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Diseases of thd@&eney
Up dated to fit with Federal regulations to tak
for the use of former over the counter antibiot
treat honey bees for bacterial disease




Unlike CCD, there are diseases
that can be clearly identified.

Disease is caused by
pathogens:

Virus: Usually no cure for a disease
caused by a virus.

Bacteria: A disease caused by bacteria
can usually be treated with an
antibiotic . [note the change for 2017]

Fungi: Several bee diseases fall into this
category. Fungi are common in the
environment and are found everywhere.
Most are not dangerous or life
threatening.

A beekeeper should have a basic
understanding of bee diseases and

understand prevention and control
methods.

Diseases of tiiethe

haneybéece

The honey bees like all
living creatures do get
sick. Long before the mite
arrived in the United
States, honey bees died of
various diseases.

CCD may have existed for a
long time and went by

other names: Disappearing
Disease, Spring Dwindling,
stock deterioration for just

a few.

In fact, CCD is used so
much by the news media
because everyone is
looking for a word that
would explain honey bee
death.



A new beekeeper is at considerable
disadvantage because identifying
disease also means the beekeeper

knows what normal and healthy bees

look like.

As you review the slides in this series of
diseases, it might be a good idea to look
at the slide program covering Biology of

the honey bees. From time to time,
knowing some biological facts about
honey bee development will help the
bee keeper spot something that is
AAbnor mal 0.

We will begin with two pictures of
healthy honey bee development.

Bee diseases show up primarily with

the larval and pupal stages but

honey bees do get gut disease
which can not be observed but
certainly there are signs to look for.

Diseases of tiiethe

haneybéece

Bee disease in the United
State was largely
uncontrolled until the early
19006 s.

Up to the 18500s

kept in many different

kinds of hives. M. Quinby

in fact wrote a book called

AThe Mysteries of
Hi ve Expl ainedo.

Once beekeepers started
using moveable frames in
hives, it was possible to
examine and discover the
appearance of healthy
hives and see what caused
hives to decline and die.

bee
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HealtliyhBréod od

Much can be learned by
knowing what good
healthy brood looks like.

Any brood that is grey,
brown, yellow, chalk like,
or laying in a mass at the
bottom of a cell is beyond
sick.

¥ These are older F : Action and treatment will
larvae just before ’ Healthy larvae in cells. usually be made to prevent
being capped over. i They are pearly white and healthy roceiiel]
In fact several have will have a @ACo s ®engaingthe dispase.
¥ been capped. ‘ they fill the cell. Mites are usually

g% inspected and called

A4 disease but we will

« refer to them along

# with others pest.

*. Pest usually have

5+ legs and mouth parts
£ that attack the

exterior of a honey

bee or hive.

Healthy




We will return to this
slide when talking about
treating for American
foulbrood.

Many diseases are spread around from hive to hive by beekeepers.

Some of the following diseases have no treatment for the signs of
lliness the bees are showing. This is true especially with viruses and

Fungi. Humans have a strong need to know exactly what they can do
to solve problems I but diseases sometimes win the battles.

Many diseases evolve to become
resistant to chemical products used
by beekeepers for treatment. This
picture is worth a thousand words

If a tablespoon of Terramycin (an
antibiotic) was used for treating

hives for bacterial diseases, why not
use a cup? Thus the new law which

you will read about taking effect in

2017



Many diseases evolve to become
resistant to chemical products used
by beekeepers for treatment

This is not only a problem affecting
honey bees. It is affecting almost
anything man has tried to kill with
chemicals, and the result is some
chemicals become ineffective in
treating for the thing they were
designed to control.

The frustrating part of

beekeeping is finding the

treatment that will be effective

for treating disease and not
contaminate the term pure honey
often used on honey labels.



Specific things you can do!

i:} Use clean tools to work in the bee hive.

A cleaning pad, Clorox, a bucket of
water, and cleaning powder help keep
your equipment sanitary. If you
remember the picture of the beekeeper
treating the hive, it would be a good idea
to wash your gloves if you use them
often so they do not carry disease as
well.

i:} Reduce hive stress ---  Many things add stress to a hive of bees.
Conditions within a hive should be dry and good ventilation must be
provided. A cold damp hive is not conductive to good hive health!

Read and follow labels directions on any product you use to treat bees.

36 3%

Develop a plan to replace old comb I comb in which brood is raised can

serve as a host to many diseases that produce spores. How often o |
you mark new frames with a date such as 2014 lets say you decide that

replacement of frames should be every 10 years -- it will be easy to id
those frames in 2024.



