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SECTION 1:

CANADIAN HONEY COUNCIL

MOTIONS AND REPORTS FROM THE

ANNUAL GENERAL MEETING

NIAGARA FALLS, DECEMBER 9 - 10, 2008

Board Members: Ed Nowek Retiring Chair(BC), Corey Bacon (SK), Vice-Chair /Treasurer;
Tom Trueman (MR), Secretary; Ted Hancock (newly appointed for BC); Luc Desaulniers
(AB); Jerry Poelman (newly appointed for AB); Lorne Peters (Beemaid); Bruce Podolsky
(MB); Dan Walker (ON); Jean Francois Doyon (QC); Heather Clay, CEO (ex officio)

WELCOME

he retiring chair, Ed Nowek, welcomed

all Directors and thanked them for
their contribution of time to the CHC
and the honey bee inclustry. Ed expressec].
his confidence that the “new” CHC is now
poised to deal with the issues and challenges
facing the industry. He added that there was
alot of goocl work done in the past, but there
was a need for more strength in the organi-
zation to face the future and this goal has
been achieved through the Forging a New

Direction Project.

1. MINUTES OF CALGARY AGM

MOTION:
That the minutes of the 67th AGM be ap-

proved. Dan/Luc — CARRIED

MOTION:

That the minutes of the meeting of October
8th Board of Directors meeting be approved.
Dan/Luc — CARRIED

2. BUSINESS ARISING FROM
MINUTES AND ACTION SUMMARY

There was no business arising.

3. CEO’s REPORT
It has been a goot]. year of progress. T}le

Ottawa trip was successfu”y complete&,
addressing some issues and raising oth-

ers. It is generally agreed by the directors
that the Agri-Stability program is not the
problem; rather, it is its inadequate admin-
istration. Officials from AAFC have said
they can come to meetings to explain the
program, but it is up to individual beekeep-
ers to find out about it if they want to use it.
The concern is that Agri-recovery will not
be offered as long as the provinces are not
on-side. Also, Agri-recovery is a “one-time
deal” whereas Agri-stability is an ongoing

program.

The Canadian Bee In(].ustry Safety Qual—
ity Traceability Program continues to be
developed. There will be a January 12 to 16
meeting in Banff with CFIA for techni-

cal review of the CBISQT Good Practices

Manual which is now nearing completion.




The FAND (Forging A New Direction) proj-
ect another current major CHC project, has
been actively underway for 2 full years and
finishes March 31st. The tun&ing program
that supporte(t FAND is now over. This
project has been beneficial and assisted a
great deal in the restructure of the organiza-

tion.

The Hive Health initiative was recently ap-
proved on November 6 and the contribution
agreement is currently being refined. Rhéal
will assist with this project. A stakeholder
meeting is planned for January 19-20 in
Winnipeg.

The CHC ad hoc Drum Standards Commit-
tee produced a report that has been a.ccepteot
by the CFIA. Used drums are not acceptable.
For those with old stock they may use liners.

The new websites honeycouncil.ca, hivelights.
ca, canadianhoney.ca and cbisqt.ca are up
and running. There is tremendous interest
in the new websites and the sign-up for the
monthly e-newsletter off the Hivelights site
is surprisingly high, including government
and out—ot—country requests. The newsletter,
previously for Board members, may become
more frequent as it is so popular. These

newsletters will be archived on the website.

The North American Pollinator Protec-
tion Campaign (NAPPC) meeting was

held in Washington, DC in October. This
group is very focused on demonstrating the
importance of pollinators including honey
bees. They use a public/private partner-

ship approach to focusing the attention of
powerful political leaders on the importance
of pollination. It was instructive in terms of
revealing what Canadian students are doing
in the USA on bee research projects (fund-
ing support not being available in Canada).

4. EXECUTIVE COMMITTEE REPORT-
CBRF

Ed summarized the results of the Executive
Committee and provided background on the
CBRF Committee for the Board. The CHC
members of the CBRF Committee (Chair
and Treasurer) will encourage a return to the
original terms of reference as well as making
proposals to address:

+ Compensation for CHC administration
(CHC’s major role in this is not reimbursed
at present)

+ Confirmation of the Committee’s terms of

reference and membership
* The need to ensure that funds invested are

not at risk

RFID — HAND HELD DEVICE FOR
HIVE MANAGEMENT

RFID software was created for a system
developed in Beaverlodge, AB, using federal
tun(ting. When (tevelopment enctect, the
CHC was given “ownership” of the software
by the Department of Agriculture and Agri-
Food Canada.

One of the original developers of the soft-
ware is interested in “partnering” with CHC
to make the system available to loeetzeepers

and others at a cost

MOTION:

That Executive Committee continues to
investigate, with minimal investment of
time, a possityle agreement between the CHC
and the promoter of the RFID software that
would be beneficial to CHC and Canadian

beekepers. Luc/Bruce — CARRIED

NEw MEMBER APPLICATION
The meeting in Banff confirmed that there

is a place for a pollinator organization on
the CHC Board. The Board would like such
a group to be broader than representing one
geographic location - preferably national

- and its name should refer to pollination

or “canola pollination” and not be for just
“beekeepers. This policy will be conveyed to

interested organizations.

ELECTION PROCESS

Ed explaine(t that a ballot would be used to
elect the Executive and he briefly explained
the important roles of these positions. The
election occurred after the end of (tay one and

Ed announced the new executive as follows:

Chair Corey Bacon
Vice-Chair Tom Trueman
Treasurer Jerry Poelman
Secretary Ted Hancock

The standing committees and membership
proposed are:

Finance (Jerry - Chair, Corey, Tom, Lorne
- alternate)

Membership and Events (Ted - Chair, Bruce,

Dan, Jean Frangois - alternate)

The ad hoc Committees and membership
proposed are:

Foreign Workers (Corey, Bruce, Luc)

There was discussion about an Issues Com-
mittee and it was agreed that this would be
appointed as an ad hoc committee under the
ctlairmanstlip of the Vice-Chair (Tom) for
a year. Membership could vary depending
upon the issues arising.

Issues Committee (Tom - Chair, Lorne,

Bruce, Luc - alternate)

Other Committees:

The Chair and Treasurer (Corey and Jerry)
sit on the CBRF Committee on behalf of
CHC.

An Advisory Committee for Hive Health is
to be appointed as part of the Hive Health
Initiative project and members of the CHC
Board on that Committee have yet to be

determined.

It was genera”y agreeot that the preterreot
committee structure is to have just a few

committees that are effective in their work.

5. FINANCE COMMITTEE REPORT

The auditor’s report was reviewed (see Sec-

tion 3).

MOTION:

That the report from the auditor be acceptezt
as received. Jerry/Corey - CARRIED

MOTION:

That the current auditors, Parker Quine
LLP of Yorkton SK, be retained for 2008-
09. Corey/Bruce — CARRIED

6. AD Hoc COMMITTEE REPORT
FOREIGN WORKER COMMITTEE

Rhéal made a brief report, referring to

the proposa] ctevetope(t and forwarded to
federal government officials. After the
Ottawa meeting the HRSDC suggested
that CHC should submit recommenda-
tions for ctlanges wanted for the Foreign
Worker Program. Corey talked with western
provincial associations and he and Rhéal
worked on these issues, especially the code.
Another issue is that honey producers are
not consulted when wages are set and this
needs to be addressed. Regional adminis-



tration is another issue; i.e., the regions do
not talk to one another. Still another area
that stuck out is regar(ling the Labour Mar-
ket Opinion (LMQs); i.e., agriculture is not
included in the expedited group. There are
strong arguments to be made that it should
be and worries about LMOs could then be
alleviated. CHC should be able to con-
vince the HRSDC that it should continue
to be consulted on behalf of the l)eelzeepers
regarding LMOs and other foreign worker

program issues.

DRUM STANDARDS COMMITTEE
Jerry reportecl brieﬂy on behalf of the

committee. The ad hoc committee involv-
ing CHC and CFIA officials established
standards for a transition to better levels of
food sa{ety. Liners, sealed, are acceptable.
Packers are to deal with any outstanding
issues they may have. Jerry emphasized that
the producer’s responsibility is what is inside
the barrel and the new standards indicate
the producers are doing their due diligence,
including using liners that are accompa-
nied by letters of compliance ensuring they
are accepta]ole and meet the established
standards (e.g. for heat resistance). It was
generally agreed that there should be com-
pliance from producers of honey coming
into the country as well. Jerry noted that if
an operation is CFIA inspected, they will
likely be examining the plant for compli-
ance though the drum standards are still
Voluntary. In conclusion, he noted that

totes are Lecoming more popular.

MOTION:

That the CHC approves the new drum
standards as cleveloped Ly the ad hoc Drum
Standards Committee.

Jerry/Bruce — CARRIED

7. RESOLUTIONS FROM MEMBER
ORGANIZATION AGMs

RESOLUTION 1:

WHEREAS CFIA has refused the CHC
definition without providing any

explanation,
THEREFORE BE IT RESOLVED:

That CHC revisits the Battery Box (i.e.
Queen Shipping Cage) definition issue with

CFIA to determine what needs to occur to

obtain approval.

Moved/Seconded: Bruce P/Luc D
CARRIED (1 ABSTENTION)

RESOLUTION 2:
WHEREAS Manitoba producers have

expressed appreciation for the emergency

use registration of a hive health product

(Apivar®) in late 2008,
THEREFORE BE IT RESOLVED:

That CHC works with CAPA to evaluate the
availability of, and possible registration of,

additional resources to support Honey Bee

health.

Moved: Bruce P/Jerry P
CARRIED

RESOLUTION 3:

WHEREAS the manufacturer of Apivar®
is required to perform data requirements for

re-registration of Apivar® (Amitraz),
AND

WHEREAS this will cost the company
an estimated $100,000 to do this work

required to lzeep the registration current,
THEREFORE BE IT RESOLVED:

That CHC enters discussions with distribu-
tors and others to raise funds (to be held in
a CHC account) for new miticide research

(starting in 20009).

MOVBC]..' BIUCE P/Luc D
CARRIED AS AMENDED
(2 ABSTENTIONS)

RESOLUTION 4:

WHEREAS the registration for Apivar®
expires 27 April 2009,

AND
WHEREAS it is too short a window for
a full spring treatment as per the original

label,

THEREFORE BE IT RESOLVED:

That the CHC petitions PMRA and the
federal ministers of agriculture and health to
grant a reasonable extension of 30 days to the
27 April 2009 expiration, to accommodate
possible late arrival of spring, where strips
cannot be installed in a timely manner, thus

preventing waste in cost and unused treatment.

Moved: Bruce P/Luc D
CARRIED AS AMENDED

RESOLUTION 5:

WHEREAS it appears the December 2008
CHC AGM is only open to directors,

THEREFORE BE IT RESOLVED:

That CHC’s Membership and Events Com-
mittee plans an open question and answer
session with the Board at the next AGM;
that the Action Summary of CHC Board
meeting minutes be made available on the
CHC Welosite; and that the Resolutions Re-
port from this year's AGM be made available
on the CHC website as soon as possible.

Movecl: Bruce P/Te(l H

CARRIED As AMENDED

RESOLUTION 6:

WHEREAS the Canadian Honey Council
is currently lol)bying the Federal Govern-
ment for funds to assist the bee industry due
to high winter losses country wide in 2007
and 2008

AND

WHEREAS suggested allocations of
these funds include a component to support

researcll programs
AND

WHEREAS there remains a shortage of
replacement bulk bees for extraordinary
winter losses that are more common due to
Varroa mite infestations, Nosema infesta-

tions, and viruses affecting the hives;
BE IT RESOLVED

That if Canadian Honey Council is suc-
cessful in lolabying the federal government
for funds, inc]uding support for research
programs, CHC includes in its programs a

proposal to allocate an effective portion of




research dollars to projects that will help
i(lentify sources of healthy bees and develop,
in a timely fashion, the means and methods
to secure l'lealtlly bees from the continental
U.S.A. and other sources as an additional

tool to help ensure industry sustainability in

Canada.

