recently dead larvae will string when poked with a matchstick. The smell is rotten and distinctive but don't count on just smell as some people can't smell it. Older dead larvae turn to a scale that the bees cannot remove. This is also a stress disease. In some states you are required to burn the hive and bees and all. In some states you are required to shake the bees off into new equipment and burn the old equipment. In some states they will make you remove all the combs and bees, and they will fumigate the equipment in a large tank. Some states just require you to use Terramycin to treat them. Some states if you are treating they will let you continue but if the bee inspector finds it they make you destroy the hives. Many beekeepers treat with Terramycin (sometimes abbreviated TM) for prevention. Nebraska requires you to treat with Terramycin if you find it.  If found by an inspector and you are not already treating, they can require the hives to be burned.  The problem with treating with TM is that it can mask the AFB. The spores of AFB will, for all practical purposes, live forever, so any contaminated equipment will remain so unless fumigated or scorched. Boiling will not kill it although boiling with lye water seems pretty effective. TM will not kill the spores, only the live bacteria. AFB spores are present at some level in all beehives. When a hive is under stress is the most likely time for an outbreak. Prevention is best. Try not to let hives get robbed out or run out of stores. Steal stores and bees to shore up weak hives so they don't get stressed. What you are allowed to do if you get AFB varies by state, be sure to obey the laws in your state. Personally, I have never had AFB. I have not treated with TM for the last 28 years. If I had a outbreak I would have to decide what I would do. It may depend on how many hives are affected what I might do, but if I had a small outbreak I would probably shake the bees out into new equipment and burn the old equipment and requeen with a more hygienic queen. If I had a large outbreak, I might try breaking the brood cycle and swapping out infected combs. If we as beekeepers keep killing all bees with AFB we will not breed AFB resistant bees. If we as beekeepers keep using Terramycin as a preventative we will continue to spread TM resistant AFB and continue to breed AFB susceptible bees. 

Parafoulbrood.

This is caused by Bacillus para-alvei and possibly combinations of other microorganisms and has symptoms similar to EFB. The easiest solution is a break in brood rearing. Cage the queen or remove her and wait for them to raise one. If you put the old queen in a nuc or the old queens in a queen bank, you can reintroduce them if they fail to raise a queen. 

Sacbrood.

Caused by a virus usually called SBV (Sac Brood Virus). Symptoms are the spotty brood patterns as other brood diseases but the larvae are in a sack with their heads raised. As in any brood disease, breaking the brood cycle may help. It usually goes away in late spring. Requeening sometimes helps also. 

Breaking the Brood cycle.

For all of the brood diseases this is helpful. To do this you simply have to put the hive in a position that there is no longer any brood. Especially no open brood. If you are planning to requeen anyway, just kill the old queen and wait a week and then destroy any queen cells. Don't go three or they will have raised a new queen. Wait another two weeks and then introduce a new queen (order the appropriate amount ahead of time). If you want to raise your own, just remove the old queen (put her in a cage or put her in a nuc somewhere in case they fail to raise a new one) and let them raise a queen. By the time the new queen is laying there will be no more brood. A hairclip catcher works for a cage. The attendant bees can get in and out and the queen cannot. 

Small Cell and Brood Diseases.

Small cell beekeepers have reported it helping with brood diseases. Especially once the size is down below 4.9mm. My speculation (and it is merely speculation) on this is that since small cells get chewed out before a lot of cocoons build up where 5.4mm cells get filled with generation after generation of cocoons until they are down around the 4.8mm or smaller size before they get chewed out, this leaves many places for brood pathogens to accumulate in the large cell comb. 

Neighbors.

Frightened neighbors have been known to spray your hives with insecticides, but usually they are too afraid to do that and just use pesticides on their flowers to get rid of bees. If they use Sevin many of your bees can die. "Courageous" neighborhood kids have been known to knock over hives in a show of bravery. Gifts of honey to neighbors and perhaps a good PR strategy help. If someone watches you open a hive with no veil it often belays their fears. But you could have the bad luck to open it on a grouchy day and get stung which only reinforces their fears. I'd wear a veil and no gloves and try not to react if you do get stung. That way they see it's not that big of a deal and the bees are not all trying to kill you. 