Acute bee Paralysis

A link to read much more about Chronic Paralysis
virus can be found at:
http://www.beeologics.com/colony -
health/israeli -acute -paralysis _-virus [/

However, | can give you some signs to
look for:

Bees crawling on the ground at the
hive entrance.

Bees that have lost body hair and
appear shiny and greasy looking.
Bees that walk around in a stupor.
Bees born without fully developed
wings.

Dead bees on the ground in front of

the hive.[ note: could be confused
with a chemical kill by insecticides]

Vinuses: s

Most diseases will cause
the beekeeper some kind
of economic loss. Some
are hard to detect. A
beekeeper must look for
signs:

Acute bee paralysis of any
kind T currently many are
identified as Israeli virus
but many others have been
identified. There are many
strains of these viruses

and it takes an electron
microscope to see and
identify the strains



http://www.beeologics.com/colony-health/israeli-acute-paralysis-virus/

https://archive.org/details/cu3
1924062872233

This government Bulletin is available to down
load from the Cornell University Library
system at the above link. The document has
some very good drawings and sequence
drawings showing the diseases progress. |
highly recommend that you download a copy
of it. Itis 68 pages long .

What to look for:

This disease is called sac brood because as the
larva dies in the pre - pupal stage (the time the
larva is about to be capped over) -- it looks
somewhat like a sac. In appearance it will look

like a large larva encased in a plastic tight fitting
bag. The bag is translucent and is the unshed

skin of the larva. The larva darkens from white

to yellow and then turns brown.

Most beekeepers have not seen this disease and
most consider it a minor disease. | am still
looking to get a good picture of one sac from a
cell.

There are no chemical cures!

Vinuses s

Most diseases will cause
the beekeeper some kind
of economic loss. Some
are hard to detect. A
beekeeper must look for
signs:

There is one virus disease
that can be identified
easily. Itis called
Sacbrood.

It was first studied by

White (1917) in the USA.

BULLETIN No. 431
February 9, 1917
SACBROOD



Sacbrood

G. F. White (1917) USA .
BULLETIN No. 431
February.Q,.d91 ... o s s s

nitely known, but the facts thus far obtained indicate that it is

SACBROOD" e

The brown color of the larval remains has further deepened, the
anterior third being much darker as a rule than the other two-thirds.
The marked evidence of drying now present might be said to charac-
terize this stage.

Anderior third.—Tho color is a very deep brown, often appearing
almost black. As a result of drying, the apex of this conelike third

Fia. 20.—Fourth stage: Remains of larva
ead of saobrood. (Original.)

is often nearer tho roof of the cell in
this stage than in the preceding one.
As a result it has also been drawn
inward from the mouth of the cell
The surface markings seen in the
normal larva are in this stage (fig.
20;PLII, k) of decay almost obliter-
ated through the wrinkling of the
surface, due to drying.

M‘ddu ﬁid*TL\lB [h_u.d is d‘,_ F16. 21 —Fourth stage: Remains of jarva desd

of sachrood, ventral view. (Crigimal.)

cidedly brown, but lighter in shade
than the anterior third. The ventral surface (fig. 21; PL II, q) is
slightly concave from side to side. The segmental markings are still
to be seen, but are not at all prominent. The notched lateral mar-
gins extend upon the side walls of the cell. The subcuticular fluid
8o noticeable in some of the earlier stages has disappeared through
evaporation. The effect of drying is' very noticeable, causing
marked wrinkling of the surface. .

Posterior third.—The posterior third (PL II, ¢) may or may not be
darker than the middle third, but it is not darker than the anterior

Sac brood has been pretty much
ignored by beekeepers because
most have never seen it.

In my 50 years of keeping bees, |
have only seen it several times.

| downloaded this excellent study
of sacbrood written many years
ago and found the information
very interesting and highly
recommend you visit the Cornell
site to download a copy as well. It
Is in pdf format and free to the
public.

The problem is it is caused by a
virus and no treatment has been
found for it other than removal of
affected brood frames from the
hive. This disease is spread by
nurse bees. It affects the 1to 2
day old larvae being fed by the
nurse bees. These nurse bees
pick up virus usually by
exchanging food with other adult
bees. Adult bees are not killed by
the virus.



The two honey bee
diseases considered
here are:

Nosema 1 which is considered
by some as the biggest killer of
honey bee colonies. Nosema is
much harder to diagnose and
there are two separate species
of this disease.