Moved: Jerry P/Luc D
CARRIED As AMENDED
(2 ABSTENTIONS)

RESOLUTION 7:

WHEREAS the registration for Check-
Mite + ™ expires this year (2008) and since
CheckMite + ™ is still a useful mite control

agent in various parts of the country
AND

WHEREAS CheckMite + ™ is the only
registered product for diagnosis and control

of Small Hive Beetle.
BE IT RESOLVED

That Canadian Honey Council lobbies Bayer
Animal Health to continue renewal of regis-

tration for CheckMite + ™ and lobby PMRA

for an extension of its registration.

MOVed: ]erry P/L]JC D
CARRIED AS AMENDED

RESOLUTION 8:

WHEREAS Formic Acid is a useful

and effective Varroa and Tracheal Mite
Control, but very suscepti]ale to fluctua-
tion in behavior under various atmosphere

conditions
AND

WHEREAS Formic Acid application can
be modified to make various regional cli-

matic conditions to improve efficacy.
BE IT RESOLVED

That the Canadian Honey Council lobbies
Pest Management Regulatory Agency to
continue CAPCO 94-05 directive to make
Formic Acid available to the industry for

mite control programs.

Moved: Jerry P/Corey B
CARRIED As AMENDED

RESOLUTION 9:

WHEREAS Apivar® has proven to be a
useful tool in the face of failure by other

various mite control products
AND

WHEREAS l)eelzeepers don’t have a prod—
uct with efficacy independent from climate

conditions that can protect bees from mite

kill

AND

WHEREAS Apivar can fit in a manage-
ment program for resistance and be inte-

grated with alternative chemical control;
BE IT RESOLVED

That the Canadian Honey Council petitions
PMRA and Arystra Life Science to continue
the registration of Apivar® and further,

that PMRA include Varroa Mites in their
screening tests for new pesticides, and that
the CHC aclznowle(lges the extraorclinary
effort that the PMRA expended in getting
the EUR for Apivar.

Moved: Jerry P/Bruce P
CARRIED AS AMENDED

8. STRATEGIC PRIORITIES FOR 2009

Ed referred the Board to the Strategic
Priorities identified as the priorities to be
addressed - all of which contribute to the
proﬁtal)ihty and sustainability of the Cana-
dian honey bee industry:

* Hive Health — thriving, productive
livestock (Hive Health project is underway,
oxalic acid registration in progress, Apivar®
Emergency Use received to April 09)

* Market Access/Share — increased demand
that creates better prices (Pierre the Bear in
ON and 8K, school kits project completed
for grades 1-3, proposal for trade show in
Florida 2010.)

* Food Sa{ety — top quality pro&ucts that
instill consumer confidence (C-BISQT
technical review in January 09)

* Labour and Succession — people to work
in the industry now and in future (Foreign
workers proposal submitted, stock import

under consideration)

9. BOARD CALENDAR 2009

Heather reviewed the calendar and noted
the addition of AHPA meetings in Fresno
January 6 & T as well as the stakeholder
meeting in Winnipeg (invitees only — Janu-
ary 19 and 20 with Board meeting to follow
on 21). The meeting with the Minister will
be deferred to Fel)ruary. Heather reminded
Directors that the next AGM is at the 2010
major meeting in American is in Orlando,
FL. At this time, the meeting includes the
American Beeleeeping Federation, AIA,
AAPA, CHC, and CAPA, with an invitation

to lloney proclucers, as Well

10. OTHER BUSINESS

CFA (Guest Ron Bonnett at 9:30-10:30 on
December 10)

Ron introduced himself as beef cow-calf
proc].ucer and VP of CFA. He added that
Kevin Nixon (AB) had recently made a
presentation to CFA regarding the issues
facing honey producers. He went on to give
an overview of CFA:

* General farm organizations from each
province, and commodity groups, are mem-
bers.

* Initiatives come from gov't policies that
need a reaction, member issues, and the
committee structure that deals with Safety
Net, Strategic Development, and Environ-
ment.

* There is also a best management advisory
board.

* A seat at the table gives members a voice
in CFA’s policy development/watchdog role.
CFAs lobby role works effectively as CFA
can raﬂy a large Iolal)y.

* CFAs strength is in its multi-type, multi-
region membership.

* Connectedness amongst members is rec-
ognized. The horticultural sector had prob-
lems with PMRA that have been resolved

— similar problems exist here at CHC.

* For results, “You can’t have different
sectors putting forward different positions”
The aim of CFA is to achieve a consensus
and pursue an issue co”ectively, not to

advance just one cause.

RATHJE AWARD

The Board considered the submitted names
for the Ratllje Award and ac]anow]e&geél that
Roger Congdon achieved some very impor-
tant things in his long association with the
in&ustry. [t was genera]]y agreecl that it was
the right time and place to acknowledge this.



MoOTION:

That the 2008 Rathje Award be presented to
Roger Congdon. Jerry/Ted - carrIED

The Chair thanked the Directors. He again
extended a sincere welcome to Jean Frangois
Doyon and aclznowleclgecl Quebec's stated
intent to participate fully in the new CHC.
He expressed his appreciation to the Direc-
tors with whom he had worked on the “New

. .
Direction”.

On behalf of the Board, Jerry thanked Ed
for his hard work and expressecl, in turn,
his appreciation for the Chair’s efforts and
guidance. Heather and Corey added their
thanles; s}le, for Ed’s support in her new
CEQ position and he, for Ed’s leadership
through the transition to the new Canadian
Honey Council.

MOTION:

That the meeting be adjourned. Luc/Jerry
— CARRIED

FRED RATHJE AWARD WINNERS

2007 Heather Clay (AB)

2005 Domiongo d’Oliveira

2003 Mark Winston (BC)

2001 Don Nelson (AB)

1999 Doug McCutcheon (BC)

1997  Merv Malyon (MB)

1995 Gordon Kern (BC)

1993 Linda Gane (SK)

1991  Gerry Paradis (AB)

1988 Don Dixon (MB)

1986 Gerry Smeltzer (NS)

First year of award

HONOURARY MEMBERS

1950 Tom Shield (ON)

1950 G.H. Pearcey (BC)

1951 C.G. Bishop (PQ)

1956 F.R. Armstrong (ON)

1964  Percy Hodgson

This year the award was presentea[ to Roger Congalon
by Ed Nowek (holding award)
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The Canadian Honey Council, as the national voice of the Canadian honey bee industry, has
served the industry for more than 50 years. During this long history the Council has been

supported by generous donations from many individuals and organizations. To strengthen its
relationship with current sponsors and encourage new sponsors, the Canadian Honey Coun-

cil has created a Sponsorship Program to offer individuals and organizations opportunities

to support the national organization and receive specified benefits and recognition in return.

The purpose of the Program is to expand participation to those who wish to demonstrate

FElise Gagnon - ODEM International Inc.
receiving her p/aque ][rom Ed Nowek Chair o)[
Board and Heather Clay CEO Canadian Honey
Council

their support for the day-to-day work of the Canadian Honey Council.

There are several types of sponsorship and the benefits vary with each.

We need your support. If you would like to be a sponsor of the Canadian Honey Council
please contact our office or call 403-208-7141.



CAPA PRESIDENT’S
REPORT TO CHC

Stephen F. Pernal, Ph.D.
President, CAPA

It is a pleasure to see you all in Niagara
Falls and I thank you all allowing me a few
moments to relate some of the issues and
activities CAPA has been involved with over
the last year.

Of concern to all, honey bee losses were
extremely high again in 2008. In Canada,
CAPA members documented overwinter-
ing losses to be 35.0%, an increase of 6%
over 2007. In the U.S. numbers were very
similar, with colony losses at 35.8%, an
increase of 11.49%. In Canada, two of the
most tangible factors associated with opera-
tions in which losses were high have been the
presence of high levels of varroa mites, typi-
cally with multiple acaricide resistance, and
the presence of high nosema levels, often
Nosema ceranae. The sustained losses in
2008 led to a national evaluation of disaster
assistance for beekeepers by AAFC, the
results of which are presently being discussed

with the provinces.

Concern over the loss of poﬂina‘cors has
resulted in some opportunities for funding
being available. In the U.S., a $4.1 M Man-
aged Pollinator, Coordinated Agricultural
Project was recently announced. Thisisa
national research and extension initiative
intended to reverse pollinator decline in the
U.S., which will be carried out by a team of
19 researchers and extension specialists in
17 states. In Canada, CAPA member Peter
Kevan was successful, as Principal Inves-
tigator, in being awarded a $5 M NSERC
Strategic Network Grant known as the
Canadian Pollination Initiative (CANPO-
LIN). This five-year project, encompassing
work on many types of pollination systems,
will be carried out by a team of 48 collabo-
rators with a total budget of $5 M. Within
this large project, the managed pollinators
sub-section will examine aspects of Apis
mellifera health. It is hope that this initia-
tive, and those of other CAPA researc]'lers,

may provide solutions for beckeepers.

In the last year, the CAPA Chemicals Com-

mittee dealt with a number of concerns.

Based on a need for additional options to

control mites resistant to registered prod-

ucts, and strong support from the ]oeelzeep—
ing industry, CAPA members were involved
with PMRAs emergency use registration of

®

Apivar®, a strip formulation of amitraz used

for varroa control. It is hoped that improved
mite control during the fall of 2008 will
result in lower levels of wintering losses.
Chemicals committee was also requested
re-examine formic acid uses outlined in
Note to CAPCO 94.-05. It is anticipated
that PMRA will seek input from stakehold-
ers regarding this issue over the next several

months.

CAPAs import committee was also lzept
busy, providing consultation at the request of
the CFIA on multiple issues. One example
was the timely action by members of this
committee to ensure a safe and uninter-
ruptecl supply of queens from the Big Island
of Hawaii after the discovery of varroa

mites near Hilo this summer. Among other
requests, the import committee also reviewed
a proposal to extend the duration of apiary

health certificates for queens exported from
California from 45 to 90 days, which was
later granted by CFIA.

This year saw the third introduction of small
hive beetle (SHB) into Canada, discovered
on September 19, in the south-western
Quebec. Previous introductions were dis-
covered in Alberta and Manitoba in 2006,
as a consequence of infested Australian
package bees, while the original introduc-
tion, also in Manitoba, resulted from the
importation of unprocessed wax from

Texas in 2002. Genetic testing of beetles
from Quehec has confirmed that t}ley have
originated from populations in the U.S. and
not Australia. CAPA members with the De-
partment of Agriculture, Fisheries and Food
of Quebec (MAPAQ) have been overseeing
surveillance and control programs in the

area of introduction.

This year saw substantial changes to the
CAPA website, www.capal)ees.ca, which has
undergone redesign and rehosting. Again
this year, CAPABEES proved to be particu-
larly valuable instrument to post CAPAs
position on overwintering losses. 1 encour-
age you to visit the web site for newly-posted
content, which we intend to increase over

time.

The Canadian Honey Council (CHC) con-

tinued its redevelopment efforts over the last
year, and as part of this CAPA is defining its
relationship with the new organization and
participating in new projects with it. Assist-
ing CHC in its newly-evolving role during
2008 and 2009 is CAPA member Rhéal
Lafreniére, who is serving as acting project
coordinator. CAPA will be represented at
CHC’s stakeholder meeting in January 2009
to assist with the Hive Health Initiative
Project, recently funded by ACAAF.

This meeting is the last at which long-stand-
ing member, John Gruszka, will be in atten-
dance before his upcoming retirement from
his position as Provincial Apiculturist for
the Province of Saskatchewan. I encourage
you all to thank ]ol’ln for his many years of
dedicated service to the Canadian Beekeep-

ing Inclustry and to welcome his successor,

Geoff Wilson.

On April 25, 2008, CAPA lost one of its
long-standing and most highly-regarded
members when Dr. S. Cameron Jay, Emeri-
tus Professor at the University of Manitoba,
died at the age of 79 years in Winnipesg.
Cam joined the Department of Entomol-
ogy at the University of Manitoba in 1961
serving as a professor until his retirement in
1991. Cam was noted as an award-winning
teacher and trained 24 graduate students
during his time at the university. Many of
these students have gone on to research, reg-
ulatory and extension positions in Canada
and other parts of the world. Cam was also
a dedicated researcher and his impact on
Canadian beekeeping was truly enormous
over the years. Tl’mugh Cam's achievements
were many, he will be best remembered for
his irrepressible optimism, his down to earth
manner and concern for all. Rest in peace,

our teac}ler, mentor and goo& friend.