Recent enemies

Recently new enemies have turned up. 

Varroa Mites.

Varroa destructor (previously called Varroa jacobsoni which is a different variety of the mite that is in Malaysia and Indonesia) are a recent invader of beehives in North America. They are like ticks. They attach to the bees and suck the hemolymph from the adult bees and then get into cells before they are capped and reproduce there during the capped stage of the larvae development. The adult female enters the cell 1 or 2 days before it is capped. Being attracted by pheromones given off by the larvae just before capping takes place. The female feeds on the larvae for a while and then starts laying an egg about every 30 hours. The first is a male (haploid) and the rest are females (diploid). In an enlarged cell (standard sized 5.4mm foundation) the female may lay up to 7 eggs and since any immature mites will not survive when the bee emerges, from one to two new female mites will probably survive. These will mate, before the bee emerges and emerge with the host bee. Varroa mites are large enough you can see them. They are like a freckle on a bee. They are purplish brown in color and oval shaped. If you look at one closely or with a magnifying glass you can usually see the short legs on it. To monitor Varroa infestations you need a Screened Bottom Board (SBB) and a white piece of cardboard. If you don't have a SBB then you need a sticky board. You can buy these or make one with a piece of #8 hardware cloth on a piece of sticky paper. The kind you use to line drawers will work. Put the board under it and wait 24 hours and count the mites. It's better to do this over several days and average the numbers, but if you have a few mites (0 to 20) in 24 hours you aren't in too bad of shape if you have a lot (50 or more) in 24 hours you need to do something. 

I think that the goal should be no treatments. But these are the common ones. 

Several chemical methods are available.

Apistan (Fluvalinate) and CheckMite (Coumaphos) are the most commonly used acaracides to kill the mites. Both build up in the wax and both cause problems for the bees and contaminate the hive. I don't use them. 

Softer chemicals

used to control the mites are Thymol, Oxalic acid, Formic acid and Acetic acid. The organic acids already naturally occur in the honey and so are not considered contaminates by some. Thymol is that smell in Listerine and although it occurs in Thyme honey, it doesn't occur otherwise in honey. I have used the Oxalic acid and liked it for interim control while regressing to small cell. I used a simple evaporator that Dennis Murrel had on his web site. 

Inert chemicals for Varroa mites.

FGMO is a popular one of these. Dr. Pedro Rodriguez has been a proponent and researcher on this. His original system was cotton cords with FGMO, beeswax and honey in an emulsion. The object was to keep the FGMO on the bees for a long period of time so the mites either get groomed or they suffocate on the oil. Later using a propane insect fogger was used to supplement the cords in this control system. The other up side of the FGMO fog was it apparently kills the tracheal mites also. 

Inert dust. The most common inert dust used is powdered sugar. The kind you buy in the grocery store. It is dusted on the bees to dislodge the mites. According to research by Nick Aliano, at the University of Nebraska, this method is more effective if you remove the bees from the hive and dust them and then return them. It is also very temperature sensitive. Too cold and the mites don't fall. Too hot and the bees die. 

Physical methods.

Some methods are just hive parts or other things. Someone observed that there were less mites on hives with pollen traps and figured maybe the mites fell in the trap. The results were a screened bottom board (usually abbreviated SBB). This is a bottom board on the hive that has a hole covering most of the bottom covered with #7 or #8 hardware cloth. This allows the mites that get groomed off to fall down where they can't get back on the bees. Research shows that this eliminates 30% of the mites. I seriously doubt these numbers but I do like screened bottom boards for monitoring mites and controlling ventilation and helping with any kind of control you actually do. 

What I do.

I use the small cell/natural cell and Screened Bottom Boards (SBB) and I monitor the mites with a white board under the SBB. As long as the mites stay under control, and so far, since 2002 they have, that's all I do. If the mites were to start going up while the supers are on I would probably fog with FGMO or dust with powdered sugar. If they were still high after fall harvest, I would use Oxalic Acid vapor. So far I haven't needed them since the bees were regressed. Basically just small cell has been effective for me for both kinds of mites and adequate under normal conditions. 