Chalkbrood - a disease easy to

see and diagnose.

FungabDiSeasaise

Several major bee diseases
falls into this category.

Fungi are common in the
environment. They can be
found everywhere and
most are not dangerous or
life threatening.

Symptoms and signs of
fungal disease varies and
this is true of honey bee
fungal diseases.



Nosema

iNosema disease in U.S. honey bees is caused by one of two

(or both) fungi named Nosema apis and Nosema ceranae
Nosema species are obligate, fungus -like, intra - cellular
parasites that are limited to specific hosts species. Nosema

apis and N.ceranae cannot be reared in laboratory culture,
as is possible with most bacteria and other fungi. They can
multiply in living honey bee midgut, and perhaps other,

cells . o

A quote from:

Diagnosing and Treating Nosema Disease
Eric C. Mussen, Extension Apiculturist, UC Davis I 3/11/11

If one suspects Nosema disease, a sample of bees can be collected
and sent to the U.S.D.A. lab in Beltsville, Md. Nosema unlike
some fungal diseases can be treated with an antibiotic . Check to

see if prescription is required.




Nosema disease is a winter/spring
disease causing poor population
Increases in affected colonies and
even colony death.

Nosema apis and Nosema ceranae

This is an adult bee disease and signs

are:

1. Dysentery 1 a gutdisease that
causes the bee to leave bee poop
all over the inside and outside of
the hive.

2. Shortened life spans of adult bees
often seen as a slow build up of bee
populations.

A link:
www.voutube.com/watch?v

=hQ1LygeEOf8

Dr. Jamie Ellis from the
University of Florida has a
good video on Nosema.

Another search site is the
Brushy Mountain disease
pages at:

http:// __ www.brushymountai

nbeefarm.com/Resources/N

osema.asp

The only way to get a positive id is to do a microscopic

examination of a

sampl e

of a beeobds

examine the digestive tract visually by pulling it from a dead bee.
If the color of the digestive track is tan or brown, the disease is

most like not present. If the digestive track is whitish and lacks
the normal rings or segmented sections of the digestive track, it is
a good sign that nosema exist.



http://www.youtube.com/watch?v=hQ1LygeEOf8
http://www.brushymountainbeefarm.com/Resources/Nosema.asp

Signs for Nosema Iooks somewhat like tobacco juice
spit on top bars and comb surface but this is bee

poop. There will be similar stains on the front of the
hive around the entrance.

Other causes such as poor food could look like this
and the staining might not be Nosema. A
microscopic examination is required for positive
|denuﬁcann'

1) Clean all equment that is spotted Wlth
Clorox. The dark material will contain
spores which house bees may ingest and
spread the disease to young larvae they are

feeding.
2) Reduce winter stress by good hive
management 1 wind breaks, good

ventilation, eliminate moisture problems
and do not feed brown sugar or unrefined
sugars and some corn syrups not intended
for bees. Corn syrup heated to high
temperatures is very bad for bees digestive
system.

Nasemaa

Nosema:
Treatment

Most recommend a
chemical called Fumagillin
(an antibiotic) to treat for
Nosema. Itis mixed in
sugar syrup and fed to the
bees in the fall and spring.

A trick of some commercial
beekeepers is to add a
teaspoon of Clorox toa
gallon of sugar syrup they
feed. | would also
recommend using Honey
Beﬁ Healthy to the feed as
well.

There are specific hive
management techniques
that can be helpful in
combating the disease.

. FUMAGILIN-
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' Chalkbrood

- Honey bees try to remove
- the mummies from cells and

- S

. remove them from the hive.

Close
examination
of the

entrance to a

hive can
often detect
chalkbrood.

This disease was

first detected in
the United
States in the
1970606s
likely existed
prior to that.

but

mo




Chalkhioodod

Young larvae ingest spores
when they are 3 i 4 days
old and the fungal mycelia
grow to kill and mummify

the larvae. This disease is
called chalkbrood because
the mummy of the larva is
chalk like i hard becoming
white or blackish.

There are no products sold
to help the beekeeper cure
this disease.

Some of the factors that may cause a hive

to exhibit serious chalkbrood out breaks

are:

1. Keeping bees on old comb infected with
spores.

2. Genetics 1 bee stock is not hygenic.

3. Cool, moist conditions.




‘\l

L4 <

)

‘ Chalkbrood usually reduces the
population of bees in a colony but
does not directly lead to death of
the hive. A number of larvae may
be affected and die but many
young larvae develop normally
iInto adult bees. Honey bees will
remove dead larva from cells and
In mild cases the beekeeper may
not notice the disease except for
mummies on the bottom board

.
- .