In closing, I wish to emphasize that CAPA
values its relationship with the beekeeping
industry in Canada and wishes beekeepers
success during these difficult years. CAPA
also encourages the Canadian Honey Coun-
cil to continue with its restructuring efforts
to procluce a vibran’t, capable and sustainable
organization that will meet the needs the

l’)eelzeepers £01' many years to come.

I sincerely hope your time in Niagara Falls is

enjoyable and productive. Thank you.




SECTION 2:

CANADIAN BEE RESEARCH FUND REPORTS

APIS MELLIFERA PROTEOMICS OF INNATE
RESISTANCE (APIS)

Leonara[ Foster, Marta Guarna, PhD and Rol?ert Parleer, PlzD,
University British Columbia, #301-2185 East Ma”, Vancouver,
BCVOT 174

The APIS project focuses on two diseases affecting honey bees in
North America, American foulbrood (AFB) and varroasis. A]tl'mug}l
treatments for these diseases are availai')]e, increased resistance to
current treatments as well as the concern of chemical residues makes
selective breeding of resistant bee stock the most desirable solu-
tion. The APIS project aims to build on previous selective breeding
efforts to &evelop molecular tools for acceierating and strengthening
the selection process. We are now completing the first year of this
three-year project. We have received funds from CBRF to assist in
the fist year of this research program.

We have been working in close collaboration with Liz Huxter of BC

Bee Breeders Association (BCBBA) at Grand Forlzs, BC for the
Varroa project and with Steve Pernal and Anclony Melathopou]os of
the Agricuiture & Agri—Food Canada (AAFC) Research Station in
Beaverioclge, AB for the AFB project. We collected samples from
bee populations with different levels of resistance to disease. Organs
sampled included adult midguts and antennae from 64 colonies
i)elonging to 8 distinct popuia‘cions at Beaverlodge, and larval he-
rnolyinpii and adult antennae from 55 colonies at Grand Fork. We
are currentiy performing a proteomics analysis of these samples to
obtain a quantitative readout of protein expression. To complement
this anaiysis, Steve Pernal and Liz Huxter's teams periormed tests
to evaluate disease resistance inclucling test of iiygienic behaviour,

in situ disease development, and in vitro larval survival to infection.
The analysis of these data is near compietion. As these and the pro-
teomics data become available, we will correlate molecular patterns
with resistance to disease. This information will be used to develop
tools to distinguishing resistant stocks from susceptible ones and

facilitate selective l)ree(ling programs.

UNIVERSITY OF MANITOBA CBRF
RESEARCH REPORT

R.W. Currie, S. Desai, R. Bahreini and Young Je Fu
Dept. ofEntomo/ogy, Facu/ty ongrfClt/tura/ and Food Sciences,
University of Manitoba, Winnipeg, MB

The Canadian Bee Research Fund has contributed seed funding toa
multifaceted study that has a number of objectives. Below we sum-
marize the work that we have carried out in the past year with respect
to the effects of viruses on ]1oney bees (1) and how to control them
(2), the effects of Lreecling for resistance to mites on fall survival of
colonies under indoor and outdoor winter management in colonies
treated with oxalic acid 3), the effects of lloney bee nutrition on
grooming success against varroa in laboratory studies (4) Assessing
differences in the hive environment of stock selected for resistance
to varroa and in unselected stock (5) and the effects of three formic

acid treatment methods on treatment eii‘icacy and impact on colo-

nies (6).

1. SURESH DESAI AND ROB CURRIE: PRELIMINARY
INVESTIGATION ON HONEY BEE VIRUSES IN MANITOBA

Honey bees are currently under threat because tliey are attacked Ly
various pathogens including viruses, bacteria, microsporidia and
mites causing serious problems in beekeeping industry. Viruses are
the least understood of these pathogens as information is lacking
about the dynamics of underlying disease outbreaks. New strains of

patl'iogens and unknown effects of how viruses interact with other

parasites and stressors has resulted in the need for more sop}listi—
cated methods of identifying these pests than have been used in bee
diagnostics in the past. The University of Manitoba has developed
methodology to detect and quantify both strains of Nosema discase
(Nosema apis and Nosema ceranae) as well as seven of the most impor-
tant viruses aiiecting bees. The methods use the reverse transcriptase
polymerase chain reaction (PCR) to identify the pathogens and real
time PCR to quantify their relative abundance.

A preliminary study of seven bee viruses in Manitoba was under-
taken by using bee colonies by employing reverse transcription-PCR
technique. Samples of adult bees were collected from the University
of Manitoba apiary. The most prevalent virus was Black Queen Cell
Virus (BQCV) present in 81% of samples, followed by Deformed
Wing Virus (DWV) 77% and Israeli Acute Paralysis Virus (IAPV)
549 of the samples. Chronic Bee Paralysis Virus (CBPV) was
present in 40% of the samples, Sac Brood Virus (SBV), Acute Bee
Paralysis Virus (ABPV) and Kashmir Bee Virus (KBV) detected in
9% of colonies. Colonies and even single bees frequently had more
than one pathogen and up to four different viruses in a single host
were found. In some studies Israeli Acute Paralysis Virus has been
associated with CCD like symptoms in the U. S. Despite the fact that
a high proportion of colonies in our study were infected with this
virus they did survive the winter and did not exhibit signs associated

with colony collapse disorder in the following season.

Further research into the relative importance of these pathogens and
their interactions with mites and other stressors are continuing so we

can better predict how to manage colonies of bees to prevent colony loss.



2. SURESH DESAI, YOUNG JE EU AND ROB CURRIE:
INHIBITION OF DEFORMED WING VIRUS (DWV) GENE
EXPRESSION AND REPLICATION IN HONEY BEES BY RNA
INTERFERANCE

The al)ili’cy to control viruses directly could be of considerable ben-
efit as it could allow Leelzeepers to tolerate higher mite levels without
experiencing economic loss. The objective of this segment of our
research is inhibition of deformed wing virus gene expression and

rep]ica‘cion in lqoneyl)ees hy RNA interference.

RNA Interference (RNA)) is a sinlple, rapid and specifiecl method

for silencing gene function — in essence it is a targetecl “clrug" that
destroys the virus within cells. RNAi reduces gene expression l)y
causing degraclation of the target mRNA or viral RNA. RNA inter-
ference has recently been utilized in a number of species including
human l)eings, plants, animals and insects (Drosophila) to suppress
viruses. In this study, we have cloned the 700l)p region of RNA
dependent RNA polymerase (RdRp) gene into a p]asnlid. with T7
promoter in inverse and forward directions (see {‘igure). Later we
cloned inverted repeat of the above 70013p region into a plasmicl with

T7 promoter. The dsRNA targeting to RdRp mRNA was made using
in vitro transcription with T7 RNA polymerase.

F’eeding dsRNA to lloneyl)ees (or topical applica’cions) should result
in a reduction in DWV titer. This in turn should leng’chen life span
of bees with DWV infection relative to infected untreated bees.

Ncol

pGT-RdRp-RNAI

4061 bp

-EcoRI

Figure 1. DNA construct for RNAi. Two copies of the 700 bp of RdRp
of DWV are inserted into the restriction enzyme sites of Ncol and EcoRI
in inverse divection. Double stranded RNA is made using T7 RNA

polymerase in vitro.

The experiment outlined above will increase our understanding

of how viruses affect life span of honey bees and will use recent
advances in molecular l)iology to deve]op methods to control honey
bee viruses. If successful, the results will help Leelzeepers to manage
honey bees with higher thresholds for varroa mites while reducing

the prol)a]oility of colony loss. In instances where mites cannot

be adequa’cely contro”e&, their impact on bees could be reduced lay
eliminating the viruses that the mites inject into the bees. This
could allow bees to tolerate higher mite loads without experiencing as

severe an economic impact.

3. RAssoUL BAHREINI AND R.W. CURRIE INCREASING
THE ECONOMIC THRESHOLD FOR FALL TREATMENT OF
VARROA MITE (VARROA DESTRUCTOR A.&T.) IN HONEY
BEES (APIS MELLIFERA L.) BY USING MITE-RESISTANT
STOCKS IN THE PRAIRIE REGION OF CANADA.

The goal of an economic threshold is to predict when treatments
should be applied to 1zeep the pest population below a level that
causes economic damage to its host. Economic damage occurs
when the value of the damage is greater than the cost of the control
method (Osteen, 1993). Beekeepers can use the economic thresh-
old to reduce miticide applications, increase honey production

and prevent colony loss. Fall thresholds for the prairie region of
Canada, suggest producers should treat mite-susceptible (S) honey
bee stock when the mite level is greater than 4 mites per 100 bees
in late August to early Septemher to prevent fall or winter colony
loss (Currie and Gatien, 20006). Signi{‘icant winter colony loss
occurs in susceptible stock, when mite infestations reach levels
greater than 10 mites per bee in late fall if only varroa are present
and at much lower values in the presence of tracheal mites and
other stresses. The objective of this study was to manipulate varroa
mite levels in late fall through the application of an oxalic acid
fumigation treatment in November and estimate the impact of dif-
ferent varroa mite levels on mite mortality, colony populations and
colony survival in “mite—susceptil)le" S) and “mite-resistant” (R)

honey bee colonies.

MATERIALS AND METHODS

The experiment was carried out at University of Manitoba, Winnipeg
(49° 84'N, 97° 14 W). Thirty nine colonies from mite-suscepti-
ble (S) (n=23) and mite-resistant (R) stocks (n=17) were chosen and
each ranclonlly assigned into two groups that would either receive a
late fall treatment with oxalic acid or be left untreated. Acaricide-
treated colonies (n=8 and n=12 for resistant and suscepti]ale stock
respectively) were fumiga‘ced with 1 g of oxalic acid crystals on 13
November 2007. All colonies were weighed and randomly arranged
in two small rooms in over wintering Luilding maintained at 5°C.
Colony worker population and mean abundance of varroa mites was
assessed in each colony prior to treatment in fall 2007 and after
removal from winter storage in spring of 2008. Numbers of mites
and bees fa]ling onto bottom board samples of hives were assessed at
15 J.ay intervals (five periods) from 18 January to 25 March during
the winter of 2007-2008. Mean abundance, mite drop and colony
population score were assessed on all surviving colonies and bee
population loss was assessed before and after winter in all colonies in

the experiment.

When fall varroa mite levels were above the normal treatment
threshold average winter loss across all treatments was significant]y
lower when colonies were wintered Indoors (449 loss) than when
wintered outdoors (95% 1oss). The results showed that colony
survival in mite resistant stock (75% survival) was signil(icantly

greater than in mite susceptil)le stock (43% survival) and “resistant”




colonies that survived could tolerate higher average mite levels (16-
179%) than non-resistant colonies (8-9%). Before winter, colonies
were established with mite levels that were above the economic
threshold. Oxalic acid treatments reduced mite levels to 3 to 5
mites per bee 100 bees where as the mean abundance of mite levels
in untreated colonies averaged from 12 to 14 mites per 100 bees.
Under these conditions populations of surviving colonies of mite-
resistant and mite-susceptible stock were similar but bee popula-
tions in resistant stock tended to be higher than in susceptible stock
whether colonies were treated with acaricide or not. Resistant stock
appeared to have a slight reduction in mean abundance of mites over
winter and slightly higher mite mortality than in susceptible stock in
untreated groups of colonies. The results showed that when late fall
mite levels were above the fall economic threshol&, resistant stock

could be used l)y proclucers to help minimize colony loss.

4. RAssOUL BAHREINI AND R.W. CURRIE. THE INFLU-
ENCE OF HONEY BEE NUTRITION ON THE EFFECTIVENESS
OF GROOMING BEHAVIOUR AGAINST VARROA MITES.
Nutritional stress has been cited as a potential factor that may inter-
act with other stressors to contribute to increased colony loss. Pol-
len is the only source of protein in diet of honey bees. Pollen affects
physiology of bees, population growth, brood rearing, queen ovaries,
health, behavior ete. and thus is likely important to the colonies
ability to resist diseases and pests. Pollen feeding also might enhance
grooming behavior in honey bees because of healthier bees would be
more capable of defending against pests.