More about Varroa

Without getting into the issue of what methods are best, I think it's significant to the success and sometimes subsequent failure of many of the methods we, as beekeepers are trying to use. I used FGMO fog only for two years and when I killed all of the mites with Oxalic acid at the end of that two years there was a total mite load of an average of about 200 mites per hive. This is a very low mite count. But some people have observed a sudden increase to thousands and thousands of mites in a short time. Part of this is, of course, all the brood emerging with more mites as the hive moves into broodlessness in the fall. But I believe the issue is also that the FGMO (and many other systems as well) manage to create a stable population of mites within the hive. In other words the mites emerging is balanced out by the mites dying. This is the object of many methods. For instance, SMR queens are queens that reduce the mites' ability to reproduce. But even if you get to a stable reproduction of mites, by whatever method, this does not preclude thousands of hitchhikers coming in. Using powdered sugar, small cell, FGMO or whatever that gives an edge to the bees by dislodging a proportion of the mites, or preventing the reproduction of mites and seems to work under some conditions. I believe these conditions are where there are not a significant number of mites coming into the hive from other sources. 

All of these methods seem to fail sometimes when there is a sudden increase in mites in the fall. 

Then there are other methods that are more brute force. In other words they kill virtually all the mites. Even these seem to fail sometimes. We have assumed it's because of resistance, and perhaps this is a contributing factor. But what if sometimes it's again because of this huge influx of mites from outside the hive? Granted having the poison in the hive over a period of time when this explosion of population occurs seems to be helpful, it still sometimes fails. 

I have not had this happen on small cell... yet. I have seen it happen when I was using Apistan. But others have observed it with FGMO and I have to wonder how much this influx of hitchhikers affects the success of many methods from Sucrocide to SMR queens, from FGMO to Small Cell. It seems like there are at least two components to success. The first is to create a stable system so that the mite population is not increasing within the hive. The second is to find a way to monitor and recover from that occasional sudden influx of mites. Conditions that cause the mites to skyrocket seem to be in the fall when the hives rob out other hives crashing from mites and bring home a lot of hitchhikers. 

Varroa treatments with and without brood

A lot of people use some treatment, (it doesn't really matter what for this discussion), and their mite drops don't change much afterwards and they assume they're not killing mites. So let's just look at some numbers.  Independent of what the treatment is. These are round numbers and probably underestimate the mites' reproduction and underestimate how many get groomed off by the bees. 

Assuming treating every week and a treatment with 100% effectiveness on phoretic (out side the capped cells) mites. If you assume that half the Varroa are in the cells and you have a total mite population of 32,000, and if we assume half the phoretic mites will go back in the cells and in one week, half of the mites in the cells will have one offspring each and emerge then the numbers look like this: 

100%







Week
Phoretic
Capped
Killed
Reproduced
Emerged
Returned

1
16,000
16,000
16,000
8,000
16,000* 
8,000

2
8,000
16,000
8,000
8,000
16,000
8,000

3
8,000
16,000
8,000
8,000
16,000
8,000

4
8,000
16,000
8,000
8,000
16,000
8,000

* half of the 16,000 plus 8,000 offspring

Capped is inside capped cells.  Returned is the number that went back into cells and got capped.

Now lets Assume treating every week and 50% effectiveness on phoretic mites with all the other assumptions the same: 

50%







Week
Phoretic
Capped
Killed
Reproduced
Emerged
Returned

1
16,000
16,000
8,000
8,000
16,000
12,000

2
12,000
20,000
6,000
10,000
20,000
13,000

3
13,000
23,000
6,500
11,500
23,000
14,750

4
14,750
26,250
7,375
13,125
26,250
16,813

Now lets Assume treating once every week with 50% effectiveness with no brood in the hive:

50%
No
Brood





Week
Phoretic
Capped
Killed
Reproduced
Emerged
Returned

1
32,000
N/A
16,000
N/A
N/A
N/A

2
16,000
N/A
8,000
N/A
N/A
N/A

3
8,000
N/A
4,000
N/A
N/A
N/A

4
4,000
N/A
2,000
N/A
N/A
N/A

Then of course there's 100% with no brood: 