M



v W

A cell showing work by
bees attempting to
remove the cap from a
cell. Note the ragged
edges of the cell.

Honey bees will also remove the
cap covering cells with chalkbrood
in them. Sometimes a person might
confuse the appearance of these
cells with American foulbrood but
look closely. The cells may have

holes in them but they are not
' sunken concave capping's.

. M N 7 N N




Some background:

The diseases called foulbrood were known
and mentioned in beekeeping literature in

t he 18006s. However,
not determined until one kind in Europe
was | dent i f iBadllusalgel
and another type call
was identified in 1907 in the United States

by Dr. G.F. White. As a result, the two
foulbroods are now named European to
describe the bacterial foulbrood found in
Europe and American foulbrood to name

the bacterial foulbrood found and

identified in the United States.

We need to spend some time describing
these diseases because one of them is
highly destructive. Some states in the
United States require a beekeeper to
destroy a hive with American foulbrood.

Treating American
foulbrood with antibiotics

does not eradicate the
disease !

ao i n

Bactéaalal
Diseases s
©dually bacteRaf dis¥ades

can be controlled with
vafiqysantipigtics, o 4

Two bacterial diseases of
honey bees are:

European foulbrood
American foulbrood

Bee inspection laws in the
United States were
enacted primarily as a
result of the devastating
spread of American
foulbrood..



New rules regarding the sale and us|e
bees to combat bacterial diseases.

Beekeepers who plan to use antibiotics or are unsure at this
point need to find a veterinarian who is willing and able to visit
their apiary and diagnose brood diseases.

The new procedure to obtain antibiotics to treat honey bee
bacteri al di seases (AFB O6American Fol

OEuropean Foul brood) are now requirec
formally sold over the counter now require a prescription to buy
the chemicals.

All newisformationoFDA's New
Vatertmalry Feed Dirctive (VFD)



Steps required asof 1  -1-17

1. Beekeepers first need to contact and establish a client/patient
relationship [VCPR] with a veterinarian. The veterinarian will need
to visit the apiary initially and on a periodic basis to maintain the
VCPR.

2. A Veterinary Client/Patient Agreement form should be completed by

the beekeeper and the veterinarian.

A veterinarian will need to prescribe antibiotics if necessary.

The veterinarian may consult with a county or state bee inspector

In addition to having a VCPR with the beekeeper. [The veterinarian

IS required to have a VCPR which requires apiary inspections on a

periodic basis]

5. If the antibiotic will be mixed into a solution, the vet will write a

prescription. If mixed in sugar for a feed, it will be a Veterinary

Feed Directive [VFD].

Feed - antibiotics will be used for therapeutic reasons.

Prescriptions will expire. After expiration, the beekeeper will have

to contact the vet to write another prescription which may required

another site visit.

8. The FDA has set the laws for the use of antibiotics in bees and
other animals. The FDA considers misuse or use of an antibiotic
without a prescription a felony and will fine offenders.

B~ w

L op



Why the new law?

More scrutiny is being used to examine food products. The
public is now aware of the use of antibiotics showing up in the
food they eat. When detected, the source of the food product
can now be traced and the producer will be held accountable for
the use of unlawful contamination.

Il n fact, a current | awsuit against St
products in lowa for having traces of glyphosate (Roundup) in

their honey products. The Organic Consumers Association and

Beyond Pesticides claim that Sioux Honey Association, the 95

year old cooperation that makes Sue Bee Honey, is misleading

consumers by labeling its honey as pure and natural.

Thus, all beekeepers wanting to keep the good name of honey
as pure and natural are being held to a high standard for
avoiding putting chemical products into their hives.



This most likely is not what you do in the
management of your bees, but it has been
common among commercial beekeepers in the
past. This is a picture | took over 10 years ago of
a commercial beekeeper treating all hives with an
antibiotic mixed with powder sugar. In fact, this
commercial business (it no longer exist and the
owner as passed away) used many off label
products to treat bees for Varroa as well. But it

IS now requiring strict control of the antibiotic use
in farm agricultural use. Not only were
beekeepers misusing antibiotics but those who
raise livestock. Thus, the new laws affecting all
of us.