The objectives of this experiment were to assess the effect of pollen
feecling on daily mite and bee mortality in selected and unselected
stocle, and to assess the effect of poHen feed on newly emerged and

mixed age populations of bees.

Approximately 200 bees were collected from colonies with stock
selected for resistance to varroa and form unselected colonies.

Bees were introduced into loioassay cages (n=24) with the follow-
ing treatment combinations: (1) selected vs. unselected bees each
of which were either fed pollen or not fed pollen (four treatment
combinations). Cages of bees containing different stocks were fed
pollen for 3 days (or left unfed as controls) then infected with

varroa mites. Daily mite and bee mortality were then assessed for
a period of five days. The entire experiment was repeated on three

different groups of either newly emerged or mixed-age bees and

conducted between Aug 8- Sep 29, 2008.

The results showed that feeding pollen increased daily mite mortal-
ity rate in newly emerged and mixed-age bees but only in the cages
containing stock selected for resistance to varroa. In cages of bees
that were not fed pollen, bee mortality of selected stock was slightly
greater than in unselected stock. However, daily bee mortality rates
were similar in unselected and selected stock of bees when pol-

len was fed. This indicates that providing good nutrition may be
particularly important in allowing resistant stocks to defend against
varroa. Future research will also need to focus on understand-

ing how methods of feeding, time of year and age structure of bee
population affect mite tolerance and extending these experiments to

full size colonies.

5. RAssoOUL BAHREINI AND R.W. CURRIE. ASSESSING

DIFFERENCES IN THE HIVE ENVIRONMENT OF STOCK SE-

LECTED FOR RESISTANCE TO VARROA AND IN UNSELECT-
ED STOCK.

Previous research has shown that some colonies are capable reduc-
ing their mite loads by up to 60 percent during winter under some
environmental conditions within winter buildings (Underwood and
Currie 2007). Manipula‘cion of ventilation can increase ambi-

ent CO, level and increase mite mortality in cage studies (Kozak
and Currie submitted for publica‘cion) but the effectiveness of this
manipula‘cion on different strains of bees in full size colonies has not
been examined. Research on the effects of environmental factors on
parasite mite’s mortality and their interaction with cluster dynamic
in different strains of bees on mite mor‘cah’cy is requirecl to allow
development of control measures that utilize manipula‘cion of build-

ing ventilation.

The objectives of the current study were to monitor CO, concentra-
tion in selected and Unselected bees in a simulated winter Condition,
to determine CO, concentration effects on grooming behavior and
mite load reduction in selected and unselected bees and to estimate
the relations}lip between CO, concentration and mite and bee mor-

tality in selected and unselected stock.

The experiment was carried out on colonies of 1,500 bees per
colony mixed age worker bees that were collected in summer 2008
from selected and unselected hives and then established nucleus size
colonies (n=24). Nucleus colonies were queenless but a Bee Boost
Lure was inserted in each hive. Each colony was infested with 75
varroa mites and then maintained at 10 °C for 7 (lays. Dead mites
and bees were removed from bottom boards of colonies on a daily
basis. CO, and O, concentration were measured in room space and
inside the cluster of bees L)y Gas Analyzer 2-3 times per day.

The results showed that mite load reduction was higher in selected
than unselected lloney bee colonies when they were leept at 10 °C.
Dai]y bee mor‘cah’cy rate was lower in selected stock relative to that
found in unselected stock in a simulated winter condition. Carbon
dioxide (CO,) concentration was shgh’cly higher in selected bees than
unselected bees, but the difference in this level was not signi{‘icant
and did not appear to be correlated with mite mor’cality when cluster
CO, concentration was low (less than 1.6%). Manipulating ventila-
tion migh‘c be used in combination with the use of resistant stock

to increase these CO, levels to the level that causes increased mite

mortality in our cage studies. This is currently l)eing examined in

studies in the winter of 2009.

6. R.W. CURRIE. THE EFFECTS OF DIFFERENT FORMIC
ACID APPLICATION METHODS ON TREATMENT EFFICACY
AND IMPACT ON COLONIES.

Single applications of formic acid using the “Amrine method” in
combination with honey bee healthy are reported to provide effective
control of mites because they kill a very high proportion of mites in
the brood (90-95%) (Amrine et al 2006). The O]Jjectives of this
stuc].y were to compare the relative eH‘icacy of three different applica—
tion methods for formic acid in killing mites in brood cells, and to
examine the effects of each treatment on queen loss. In the summer

of 2008 colonies infested with varroa mites were exposed to the



following three formic acid application treatments (and an untreated
control): 1. Amrine pads in combination with Honey Bee Healthy;
2. a pour-on application of formic acid that consisted of 5 applica-
tions of 40 ml of formic acid; and 3. a Miteaway 1I1® pad. Formic
acid concentration in hive air was monitore(l, frames of brood were
removed from each colony following treatment (a full single Amrine
treatment 1 application of pour on and only par’tial exposure to the
Miteaway 11®), the proportion of mites killed and remaining on
emerging bees after treatments were monitored and queen superse-

dure rates tllrougllout the season were assessed.

Formic acid levels in hive air were highly variable but reached the
highest levels (max 525 ppm) in the Amrine treatments compared to
a Miteaway 11® pad (330ppm) or the formic acid pour-on (max 150
ppm) . The results showed that mite mortality rates were 7+3, 4+3,
and 3+3 percent in the “recommended” single application Amrine
treatment, and partial (1 application) of Formic acid and Miteaway
II paol treatments respectively. The proportion of mites left on
emerging bees were 9+5, 17+4 and 6+4 percent in the single ap-
plication Amrine treatment, and partial Formic acid and Miteaway 11
pad treatments respectively indicating that a single application of the
Armine treatment would not provide effective of varroa under con-
ditions found on the Canadian prairies. At 14 days after treatment
began (only after 2 pour-on treatments and a partial Miteaway 11 pad
treatment) the infestation level on adult bees was lowest in the Mite
Away 11 pa.(l treatments, followed l)y the pour-on and Amrine treat-
ments. A second Amrine application was applied and mite levels
were monitored throughout the summer. Mite levels remained lowest
in the Mite Away 11 pad treatments throughout the summer although
differences in mite infestation did not differ between treatments.
Queen supersedure rates were higher in Amrine (two applications)
treatment 2090 than in the pour-on formic acid 10%, MiteAway II,
129 or control 10% treatments. Beekeepers using the Amrine pad
would have to be prepare(l to replace more queens than in the other

treatments. Honey bee llealtlly used in combination with the Amrine

pa(l is reporte& to reduce the rate of queen loss but we did not com-
pare Amrine pads with and without Honey Bee Healthy so we cannot

comment on whether this was effective or not.
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THE SASKATRAZ PROJECT: SELECTION OF
PRODUCTIVE HONEY BEE GENOTYPES WITH
TOLERANCE TO VARROA AND TRACHEAL MITES
AND DEVELOPMENT OF MOLECULAR MARKERS.

Albert RolJertson, Saskatchewan Beeleeepers Association,
Saskatoon, SK.

The on going objective of this project is to breed gentle, produc-

tive honey bee colonies, with tolerance to mites and brood diseases.
Attempts are also l)eing made to correlate tolerant phenotypes with
microsatellite, single nucleotide pair polymorphisms (SNPs) and
protein markers. Honey bee genotypes slxowing potential mite toler-
ance and beneficial economic traits have been and continue to be
accessed tlirougli out the worlcl, as well as from Canadian popula—
tions and established at an isolated yard site designated “Saskatraz”.
Colonies were initially established in June 2004 at the Saskatraz
site, after infection with tracheal and varroa mites, and natural selec-

tion is l)eing allowed to identify tolerant phenotypes.

In the spring of 2008 both indoor (300) and outdoor (1200)
wintered colonies were phenotypically evaluated for wintering abil-
ity, varroa and tracheal mite infestations as well as other important
economic traits (l)rood pattern, chalk l;)rootl., queen cl'iaracters, pollen
storage, temperament, longevity, etc.). Bvaluations began in early
May, involving 50 apiaries at Meadow Ridge Enterprises as well

as Saskatraz. Six Saskatraz selections (SAT 14, 17, 23, 28, 30,
34) were out crossed l)y approximately 25 different Saskatchewan
beckeepers between 2005 and 2007. About 3500 queen cells and
40 breeder queens from 14 different breeding lines were distributed.
In 2008 reselection of 5 lines were returned to the program l)y 3
different l)reecl.ers, and approximately 1200 queen cells and twenty
breeder queens of 8 new l‘)ree(ling lines (SAT-63, 65, 84, 87, 88,
94, 96 and 98) selected between 2007 and 2008 were released to
queen breeders in Saskatchewan, Alberta and Manitoba in 2008.

A thorough evaluation of varroa and tracheal mite population

growth was continued in the spring, summer and fall of 2008 at




the Saskatraz Apiary. Twenty-eight colonies were put in to winter

in the fall of 2007. Twenty-three colonies survived into the honey
flow with no chemical miticide treatments. Colonies were sampled
monthly for tracheal mite population growth (Provincial Apiculture
Lab, Prince Albert. Sk.) in adult bee populations by collecting 100
to 200 bees per colony. Adult bee populations were also evaluated
for varroa population growth analyzing alcohol washes. Varroa popu-
lation growth in all surviving colonies was also evaluated by natural
drop on a weekly basis at Saskatraz by counting sticky boards. In

the last 4 summers we only looked occasionally at varroa reproduc-
tion in sealed colony l)rood; however, we have found this is the most
important assay. The varroa mite reproduces in the bee worker and
drone brood. Some colonies were found to suppress varroa repro-
duction in the brood in general and others were found to reduce the
number of reproductive varroa per cell. These selection parameters
were added in 2008 for new selections. Honey production was
measured between ]uly and Septemher and selections were made on
the basis of honey production and varroa population growth (adults
and brood). The following selections were made in 2008 (SAT 63,
65, 84, 86, 87, 88, 96, 98). SAT 65 and 84 showed excellent sup-
pression of varroa population growth and all colonies except SAT 84
showed above yard average honey production (332 lbs/hive). Selected
colonies showed the following honey production for 2008: SAT 63=
483 lbs; SAT 65= 415 lbs; SAT 84= 273 lbs; SAT 86= 379 lbs;
SAT 87=359 lbs; SAT 88= 340 lbs; SAT 96= 486 lbs.

Analyses of varroa population growth by natural drop indicated that
SAT 65, 76, 78, 84, and 93 showed the lowest varroa population
from May to September 30, 2008. This data agreed with the alcohol
wash data collected Ly sampling adult bee populations. SAT 76, 78,
and 93 were removed from the selections because of poor honey
production. Natural drop analyses showed SAT 90 and 91 had the
highest varroa population growth, SAT 90 dying in carly September.
Further selections were made ]:)y extensive analyses of worker brood
(100 cells/time period) for selected colonies between July and Sept
2008, and for all colonies on September 16, 2008. Per cent cell
infestation was 16 per cent for SAT 84, and SAT 65, where as some
sensitive colonies had up to 92% of their brood cells infested (SAT
94). Analyses of the total number of varroa per brood cell indicated
SAT 84 was the lowest at 2.1 varroa per cell and the greatest infesta-
tion was in SAT 94 at 8.5 varroa per cell. A detailed investigation
on the health of the pre-emergent pupae in cells infested with varroa
has been initiated. We have found pupae heavily infected with varroa
are showing morphological anomalies including shorter abdomen,
deformed wings and many appear to die quickly on emergence or
prior to emergence. Hundreds of samples have been preserved for
morphological analyses by light microscopy. In addition 200 samples
have been collected and stored in liquid nitrogen for molecular
analyses (PCR, RT-PCR, proteomics) by GenServe Laboratories,
SRC.