Week
Phoretic
Capped
Killed
Reproduced
Emerged
Returned

1
32,000
N/A
32,000
N/A
N/A
N/A

2
0
N/A
N/A
N/A
N/A
N/A

3
N/A
N/A
N/A
N/A
N/A
N/A

4
N/A
N/A
N/A
N/A
N/A
N/A

And no treatment would look like this:

0%







Week
Phoretic
Capped
Killed
Reproduced
Emerged
Returned

1
16,000
16,000
0
8,000
16,000* 
16,000

2
16,000
24,000
0
12,000
24,000
20,000

3
20,000
32,000
0
16,000
32,000
26,000

4
26,000
42,000
0
21,000
42,000
34,000

A real mathematical model, of course, should take into account a lot of things including drifting, robbing, hygienic behavior (chewing out), grooming, time of year etc. I was just hoping to get the general principle across of what is happening when you treat. 

Tracheal Mites. 

Tracheal mites (Acarapis woodi) are too small to see with the naked eye. If you want to check for them you need a microscope. Not a really powerful one, but you still need one. You're not looking to see the details of a cell, just a creature that is quite small. Tracheal mites reproduce in young bees 1 to 2 days old. A common control for them is a grease patty (sugar and cooking grease mixed to make a patty) because it masks the smell that the tracheal mites use to find a young bee. If they can't find young bees they can't reproduce. Menthol is commonly used to kill the Tracheal mites. FGMO fog and (by some reports) Oxalic acid vapor will also kill them. Breeding for resistance and small cell are also useful. The theory on the small cell helping is that the spiracles (the openings into the trachea) that the bees breathe through are smaller and the mites can't get in. More research is needed on this subject. But basically, I just use small cell and they don't seem to be a problem.  But since resistance is easily bred for and since I have only survivor bees now, that probably contributes to them not being a problem.  If I had problems I'd get a new queen breeder.

Small Hive Beetles. 

Another recent pest that has only recently made it to Nebraska yet, is the Small Hive Beetle (Aethina tumida Murray). Sometimes abbreviated SHB. The damage they do is similar to the wax moths but more extensive and they are harder to control. If you smell fermentation in the hive and find masses of crawling, spiky looking larvae in combs you may have SHB (as opposed to masses of smoother, but slightly hairy larvae with a mass of webs). The only chemical controls approved for use are traps made with CheckMite and ground drenches to kill the pupae, which pupate in the ground outside the hive. 

I have not had to deal with these, but I will probably go to more PermaComb in the brood nests if they become too much of a problem. Strong hives seem to be the best protection. 

Glossary of Abbreviations

If you get online (on the internet) you will find many conversations about beekeeping full of acronyms.  Here are some common ones you'll see.

AFB = American Foulbrood 

AHB = Africanized Honey Bees 

AMM = Apis mellifera mellifera 

Carni = Carniolan 

Cauc = Caucasian 

DCA = Drone Congregation Area 

DWV = Deformed Wing Virus 

EFB = European Foulbrood 

EHB = European Honey Bees

FGMO = Food Grade Mineral Oil 

HBH = Honey Bee Healthy 

HMF = Hydroxymethyl furfural. A naturally occurring compound in honey that rises over time and rises when honey is heated. 

IMHO = In My Humble Opinion 

IMO = In My Opinion 

IMPOV = In My Point Of View 

KTBH = Kenya Top Bar Hive (one with sloped sides) 

LGO = Lemon Grass (essential) Oil (used for swarm lure) 

NWC = New World Carniolans 

PDB = Para Dichloro Benzene (aka Paramoth wax moth treatment) 

QMP = Queen Mandibular Pheromone 

SBB = Screened Bottom Board 

SBV = Sac Brood Virus 

SC = Small Cell (or South Carolina) 

SHB = Small Hive Beetle 

SMR = Suppressed Mite Reproduction (usually referring to a queen) 

TBH = Top Bar Hive 

TM = Terramycin or Tracheal Mites depending on the context 

T-Mites = Tracheal Mites 

TTBH = Tanzanian Top Bar Hive (one with vertical sides) 

ULBN = Unlimited Brood Nest 

V-Mites = Varroa Mites

For a dictionary of Beekeeping Terminology: www.bushfarms.com/beesterms.htm
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