The cost to get a prescription for antibiotics such as Terramycin
or Tylan will be expensive. This will force beekeepers to

consider the only treatment for American foulbrood that is less
expensive 1 Burn the hive affected. In fact, many states require
burning bee equipment with AFB. e

Contact your state apiary inspector on how you
should treat AFB or EFB in your state. The following

slides cover both the identification and photos of
AFB and EFB. | no longer support treating with
antibiotics.



European foulbrood

According to beekeeping literature

EFB (European foulbrood) is

caused by naMil i

bacterial organism associated

with ABacill us al

The key to its identification is that
larvae are visible and discolored.
They do not melt into a liquid
mass of undefined shape or
become chalk like. If the larvae is
stuck with a toothpick for
example, it will be soft and appear
somewhat dry. Hygenic honey
bees remove the larvae from cells
and it is not considered a serious
disease of the honey bee.

So0COC

EFB larvae die before their
cells are capped over by the
bees. If you examine a cell
with EFB, the larva will not
be enclosed in a sac, but will
be discolored I cream to
brown. After The larva die
they will decay causing the
distinctive foul smell
associated with dead bees.



European foulbrood

Any hive with a disease issue
should be protected from robbing
bees 1 robbing bees spread
disease! This is especially true of
the bacterial diseases. EFB is not
consider as a threat to other bee
hives but remember dormant
spores are not killed by antibiotics.

If in doubt about any hive and the
disease it seems to have, it is
important to take samples of dead
or dying brood and send it in for a
positive identification.

EFB will cause some

losses to bee

population and result in
lower honey yields and
slower spring

development of the

hive. Treatment with
antibiotics clear up the
disease quickly

No disease is good but
European foulbrood
should not be
compared to American
foulbrood and they
certainly do not share
the same symptoms.
EFB is often thought of
as a spring disease and
eventually goes away
on its own



| have saved American
foulbrood for last. If this
" disease is detected in the
Amerlcan fou I brOOd bee yard, drastic measures
must be taken.

It is not my intention to
scaring anyone about
diseases and because |
have saved AFB to last,
should indicate to a
beekeeper that repeated
comments about keeping
things in the bee yard
clean and managed to
reduce stress is very
important.

Many beekeepers will not
allow guest to bring their
own hive tools into their
bee yards because they
understand that disease

American foulbrood is the worst of can be spread quite
the worst innocently.




American foulbrood is AFB

caused by the bacterium A frame with a serious American foulbrood
iBacillus | ar v a infectionis shown below. The general
bacteria can survive for appearance of the brood should indicate

years in the dormant spore T i N
stage. A.J. Cook buried a something is wrong. The brood is spotty and

quart jar containing comb capped cells have holes in them. The caps of
e 2 v i AR most cells are concave (depressed downward).

foulbrood. 50 years later
the comb containing the
AFB spores was tested and
the spore were found to be
viable.

Millions of spores are

found in the scale left
behind in the bottom of
cells when a larva killed by
AFB dries up. These scales
are almost impossible to
remove from comb.




laeatificttontion

Dead honey bee larvae
killed by American
foulbrood bacteria have
several distinguishing
characteristics that will
different from bee
larvae killed by other
diseases.

First, the bees die at
the beginning of the
pupal stage [after cells

have been capped over Looking at this photo a bit closer! The dead
by the bees]. The larva

. . larvae are brown colored (a sign of death). If
turns into a sticky : . :
gooey brown mess the larval matter is touched with something
Often there is no form like a hive tool as shown in this picture, it will
to the dead larva. rope. [This means the brown sticky

substance will stick to the hive tool and will
be pulled out into a stringy rope as shown].



This procedure for checking the larva

is not advised . If the hive tool is then Acttooneedstbsben be

used to open another hive, the spores talkdeanvithitie the

In the dead sticky matter on the hive . en e

tool will then contaminate other pGlBSl“IBIe )

hives spreading the disease. identiicatertiafra of a
hiveavith Bmanmanrican

It is best to take a small twig or stick and Foulll)m(mb d

Insert it into the cell and if the larval
matter sticks to it as you pull it from the
cell, you have a pretty good indication that

the hive has American foulbrood. !
Actions that need to

Do not throw the stick or twig back on the be taken!
ground -- A plastic bag can be used to
store the twig or stick to be sent off to be 1) Contact a Vet to get

positively identified as American foulbrood.

a VFD. (See VCPR
in previous slide on
use of antibiotics)

2) Burn the hive and
bees.