In the spring of 2008 an intensive effort was launched to select
outcrosses of previous Saskatraz breeding lines and to establish these
colonies at an isolated yard site for closed population mating with
new Saskatraz selections. The purpose of this project was to pre-
serve the genetics selected since 1992 at Meadow Ridge and by the
Saskatraz Project since 2004. Honeybee semen and embryos cannot

be successfully cryopreserved for any substantial period of time;
y cryop y P

therefore, queen lines must be maintained and reselections (recurrent
selection) must be continually maintained. We now have 48 colonies
reselected in 2008 at a new Saskatraz yard designated Saskatraz
ECP. This yard will be maintained under standard commercial honey
production procedures and will not only serve for progeny analyses
on the heritability of honey production and varroa and tracheal mite
suppression, but as a source of elite drones for crossing with new
Saskatraz selections obtained by natural selections at Saskatraz.

The queens mated at Saskatraz ECP will serve as breeder queens for
commercial queen breeders and for further research.

In the spring of 2007 we discovered colonies showing characteristics
of Colony Collapse Disorder (CCD) at Saskatraz. CCD is a serious
worldwide threat to the survival of domestic honey bees, considered
to be responsible for one third of the world’s food supply because

of pollination. Saskatraz is unique in that it was established with

a diverse genetic base, all colonies were infected with both varroa
and tracheal mites, the bees are not moved, no chemicals were used
and all colonies were subjected to detailed analyses over a four year
period. We continue to perform post-mortem analyzes on dead bees
and pupae from these colonies. We are curren’t]y evaluating these
bees for the presence of viral and trypanosome like parasites, using
information published in Science Express (Cox-Foster et al. 2007
A Metagenomic Survey of Microbes in Honey Bee Colony Collapse
Disorder. Science Express 00I: 10. 1126 Science 1146498).

The evidence collected at Saskatraz over the past five years sug-
gests that the stress impose& By varroa and/or tracheal mites may
cause CCD. The honeybee and varroa mite samples collected over
the past five years at Saskatraz should shed light on this phenom—
enon. This work is being done in collaboration with GenServe Labs
at the Saskatchewan Research Council in Saskatoon who have the
equipment and technical expertise to perform these assays. Saskatraz
honey bee and varroa samples collected from both selected breed-
ers and control colonies evaluated between 2004 and 2008 are
being extracted and subjected to Reverse Transcriptase-Polymerase
Chain Reaction (RT-PCR) and PCR reactions to assay the presence
of honey bee pathogens and will focus on the pathogen history of
Saskatraz colonies dying with CCD symptoms in 2007 and 2008.
Procedures are following those published in (Cox-Foster, et al.
2007; 1bid) and will use the DNA primer sequences published to as-
say for Nosema spp and the honey bee viruses, Israeli Acute Paralysis
Virus (IAPV), Chronic Bee Paralyses Virus (CBPV), SacBrood
Virus (SBV), Deformed Wing Virus (DWV), Black Queen Cell
Virus (BOCV) and Kashmur Bee Virus (KBV). All of these primers
have been synthesize& and used to screen DNA from the Jr.ollowing
samples: SAT-04, SAT-34, Ger-25, Russ-1, CDN 2, and varroa.
SAT-04 was a non-selected colony sensitive to varroa, SAT-34
showed varroa tolerance, Ger-25 was DNA from drone semen from
a German selection for varroa tolerance imported in 2005, Russ-1
was a blue 40 Russian line imported as embryos from USDA, Baton
Rouge, La.; CDN 2 was a Canadian selection from Meadow Ridge
Enterprises Ltd, sampled in 2003 and varroa DNA was obtained
from varroa collected at Saskatraz in 2006. A. Mellifera actin (bee
muscle) was used as a control. Positive signals were obtained for
BQCYV in SAT-04, 34, and Russ-1; for CBPV in all samples but
Russ-1 and varroa; for DWV in all but SAT-04 and varroa; for
Entomop}lthorales (fungus) in all samples except varroa DNA; for
IAPV-1 in all samples but varroa; for KBV-1 in all DNA samples



but varroa, for Trypanosomatidae in all samples but varroa; for
Nosema Apis and Ceranae, in all samples but varroa DNA; for SBV
in all DNA samples but varroa, and for IAPV in all DNA samples
but varroa. No clear signals were obtained for IAPV-2; KBV-2; or
ABPV. A positive signal was detected for a varroa marker in SAT-04
DNA, but results in the other samples were not clear. These observa-
tions suggest that viral DNA sequences exist for IAPV-1 in genomic
DNA from all honey bee lines tested since 2002. We set out to test
the hypothesis that some pathogenic honey bee viruses (i.e. IAPV-1)
exist in the honey bee genome and stress (such as varroa infestation)
may induce the expression of the RNA form, which is the pathogenic
entity. Therefore, these viruses may be retroviruses and exist in latent

forms in the honeyl)ee genome.

This spring and summer RNA isolation and RT-PCR procedures
were performe& at GenServe Labs, SRC on the same samples listed

above as well as samples of pupae collected at Saskatraz in the
spring of 2007. Adult bees and pupae from dead Saskatraz colonies
were sampled, RNA extracted and RT-PCR procedures performed
for IAPV with a 586 base primer received from Dr. Judy Chen,
USA. A positive signal was obtained in a 17 day old pupae with
severe varroa infection. We have now collected a new set of pupae in
2008 showing symptoms of DWV, supporting our hypothesis. These
samples will be analysed in 2008-20009.

After five years of selections for honey production and varroa toler-
ance we have identified 14 lines with good honey production and
varroa tolerance (SAT-34, 65 and 84). We have also identified at
least 6 lines (SAT 04, 06, 24, 90, 91, 94), which show extreme
sensitivity to varroa population growth. We expect to obtain defini-
tive molecular markers (microsatellites, SNPs and proteins) for

varroa tolerance from these lines in the next year.

INTEGRATED MANAGEMENT OF NOSEMA &
DETECTION OF ANTIBIOTIC RESIDUES
CBRF PROGRESS REPORT 2008

Steplzen E Pernal and Andany P. Me/atlmpou/os
AAFC Research Station, Beaver/odge AB

During 2008, we commenced the first year of our nosema proj-

ect, malzing signiﬁcant progress towards our objectives. First, a

large spring field stucly was conducted which examined alternative
formulations and dosaging of fumagi”in, coupled with analyses for
fumagi”in residues in honey. A second field study was also started
which assessed the efﬁcacy of fumagi”in treatments for wintering
colonies. We also attemp‘cecl to determine the seasonal abundance of
N. ceranae in Canada by ana]yzing samples from cooperating produc-
ers, collected throughout the field season. FinaHy, we screened a
wide range of alternative compounds for the control of nosema using

incubator cage trials.

A. DEVELOPING OPTIMAL APPLICATION METHODS
FOR FUMAGILLIN

SPRING 2008 NOSEMA EFFICACY AND RESIDUE STUDY

Objective:

To evaluate optimal dosing and formulation combinations for apply-
ing fumagillin to package bee colonies in the spring, and to examine
residual effects of fumagillin deposition into honey. This informa-
tion will be vital for devising a strategy to control N. ceranae in the

spring and avoid contaminating honey.

Methods:

Nosema Treatment Eﬁ:icacy

An apiary site was established at the Mountain Trail facility of Agri-
culture and Agri-Food Canada Research Farm in Beaverlodge, AB.
Colonies used in the experiment were established from 1 kg package
bees imported from New Zealand, being hived on 26 April 2008.
Eighty-eight packages were housed in full-depth Langstroth hive

bodies and were maintained as single brood chamber colonies for the

duration of the experiment. Frames in the centre of brood nests used
to hive paclzages were previously irradiated, with peripheral frames ob-
tained from disease-free honey supers. At the time of hiving, 30 adult
bees were sample(l from each paclzage for the detection of inherent

Nosema spore densities, using standard light microscopic techniques.

Nine days after establishment, colonies were inspected to ensure
queens were laying and to ensure that colonies were of even strengt}l.
Colonies retained their New Zealand queens as provided in paclzages

and were replaced with unselected stock in the event of mortality.

Eighteen days after establishment, all colonies to be treated were
inoculated by drenching with 200 mL of 1:1 (v:v) sucrose solution
in which 1 x 108 viable N. ceranae spores were suspended. These
spores were derived from freshly killed and macerated live bees which
had previously been determined to be infected with high levels of N.
ceranae, confirmed by PCR tec}lniques l)y our collaborators at USDA
Beltsville.

Eleven treatments were used in the experiment, each with 8 replicate
colonies. One treatment, established to be free of nosema, served as
an uninoculateol, untreated control while a second control treatment
was inoculated with N. ceranae but was not treated. The remaining
nine inoculated treatments were treated with Fumagilin-B (Medivet
Pharmaceuticals, High River, AB) (DIN 02231180) formulated in
syrup, sugar dustings and pollen patties. The total amount of active
ingredient (ai.) applied over two successive, weekly applications
corresponded to 0.5, 1 and 2x label dose rates (95 mg) for package
colonies. Syrup treatments were applied in each of two - 2 L 1:1 (v:v)
sucrose solutions, while dusting treatments were applied in two appli-
cations of 20 g of icing sugar. Pollen patties (100 g) were composed
of a base (by weight) of 40% pollen, 20% soy flour and 40% sucrose
syrup 1:1 (v:v). Bach patty contained half of the total treatment dose.

Treatments were applied 27 days after establishment with the sec-
ond (final) application of treatments occurring six days later. The
amount of treatment materials remaining in colonies was visually
estimated (sugar dustings) or weighed (pollen patties) each week,

until fully consumed.




All bee colonies were sampled for adult bees for the determination
of nosema spore levels at weelzly intervals (6 weelzs), then l)i—weelzly
until 22 Aug 08. Thirty foragers were collected from the hive
entrance or, if the weather was inclement, from the inner cover.
Collections took place during early afternoon periods, and bees were
placed in 50 mL centrifuge vials containing 70% ethanol.

Colony strengt}l was evaluated I)y estimating the area of adult l)ees,
as well as sealed and unsealed brood, using a plexiglass grid with 2.5
x 2.5 cm divisions. Colony assessments were made the day prior to
the second treatment application, at the end of June and at the end
of August.

Two control colonies were maintained on a scale and weight loss or
gain was recorded twice a week throughout the experiment. Supers
were weig}led and net honey pr()(luction recorded for each colony at

the time of extraction.

Antibiotic Residues

Five replicate colonies were sampled per treatment for residues. For
residue determination, 15g of newly-deposited honey was collected
using a sterile wooden splint. Honey was representatively sampled
across several frames in the brood nest of each colony and placed in
opaque plastic containers with lids. Samples were drawn starting 7
days after the last treatment application, and continued weekly for
four weeks. Thereafter, sampling continued biweekly until the end of
July. When honey supers were placed on colonies, two samples were

co”ected, one from the brood nest and one from the honey supers.
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Immediately after being drawn, samples were temporarily stored in
an enclosed cooler with &ry ice. When returned to the lalo, samples
were held at -20° C, or colder, until analyzed. Shipping of samples
to our collaborators at the AAFRD Agri-Food Laboratories Branch

was also done on dry ice.

Representative samples of bulk treatment batches on each of the two
treatment dates were also retained to verify initial concentrations of

fumagillin in syrup.

For analysis, fumagillin residues were concentrated and purified by
solid phase extraction of diluted honey samples and then analyzed
by reversed-phase HPLC with electrospray ionization tandem mass

spectrometry.

Results and Discussion:

Nosema Treatment Efficacy

Preliminary conclusions can be made regarding nosema inoculations
of colonies from this experiment, and the effectiveness of fumagil-
lin treatments. First, initial samples of spore levels from the New
Zealand pacleage bees were exceedingly low, with almost no detect-
able spores found in any sample. After applying our nosema spore
suspensions on 14 May 08, infections rapidly established by 20 May
in all treatments (Fig.1). It is of interest to learn that even though
three previous PCR analyses of spores used to infect experimental
colonies were positive for the presence of N. ceranae only, samples
from the experimentally infected colonies on 20 May proved to
contain both N. ceranae and N. apis.
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Figure 1. Mean number of nosema spores per bee from spring applied treatments for package bees, established 26 April 2008 (n = 8 colonies / treat-
ment). Multiples of label dose rate of fumagillin (0.5, 1.0, 2.0x) refer to cumulative dose applied over two successive dates (23, 20 May). (Dust = Icing

sugar Justings; Patty = po//en patties; Syrup = Sucrose syrup).



After application of treatments on the 30 May, spore levels were
observed to rapidly decrease with the exception of the unmedicated
treatments and the lowest dosages of the patty treatments. The latter
may suggest that higher dosages of fumagillin are needed for early
season disease suppression when administered in patties, or that
suppression using patties is slower to occur than with other methods.
Also of interest was the fact that the uninoculated control treat-
ments appear to have moderate spore levels on the same (late, despite
having non-detectable spore levels at the beginning of the experi-
ment. Thoug}l unexpected, this could suggest transfer of the disease
by drifting foragers, the unexpected contamination of spores from
comb used to stock this treatment or insensitivity of our sampling
technique in determining pre-inoculation nosema levels. Neverthe-
less, this result does not preclude our ability to assess the efficacy of

fumagillin treatments.
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Figure 2. Mean number of nosema spores per bee from spring applied
treatments for package bees, on 13 June 2008 (n = 8 colonies / treat-
ment). For treatment descriptions, refer to Fig. 1. (Tukey-Kramer HSD

comparisons for square root transformea[ a’ata, raw data p/ottea]; a=0.05).

In Figure 2, we see a detailed profile of specific treatments on 13
June. On this date, spore levels in all treatments were reduced
compared with that of the controls and with pre-treatment levels on
20 May. Statistical separation of the 1.0x Dusting and 2.0x Patty
treatments from the control treatments was not possible on this
date, because of high within-treatment variance. Nevertheless, early
indications would suggest that even half-label doses of fumagillin
have the potential to suppress nosema spp. mixtures in the spring,

irrespective of the delivery vehicle.

The general trend in spore reduction across fumagillin treatments
continued for the remainder of the experimental period (Fig. 1),
and appears to have protected colonies from excessive nosema
build-up or spikes in population. Some individual treatments, on
speci{'ic ola’tes, were observed to have elevated spore counts, however
these were transitory, and typica”y related to an elevated count
within a single colony in the treatment. Mean nosema spore densi-
ties in treated colonies were lower than for the untreated colonies
on the last sampling date, 22 August, for all but the 1x patty treat-

ment.
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Figure 3. Mean lzoney producfion per co/any for treatments in spring
nosema package efficacy experiment 2008 (n = 8 colonies / treatment).
Dashed line represents overall mean. For treatment a’escriptions, refer

to Fig. 1.

In Figure 3, honey production from treatments in the spring fumsgil-
lin efficacy experiment is presented. In gross terms, higher levels of
honey production are seen in treatments with higher doses of fuma-
gillin, however no statistical separation can be made. Because honey
production is a colony-level factor influenced by many variables,

this separation might only be seen if the level of replication in the
experiment was significantly increased. Honey production is known
to be influenced by inherent infection levels for N. apis. As such,
correlations between honey pro&uction and spore levels at different
times in the season will be further examine&, now that data from all

sampling dates is available.

During 2008, two studies were been published supporting the efficacy
of fumagillin in syrup applications. The first by Higes et al. (2008)
shows that a total of 120 mg. a.i., applied as four successive applica-
tions in 250 mL of sucrose syrup, is effective at suppressing N. cera-
nae infections in Spain for a period of six months, after which time
reinfection occurs. The other, a study of Nova Scotia commercial
beekeepers by Williams et al. (2008), shows general suppression of

N. ceranae spore levels among apiaries in the spring, compared with
untreated apiaries, subsequent to label dose treatments of fumagillin
the previous fall. Though spring-time reductions in infection levels
were seen, these results also showed high variability among apiaries
and loss of suppressive effects ]3y summer. Collectively, the data from
these studies and our work are supportive of the control of N. ceranae
with fumagillin. It is anticipated that our project, when complete, will
provide comprehensive information on the management of nosema

with fumagillin and other chemotherapies.

Antibiotic Residues

At this point in time, fumagillin residue LC-MS/MS methodologies
are being developed by our collaborators at the Alberta Provincial
Agri-Food Laboratories Branch in Edmonton. After this develop-
ment is complete, residues of fumagillin and its degradation products
in honey can be determined. We anticipate these data will not be
available until the spring or summer of 2009.




FALL 2008 NOSEMA EFFICACY STUDY

O]aiective:

To evaluate optimal closing and formulation combinations for apply—
ing fumagiuin to full-size colonies in the fall, preparecl for outdoor
wintering.

Methods:

This experiment was conducted using full-sized colonies occupying
two brood chambers. Methods employed were similar to those in

the spring efﬁcacy experiment. As such, only a brief description of
methods will be provicled..

Colonies available for the study were screened for nosema infec-
tions during the first week of Septemher 2008. All colonies used in
the experiment were initia”y determined to be free of any infection.
Colonies were infected from 1 - 3 October l)y applying 87 million
spores per colony in 250 mL of 2 M sucrose syrup, dribbled onto the

brood nest frames.

A total of 48 colonies were selected for the experiment which had 4
treatments, each with 12 replicate colonies. One treatment served
as an inoculated, untreated control, while the remaining three treat-
ments were treated with {umgillin at normal label rate doses for fall
(190 mg a.i. per colony), either in bulk syrup, icing sugar dustings or
as a limited volume syrup drench. Bulk syrup treatments were ap-
phed in 8 L of syrup, as per normal fall feeding. [cing sugar clustings
were administered using one applica’cion of 20 g of icing sugar while
syrup drenches used a single application of 250 mL of syrup pourecl
over the brood nest. All syrups consisted of 2 M sucrose solution.

Treatments were appliecl one clay after colony inoculation.

Colonies were sampled for older bees from the periphery of the
brood nest, immedia‘cely before treatment application, and at two and
four week intervals thereafter. Colonies will be samplecl biweelzly
after Leing unwrappecl from wintering, until late August 2009.

Results:

At the present time, samples from this experiment are Leing pro-
cessed and spring sampling has not yet occurred. We anticipate
presenting these data at Beelzeeping Industry Meetings in2009.

B. SCREENING ALTERNATIVE THERAPIES
FOR THE CONTROL OF NOSEMA SPP.

O]aiective:
To broadly screen alternative c}lemotherapies for control of N. apis

and N. ceranae using incubator-based cage trials.

Methods:

An incubator-based bioassay was developed to screen multiple com-
pouncls over a wide dose range to against both N. apis and N. ceranae.
To accomplish this, one-hole queen cages (C.F. Koehnen & Sons,
Glenn, CA) were loaded with 10 newly-emerged worker bees, derived
from healthy colonies. Cages were inoculated with spore suspen-
sions of either species of nosema and were providecl with treatments
formulated in candy, ad libitum. Candy was placed in plastic queen
cell cups fit into the upper hole of the cages. The cancly base was
mixed in bulk, compose& of 30 g of nulomoline mixed with 100 g of

drivert sugar. In turn, the candy was formulated with compounds or
commercialized products to be evaluated at precise doses. Bees were
incubated in a humidity-controlled incubator set to hold 34+1°

C and 70% RH. Two cage screening experiments were conducted
during 2008.

Cage Experiment 1:

Newly-emerged bees, collected from four separate colonies, were
loaded 10 per cage and inoculated with 100 pL of 1:1 (v:v) sucrose
syrup containing 3 million spores per mL of either V. apis or N.
ceranae spores (day 0). Similar inoculations were made over the next

two successive days.
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Figure 4. Mean numbers of spores per bee in first antibiotic cage screen-
ng trial (n = 4 cages/ dose/ treatment). Dose presenteJ 1s ][or the lziglzest
dose tested (1 mg/kg for powdered solids and 10 mg./kg for liquid prod-

ucts). Spore counts for surviving bees at a’ay 12 aﬁer exposure to V. apis.

Cages containing each species of nosema were provided on day 0 with
treated candy—l)ased formulations of 29 compounds or formulated
products, listed in Figure 4, or were given unmedicated candy. For
compounds that were powdered solids, dosages used were 0.01, 0.1,
and 1 mg/lzg. In order to achieve an acceptal)le candy consistency,
formulations for liquids (Nozevit, Vita Green, Vita Gold, Acetic
Acid, Honey Bee Healthy, Cinnamon Qil, Aniseed Qil, Eucalyptus
Qil, Eugenol) were required to be in a higher dose range: 0.1, 1 and

10 mg/lzg. Four replicate cages per dose per treatment were used.

The number of dead bees was visually inspected on days 4, 7 and 12.
Three live bees were removed from the cages on day 12 and their
ventriculi added to 300 ul of water. The ventriculi were macerated

and spore levels counted microscopically.

Cage Experiment 2:
Newly-emerged bees were collected from five different colonies and

loaded into cages and inoculated as per Cage Experiment #1.

Cages containing each species of nosema were provided on day 0
with treated candy-based formulations of 12 compounds or formu-
lated products, listed in Figure 5, or were given unmedicated candy.
These compoun&s proved to be the best at suppressing nosema infec-
tions in Cage Experiment #1, without causing excessive mortality.

For compounds that were powdered solids, dosages used were 0.01,



= 0 mg/k 0 mgk
100 {7d = .07 mgig = 1oy =
80 === 0.1 mgikg 1 10 mgikg
60 = 1 mg/kg == 100 mg/kg
g 2
§%) gl hiiaid i hoi bl
- 0 ﬁ-lIIII
g 100 121d n
2 80
60
40
20
’ s o A
i B (8 0% @ N 0 e® ¢ a0
€
ve*‘ﬁ“‘&qo“ & eﬂ“d@“{;@“?v" =4 AR
o Wt et

Figure 8. Proportion o][ dead hees per cage across treatments in second
antibiotic cage screening trial on days 7 and 21 after exposure to N, aprs (n
= 5 cages / dose/ treatment.)

0.1,and 1 mg/leg. In order to achieve an accepta]ole candy consis-
tency, formulations for tiquicts (Nozevit, Vita Gol(t) were require(t
tobein a higtrer dose range: 1, 10 and 100 mg/lzg). Five replicate

cages per dose per treatment were used.

The number of dead bees was inspecte(t on day 4,7, 14 and 21.
Three live bees were removed from the cages on ctay 21 and their
ventriculi added to 300 ul of water. Ventriculi were macerated and

spore levels counted microscopically.

Results:
Not all samples from this experiment have been tully processect and
analyzect. A comp]ete data set for pertaining to N. apis is available

and is discussed herein.

Representative results for Cage Experiment #1 can be seen

in Figure 4, which shows reductions in spore numbers for 29
individual compountts or formulated commercial proctucts tested
at the highest dose used in this experiment (1 mg/leg for powders
and 10 mg/lzg for hquids). These loioassays are useful in broadly
screening compouncts into three categories: 1. those that suppress
spore ctevelopment; 2. those that do not suppress spore ctevetop—
ment; and 3. those that very reactity kill bees. Of interest are such
commercial formulations as Honey Bee Hea]ttry and Vita Green
which showed no effective spore reduction, whatsoever. Ttrymol
also provect not to reduce spore levels signiticantly in this experi-
ment, though other studies have shown some anti-nosema effects.
Nevertheless, tumagi]]in proved to complete]y suppress spore devel-
opment at every dose tested. Also highly effective was ritampicin,

which is also known to be very effective at suppressing the gI'OWt}l
of Paenibacillus larvae.

Based on results of this pretiminary screen over all doses tested and
talzing into account all mortality data and other hazardous charac-
teristics of the materials evaluated, 12 of the more promising can-
didates were run in a second screening. In this experiment bees were
sampted for spore reduction after a much longer interval of exposure

to nosema and medications.

Figure 5 lists the ten powctere(t treatments and two liqui(t commer-

cial products evaluated in the second cage screening experiment.

This figure summarizes mortality at two intervals, day 7 and day 21,
the latter being the end point of the experiment. By day 21, most
treatments, irrespective of dose had high levels of bee mortality with
the exception of thiabendazole, the 0.01 and 1 mg/kg dose of genis-
tein and the 1 mg/kg dose of resveratrol. This period of evaluation
may be too long for comparative purposes; in future assays we may

wish to terminate the experiment earlier.
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Figure 6. Mean numbers of spores per bee in antibiotic cage screening
trials (n = 5 cages / dose/ treatment). Spore counts for surviving bees at
a]ay 21 a)[ier exposure to V. apis.

Figure 6 lists the most promising candidates based on all screen-
ing, taking into account overall mortality and spore reductions at
day 21. These compouncts are all interesting and most have several
other uses. Thiabendazole and carbendazim are fungicides which
have long been off patent, and are now carried in the marlzetplace
tJy generic manufacturers. Both have uses as prophylactic treat-
ments for the control of Dutch Elm Disease. Thiabendazole is also
registered for use in Canada as part of an ingredient in a veterinary
topical dermatologic solution, and is used in other parts of the
world to control mould and blight on fruit. Genistein is an isol-
flavone found in a number of plants and is primarily isolated from
soy. It has demonstrated activity against human microsporidia.
Resveratrol is also a plant derivative, a phytoalexin, found in the
skin of red grapes. It extends the lifespan of short-lived species of
animals and is produced by several plants under attack by bacteria
of fungi. It has been shown to have promise against honey bee N.
ceranae in a recent study (Maistrello et al. 2008). Metronidazole
is registered for several human uses in Canada. It is used mainly in
the treatment of infections caused by anaerobic bacteria and pro-
tozoa. Phenyl salicylate is an intestinal antiseptic, formerly used
in sunscreens. It has a registered human use in Canada as part of
an oral medication and was shown by White in 1919 be effective
against N. apis. Rifampicin appears to have no registered uses

in Canada but has been used as part of a cocktail (trug treatment

against tuberculosis.

We will continue to evaluate these and other compouncts. Those that
show promise will also be examined for their potential for registra-

tion in Canada.




C. NOSEMA PHENOLOGY

O]aiective:

This project will survey the seasonal occurrence of N. ceranae and N.
apis across different regions in Canada. A more comple’ce understand-
ing of the seasonal occurrence of these two species will help in formu-

la‘cing a more effective strategy for managing both nosema species.

Methods:

With the assistance of provincial extension personnel, we identi-
fied cooperating producers (1 BC, 4 AB, 1 SK, 3 MB, 3 ON) with
N. ceranae in their operations. These l)eelzeepers agteed to sample
apiaries on a biweekly basis from Apri] until October in 2008. For
beekeepers sampling a small number of colonies, 50 foragers were
samplecl per colony. In situations were larger apiaries are samplecl,
a minimum of 10 foragers per colony were sampled. Samples were

placecl in isopropyl aleohol for preservation.
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Figure 7. Temporal patterns of N. ceranac infections sampled from com-
mercial apiaries in five Canadian provinces. Graphs with different coloured

Lachmuan are p/ofted against di}[ferenf Yeaxis scales.

Results:

Groups of 2008 samples were received by our laboratory and spore
counts per bee were determined via microscopic methods for each
sampling date. Figure 7 illustrates the results of these counts.
Though no one, distinct, pattern is observed from these samples,
these prehminary data indicate that N. ceranae can be detected in
mid-summer months, in some cases at high levels. High mid-sum-
mer spore counts are not typical with N. apis. As such, if huild—up
and lloney production in colonies appears to be suspect, sampling for
N. ceranae in mid-summer may be advised. The possi]oility of high
N. ceranae infections during mid-summer also emphasizes the need

for active management of this disease cluring the spring.
Further p}lenological sampling will occur in 2009. In addition,

more detailed examination of the nosema species compositions of

samples will take place.
D. PROJECT PERSONNEL:

In addition to the PI and project collaborators, two summer students

were hired to assist with this project and maintain honey bee colo-
nies. These were Julian Camsell, a recent high school graduate with
aspirations in the field of })iology, and Ke”y Camsell, a pos’tsecon&—
ary student having completed first year biology at Grande Prairie
Regional College.

The PI will also co-supervise a new Ph.D. student, Mr. Johan van den
Heever, who will commence his graduate tenure in January of 20009.
Mr. van den Heever will be responsible for much of the technique
development for LC-MS/MS residue detection of fumagillin and its
degradation products in honey, as well as residue determination for

experimental samples.

The hiring of a postdoctoral fellow was delayed because of restric-
tions in the use of AAFC MII matcl'ling fun(],ing, only made known
to the PI in late spring of 2008. Because there was little time to
restructure L)udgets or attract alternate personnel (sucl’l asa Ph.D.
student) the PI deferred the matching finding for one year, to start in
April of 2009. This will not reduce the matching funding available
for 3 continuous years, unless industry funds fall below committed

levels established in 2008.
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CANADIAN THERAPEUTIC HONEY: CAPTURING
MARKET OPPORTUNITY BY ADVANCING
RESEARCH RESULTS

Katrina Brudzynski, Brock University, St. Catharines,
Ontario, Canada

Canadian honey producers are confronted with several challenges as
a result of glol)al competition for lloney market share. This competi-
tive environment allows only for modest profit margins to beekeep-
ers due to a pressure to produce large volumes of lligll quali‘cy honeys
at low wholesale prices. To increase the industry proﬁtabili‘cy new
approac}les are needed such as diversification of the produc’cs and

generating new markets.

A new market opportunity emerged recen‘cly with a re—discovery of
honey health—promoting qua]ities. Research results conducted mostly
on New Zealand Manuka honeys, derived from Leptospermum spp.,
demonstrated its broad antibacterial activity and led to a develop—
ment of Manuka honey asa therapeutic agent. The medical use of
Manuka honey allowed it to enter a very profitable $4.2 billion

wound—heahng market.

Question arose whether Canadian lloney could follow similar pa‘cl}
to active Manuka lloney and become an antibacterial agent. Research
conducted on over 100 samples of Canadian honeys demonstrated
that they possessed antibacterial activity and therefore can be
developecl into a therapeutic procluct. However, further advance-
ments of these research results were needed to justify development
of Canadian lloney for wound-care market, main]y: (a) to identify
honey type as the best candidate for Canadian Therapeutic Honey,
(b) to demonstrate the antibacterial activity of Canadian honeys
against bacteria cornmonly colonizing wounds and (c) to formulate
best practices guiclelines for l)eelzeepers interested in the production
of Canadian Therapeu’cic Honeys. This research project was possib]e
thanks to funds received from the Agricu]tural Adapta‘cion Coun-
cil, Canadian Bee Research Funds, Bee Maid Honey and Canadian
Medicinal Honey Co. Ltd.

The outcomes of this project indicate that Canada produces abun-
dance of lloney types with a very good antibacterial activity (MIC 90
ranging from 25% to 6.25% v/v). This fact alone creates a potential
for marlzeting some types of Canadian lloneys, such as louclewlleat,
Mueljerry and sweet clover varieties, for health-food market and for

clinical use.

Importantly however, these well-identified active honeys showed in
our project ability to inhibit grow‘ch of antibiotic-resistant bacteria
isolated from non—hea]ing wounds such as Methicillin-resistant
Stapljy]ococcus aureus (MRSA) and Vancomycin-resistant Enero-
coccus spp.(VRE) generating the prospect for their future medical

uses.

The project showed a need for estab]ishing best practice guiclelines
for those interested in the production of ’cherapeutic honeys to assure
its e{ficacy, purity and stability/ shelf-life. The results of the project
demonstrated that the current practices of lloney extraction and

processing in temperatures up to 42,°C would have some impact on

LE MIEL THERAPEUTIQUE CANADIEN: RESUL-
TATS D’UNE RECHERCHE AVANCEE VISANT LES
OPPORTUNITES DU MARCHE

Katrina Brudzynski, Brock University, St. Catharines,
Ontario, Canada

Les producteurs de miel canadien sont confrontés a plusieurs défis en
raison de la concurrence gloljale sur les parts de march¢ du miel. Cette
compétitivité n'offre qu'une modeste marge de profit aux apicu]‘ceurs,
et ce, en raison de la pression pour produire de grande quantité de miel
de qua]ité a prix tres abordable. De nouvelles approclles axées sur la
diversification des procluits et la création de nouveaux marchés sont

nécessaires pour augmenter les marges de proﬁt de lindustrie.

Une nouvelle opportunité a récemment émergé sur le marché grace
a la re-découverte d’'un miel aux attributs pro-santé. Les résultats de
la recherche effectuée en grande partie sur les Nouveaux miels de

la Nouvelle Z¢lande Manulza, qui dérivent du Leptospermum, ont
révélé I'étendue de ses propriétés antibactériennes et ont conduit au
cléveloppement du miel de Manuka employé comme agent théra-
peutique. Lutilisation de ce miel a permis de cibler un marché tres

abordable a des fins médicales, celui de la guérison des blessures,

évalué a 4,2 milliards de dollars.

Une question capi‘cale intervient afin de déterminer si le miel ca-
nadien peut suivre le méme chemin que le miel dActive Manuka et,
ainsi devenir un agent antibactérien. Une recherche effectuée sur une
centaine d’échantillons de miels canadiens a démontré que ceux-ci
possedent également des propriétés antibactériennes et peuvent donc
devenir des procluits tllérapeutiques. Cepenclant, une analyse p]us
poussée des résultats a été nécessaire pour expliquer le cléveloppe—
ment du miel canadien sur le marché des soins aux blessés et ce pour
:a) identifier les meilleurs candidats du miel tllérapeutique canadien,
b) démontrer les propriétés antibactériennes des miels canadiens
contre la formation des bactéries au niveau des blessures et, c) pour
établir de meilleures directives pour les apiculteurs intéressés a la
production du miel thérapeutique canadien. Ce projet de recherche

a été possil}le grace aux fonds recus du Conseil de I'adaptation Agri-
cole, au Fonds canadien de recherche apicole, au Bee Maid Honey et

ala Companie Canadian Medicinal Honey Ltd.

Les résultats de ce projet démontrent que le Canada produi‘c une grande
quantité de miel ayant de trés bonnes propriétés antibactériennes (un
MIC 90 allant de 25% a 6,25% vilv). Ce facteur crée a lui seul une
opportunité de mise en marché pour certains types de miel canadien,
tel que les variétés de sarrasins, de bleuets et de trefles des champs, pour

le marché sur la nutrition ljiologique et pour lemploi médical.

Qui plus est, ces miels ont le potentiel de pouvoir retarder la crois-
sance des bactéries luttant contre les antiljiotiques qui sont isolés de
tout soin curatif, comme le Sfaplly]ococcus aureus résistant a la mé-
thicilline (SARM) et lreuférocoque résistant a la vancomycine (ERV),

et anticipent beaucoup d’espoir pour la médecine de demain.

Ce projet révéle le besoin d’élaborer de meilleurs stratagemes en
faveur d'un public intéressé a la procluction des miels the’rapeutiques

afin d’en assurer son eH‘icaCi‘cé, sa pureté et sa stabilite (c—é.—tl sa durée




the final antibacterial activity reducing the activity of very active to

honeys with the average antibacterial activity.

The eradication of yeast is usually done by heating of honey at 62°C
for 15 min. Yeast are completely destroyed at this temperature.
Results from our laboratory indicated that this relatively short heat-
ing time (15 min) at 62°C (when the internal temperature of honey
reached 62°C as indicated by the temperature probe inserted into
honey) has been found acceptable since it had a little impact on the

antibacterial activity.

Extracted honeys kept in conditions of high humidity absorb water
from the environment, increasing their moisture and water activ-
ity levels. Water activity is generally defined as free water available
for microorganisms to be used for their growth and multiplications.
High water activity therefore is responsible for honey fermentation

and spoilage.

We have shown in this project that keeping the moisture content of
extracted honeys between 0.52 to 0.69 water activity (which trans-
lates to 14 - 219% moisture content) was critical for maintaining the
high antibacterial activity of honeys. Honeys characterized by low
water activity had high antibacterial activities.

Medical-grade honeys for clinical application require purity from
microbial contaminations. Two ways of eradication of contaminat-
ing microbes were tested in this project: flash heating (72°C for

3 min) and sterilization of honey by UV light. The results showed
that honey sterilization by flash-heating was detrimental to the
antibacterial activity. The high temperature of flash heating (72°C)
completely destroyed the antibacterial activity of honeys. In contrast,
sterilization by UV-irradiation did not affected the antibacterial

activity at all and prolong shelf-life of active honeys from one day to
over 100 days.

In conclusion, the project outcomes present clearly a feasibility of
developing Canadian honey, such as buckwheat honey, clover and
fresh blueberry honey, into a therapeutic agent. The next important
step in this process will be acquiring the regulatory approval for
t}lerapeutic honeys from Health Canada.

The novel application of honey as a therapeutic agent opens new
markets for this honey: health- food and wound-care market. Market
research showed that both markets are growing in a fast pace, with
wound-care market projected to reach $5.6 billion by 2009. Enter-
ing these markets with Canadian Active Honeys will present an
immense benefit to laeelzeepers at the national level: It presents an
opportunity for honey producers to receiving premium prices for this
value-added product. It would also proviole health-care with a novel
antibacterial agent of broad spectrum of action including antibiotic-

resistant bacteria.

de conservation). Les résultats du projet révelent que I'¢tablissement
usuel d’extraction et de traitement de miel, & température maximale
de 42 °C, a un impact sur 'activité antibactérienne résultante et
permet de passer d’'une activité antibactérienne trés grande a une

production de miel modérément active.

Lextirpation de la levure est normalement obtenue en chauffant

le miel a 62 °C pendant quinze minutes car cest a cette tempéra-
ture, que les levures sont réduites a néant. Les résultats de notre
laboratoire indiquent que ce temps de chauffage de 15 min, qui est
relativement court, est acceptahle puisqu'une fois que la température
interne du miel, indiquée par le thermostat, a atteint 62 °Ciln'y a

quasiment pas d 1mpact sur les propriétés antibactériennes.

Les extraits de miel maintenus a 'état de givrage absorbent l'eau
environnante, augmentant ainsi le taux d’humidité et d’activité de
leau. L'activité de I'eau est un terme normalisé employé pour décrire
la disponibilité de I'eau dans la croissance et la multiplication des
micro-organismes. Ainsi, une augmentation des propriétés de l'eau

serait responsable d’une fermentation et de la détérioration du miel.

Crace au progrés technique établi dans ce projet, on réalise qu'il est
indispensable de garder le taux d’humidité des extraits de miel a une
activité de l'eau de 0,52 a 0,69 (ou a une teneur dhumidité de 14

- 21 %) afin de maintenir les propriétés antibactériennes a un niveau
trés élevé. Tout miel a faible teneur d’eau se retrouvera donc avec une

activité antibactérienne élevée.

Les catégories du miel médical a usage clinique exigent un as-
sainissement de toute contamination microbienne. Deux fagons
d’extirper les germes sont examinées dans cette étude : les tempéra-
tures du chauffage Flash (¢levées a 72 °C, pendant 3 minutes) et

la stérilisation du miel par les rayons UV. Les résultats confirment
que la stérilisation du miel par chauffage instantané est nuisible

aux propriétés antibactériennes. La température du cl'laulqage Flash
(&e 72 °C) détruit toute activité antibactérienne dans les miels. En
revanche, la stérilisation faite par l'irradiation des UV n’affecte nul-
lement les propriétés antibactériennes et prolonge méme la durée de

conservation de ces miels d'une journée a plus de 100 jours.

En conclusion, les résultats de I'étude présentent clairement un coté
pratique pour le développement du miel canadien comme le miel
aux sarrasins, le miel de trefles et de bleuets £rais, en leur permettant
d’agir comme des agents thérapeutiques. La prochaine étape qui est
cruciale dans ce processus s'obtiendra avec 'approbation de Santé

Canada sur la normalisation des miels thérapeutiques.

La nouvelle utilisation du miel comme agent thérapeutique ouvre les
portes du marché des produits de santé naturels et des soins de plaies.
Lstude effectuse sur ces deux marchés présente des opportunités
sans cesse grandissantes dans le domaine des soins-curatifs et devrait
atteindre 5,6 milliards de dollars en 2009. Grace aux propriétés

des miels cana&iens, les apiculteurs auront un énorme avantage

au niveau national en accédant a ces marchés. Cest une occasion

en or pour les producteurs de miel qui recevront de fortes sommes
pour leur pro&uit. Cela permettra égalemen’t au domaine de la santé
d’avoir un nouvel agent antibactérien possédant un grand éventail

d antllnothues qu1 peuvent résister aux bactéries.



Canadian Honey Council - General Fund
Calgary, Alberta
Statement of Financial Position as at October 31, 2008

: Unaudited :

2008 2007
Assets
Current Assets

Cash and cash equivalents 5,527 ( 23,974)
Short-term investments 51,091 9,753
Accounts receivable 18,731

Receivable from project fund 41,000

Prepaid expenses 431 1,431

$ 116,780  $( 12,790)

Liabilities and Net Assets

Current Liabilities

Accounts payable and accrued liabilities - note 5 20,268 3,984
Deferred revenue - note 6 16,122 6,906
36,390 10,890
Net Assets
Unappropriated 80,390 ( 23,680)

$ 116,780  $( 12,790)

Approved on behalf of the board:

The notes to financial statements are an integral
part of these financial statements.




Canadian Honey Council - General Fund

Statement of Changes in Net Assets
For the year ended October 31, 2008

1 Unaudited :

2008 2007
Balance (deficit), beginning of year ( 23,680) 19,699
Excess (deficiency) of revenue over expenses for the year ( 36,032) ( 60,165)
Interfund transfer 103,003 16,786
Transfer to/from reserves 37,099
Balance (deficit), end of year $ 80,390  $( 23,680)

The notes to financial statements are an integral
part of these financial statements.




Canadian Honey Council - General Fund

Statement of Operations
For the year ended October 31, 2008

s Unaudited :

2008 2007
Revenue
Memberships 70,107 45,551
Director fees 68,250 32,000
Project administration fee 15,000 22,824
Hivelights 21,914 21,973
Annual general meeting 23,464 6,274
Investment income - note 2(b) ( 7,947) 2,572
Promotion materials 8,950 30,813
Sponsorships and donations 6,001
Website hosting 750 1,760
Other 2,542 3,660
209,031 167,427
Expenses
Apimondia committee 1,241 1,773
Awards and donations 175 350
Canadian on Farm Food Safety Program - CBISQT 5,000
Consulting fees 60,927 29,821
Credit card charges 774 638
Delegates 10,044 6,694
Hivelights 31,335 25,948
Honorariums 2,000 2,000
Insurance 1,620
Interest and bank charges 123 154
Meetings 27,812 147
Office 10,407 6,031
Oxalic acid registration 1,958
Professional fees 2,825 4,063
Promotion expenses - general 8,349
Project to Promote Consumption of Canadian Honey 61,253
Rent - office 6,596 5,908
Telephone 4,055 2,384
Travel - employees 10,281 8,391
Wages and benefits 64,541 67,037
245,063 227,592
Excess (Deficiency) of Revenue Over Expenses for the Year $( 36,032) $( 60,165)

The notes to financial statements are an integral
part of these financial statements.




Canadian Honey Council - General Fund
Statement of Cash Flows
For the year ended October 31, 2008

s Unaudited z

2008 2007
Cash Provided By (Used In):
Operations
Excess (deficiency) of revenue over expenses for the year ( 36,032) ( 60,165)
Add items not requiring cash resources
Market value adjustments on held-for-trading 13,343

investments

Net change in working capital ( 33,230) 6,362

( 55919)  ( 53,803)

Investing activities

Additions to short-term investments ( 65,396) ( 2,572)
Proceeds on disposal of short-term investments 80,500 30,000
15,104 27,428
Interfund transfers 70,316 16,786
Net Cash Increase (Decrease) for the Year 29,501 ( 9,589)
Cash position, beginning of year ( 23,974) ( 14,385)
Cash Position, End of Year $ 5,527 $( 23,974)
Represented By:
Cash and cash equivalents $ 5,527 $( 23,974)
Net change in working capital consists of:
Decrease (increase) - accounts receivable ( 18,731)
- prepaid expenses 1,000 5,762
- other current assets ( 41,000)
Increase (decrease) - accounts payable and accrued liabilities 16,285 847
- other current liabilities 9,216 ( 247)

$( 33,230) $ 6,362

The notes to financial statements are an integral
part of these financial statements.




Canadian Honey Council - General Fund

Notes to Financial Statements
For the year ended October 31, 2008

s Unaudited :

4. Capital Disclosure

The organization manages its General Fund capital with the goals of maintaining a
responsible financial position allowing it to meet its goals and obligations. Capital consists
of cash, short-term investments and net assets.

2008 2007
5. Accounts Payable and Accrued Liabilities
Accounts payable and accrued liabilities are comprised of the
following items:
Accounts payable 15,125 2,898
Payroll deductions payable 5,143 1,086

$ 20,268 $ 3,984

6. Deferred Revenue

Prepaid Hivelights advertising 8,622 6,906
Prepaid memberships and director fees 7,500

$ 16,122 $ 6,906




Production and Value of Honey

Statistics Canada

Beekeepers' Colonies! Honey
Production 2 Production 2 Value 4
of honey, of honey, of honey,
total total total
number thousands of pounds metric tonnes thousands of dollars
Canada3
Average 2003 to 2007 7,843 598,883 81,477 36,968 107,284
2007 7,313r 589,254 r 69,402 31,489 84,916
2008 p 7,059 585,441 61,958 28,112 .
Prince Edward Island
Average 2003 to 2007 25 2,090 110 50 227
2007 13 3,641r 236 107r 519
2008 p 15 4,267 277 126 .
Nova Scotia
Average 2003 to 2007 333 18,856 715 325 1,301
2007 215r 18,5001 600" 272r 900
2008 p 225 19,000 600 272 .
New Brunswick
Average 2003 to 2007 226 5,520 221 100 325
2007 223 3,440r 123r 56" 124
2008 p 225 1,800 107 49 .
Quebec
Average 2003 to 2007 235 30,181 2,606 1,182 5,534
2007 248 31,824 2,260 1,025+ 6,133
2008 p 250 33,800 2,603 1,181 .
Ontario
Average 2003 to 2007 2,520 74,480 7,884 3,577 13,409
2007 2,300 76,700 5,968 2,708t 9,354
2008 p 2,200 80,000 5,353 2,429 .
Manitoba
Average 2003 to 2007 599 81,600 14,016 6,359 17,013
2007 632 77,500 12,400 5,626 12,100
2008 p 533 75,000 12,000 5,445 .
Saskatchewan
Average 2003 to 2007 1,104 99,000 18,825 8,541 24,054
2007 1,049 95,000 16,625 7,543 19,950
2008 p 1,045 95,000 17,480 7,931 .
Alberta
Average 2003 to 2007 727 242,200 33,770 15,322 42,946
2007 726" 237,000 28,914 13,119+ 29,627
2008 p 700 240,000 21,600 9,800 .
British Columbia
Average 2003 to 2007 2,073 44,956 3,330 1,511 8,439
2007 1,907 r 45,649+ 2,276 1,033 6,209
2008 p 1,866 36,574 1,938 879 .

Beekeeper and colony numbers include pollinators that may not extract honey.

Production excludes inventory.

Value excludes inventory sales except for in Québec.

1.
2.
3. Does not include Newfoundland and Labrador.
4.
N

ote(s): Figures are compiled by Statistics Canada from provincial data, except for New Brunswick and Prince Edward Island where data are collected through a

Statistics Canada mail survey.






NEXT CANADIAN HONEY COUNCIL ANNUAL MEETING
WILL BE THE NORTH AMERICAN BEEKEEPING CONFERENCE
HELD JOINTLY WITH

THE CANADIAN ASSOCIATION OF PROFESSIONAL APICULTURISTS
AND THE

AMERICAN BEEKEEPING FEDERATION

JANUARY 12TH TO 16TH 2010

LOCATION IS THE WYHDHAM ORLANDO RESORT, IN THE HEART
OF ORLANDO’S TOURIST ATTRACTIONS.

MORE INFORMATION AT WWW.HONEYCOUNCIL.CA




