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Policy on Api~l.ture 

The Branch gave serious consideration to the report 

of the ~1ay 1970 work planning meetin~ on Apiculture. The 

follol~in~ Research Branch policy is stated having regard for 

the fact that, in addition to the research with Italian bees, 

there is also research being conducted on solitary and other 

bees. This research has a direct bearing on the solution of 

some pollination problems. 

1. ~1arketing and Product Research. The Canadian Beekeepers' 

Council has given top priority to marketing and production research 

with which the Branch concurs. Ilowever, since this problem must be 

dealt with by economists, it will be brought to the attentionof CASCC 

and the Economics Branch. 

2. The National Apiculture Research Program. In Canada there are 

presently 4.2 ~ears of research scientists' time spent on apiculture 

problems. This is probably too low. Research Branch is prepared to 

increase its effort by adding one manyear to the current 2.7 rnanyears 

nOl'! expended. The proposal would add an apiculturist to Beaverlodge 

and leave the two apiculturists presently at the Central Experimental Fann 

with the Ottawa ResearCh Station. 
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3. Contract Research. For specific problems l-lhere Research Brancl1 

does not have either the competence or sufficient resources, proposals 

for contract research by universities will be given sympathetic consideration. 

~ese proposals will be considered at the t~e other contracts are 

examined. 

4. Coordinator for Apiculture. The Branch cannot see its way 

clear at the present time to appoint a coordinator specifically 

for apiculture research. The apiculture industry is encouraged 

to continue its contacts now established with the Research Branch• 

. I 

" ' 

B. B. ~.1igic vsky, .~ 

Director General. October 19, 1979, 
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vlord of \1elcome 

. Irl his opening remarlcs, Dr. B.B. ~1iCicovsJ<:y poi.r\i~e(J 011t 

that tb_e l1esearch Branch was n.ot cortcerned '"Vith llolic"\t 01lt 
l'ri th Science. aI?-d Research. P91iCt: and Heseerc}l nre t~JO .' 
sena.rate en.tJ_t1es. Our area 18 t. e amouTI-t of rese8.rc1J. n.Tlil. 
support thB.t· can be given to the vario11s n~reas of .}\~riCl..lltl)r0. 
The lirlit, of cOllrse, '.fill n.ever be reachec1.~ T}lereJ~ore, 
vlRyS have to be found to live 1·~Ji th:Ln a fra~e't!orl\: of re13ti"v'ely 
fixed mart-years or budget and. r:ro'~lin.e; need.s of thp In.dustry. 

Dr. Migicovsky thaIll<ed all the per8o~s present for 
comin.g to Ottavla. TIe expressed the hope "'thFtt the rrol1p ·vloul(i. 
lool{ at the problems, and recommend v"hat l\.ind. w"'1.cl B.J:'ount of 
research would be necessary in order to sllpport j_n(111E)tr~l 

adequately. 

B. B. ·r·liGicov8lc~T, l;1) 
Director-C'reneral ij
Research Brnnch ru 
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FOREWORD 

Before you read this report in detail, I want to emph.asize 
two points relative to this whole question of Apiculture in 
Canada and to the meaning of this report in particular. 

In order to have a whole spectrum of opinions, we 
requested the prf~sence of representatives of the Canadia.n 
Beekeepers' Council, Provincial Apiarists, allC_ lTn.iversity 
Professors to discuss ,~th our aDA research personnel. We all 
recognized that the top priority assigned by the Industry to 
Marketing and Product Research was indeed a valid one; that 
there was an urgent need to ascertain the domestic and export 
demand potential for Canadian honey and to evaluate the 
possible returns to the beekeeper based on the above potential. 
The fact that the report in Part II (6) does not show much in 
terms of text should not be interpreted as an indication 
that the· matter was not discussed. It is due to the fact that 
we recognized that this problem should be dealt with by 
economists. This report recommends some action alon~ this 
line and I will look into the various ways of bringin~ this 
problem to the attention of the proper authorities. 

This work planning meeting had been jn preparation lonp 
before I became research coordinator. There was considprable 
speculation prior to and still after the meeting as to what 
action CDA would undertake and what degree of coordination 
should b~ achieved.. I thank all the participants for the 
excellence of their- inpl1t into this meeting. T b.ope that you 
will find this report thorough and as close as possible to 
the reality. I am not a steno~rapher but I think that I have 
not changed significantly the meaning of your verbal 
interventions or of your texts. Your views have been of a 
~reat help to me in arriving at the su~gestions that I will 
prAsent to the Execu.tive of the Research Branch. 

J • J. Ce.rtier,
 
Research Coordinator (EntomoloCJT)
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en) f J1A.r1<:cti. n p and. Pro(1uct l~escarch· ~ 
(b) r10,na~emeni; for Hon.ay Pro(ill~tion ClY1Cl PolliD<Jti 011 
(c) Wintering studies
 
(el) Pollination
 
(c) TIone::r-producing plpnts 
(f) Bee diseases 

? -	 The TTational P:ro~ram should. be: 

Present m/-:{ TTeeclcd 

Bee d.iseases 1.0
 
TvIarl::-e t in.~
 

Prorl11ct research 0.2 Contrnct R8P0~rc~
 
r'lanflCeTTl.en t 0.7 Con.trclci-; ~~eSt;e.T'~.h "!)11J~:<
 

2 J'lA.Y1 - \.;-e 8. -r' ~ i 11 Cb.4~ 
Iioney produci!!~ Co~tract~Rese8r~h 

pl:ln.ts
 
Behavior 1.2
 
Ph~:VRj.olocy 0.6
 

J~. 2 Man.-years t..(I(l.? CDA ;'1~)')"-~,r0::1:rs 
o.ret (~0l1.-tr8.~t F?p~erl:r~·ll. 

, 
~ - In. order to hCl.ve a realj.stic YJ8.tion.al "'JrOP:T'EU-n in. f ..ni Cl.1 1 tl;T"0. 

CDA should increase its strength in Be~ M~na~eMcnt~by 
::? man.-yea.rs. 

J.L	 - Contract research should be iTI.crea.seo. in. orcler to elilTcrsif:\T 
the inpu.ts in the Apicultu.re procram clnd th.is, at r~. rC~_0ti\"'("\I~f 

lov! cost to CDA,. 

~-
\) ­ Bccallse of the economics irr~lol\red. i11 \~!il1.terinc beep ~Y1(=]
 
l'
! 0uee.n. bee 8 especially, vJe ShO~lld attair1 Ca.r~ [Ul iRn C10Y.1c1'l<10n..c c
 <I1 cloin·c research on. Qver,,,rinterirt[; \lIri tho the air!! of ~~·hn]·=~_!"':.J' 

packace bees. · 

6 - Dl1.rinc the n.ext two ~Tcars, aDA ShOll1d. lInd crtclT(e tl:J.C t"-GR 1
 
eVRll1ation of the neccls of the industj\Y th.roufj1l n ntlJ(l~y
 

on the economics of honey production. It would he of ~reat
 
rnecessit:: to 1{now "tha.t are tl1c econorlic b01.tnd.R oJ" ~JlO(1.11CtioYl. 

7	 In order to maj.ntain good rela.ti OD.S \\rj. th BAel::~e~er:::'\, A"r)} e..:ri st s , 
1Jniversity PrO.f~Bsors and Provincial AJ!j~clristp, the CDA 
Research Coord.i.n.ator (Entomoloc~r) should. o.ttend_ trlP ILnn11o.1 
ApicultlU'e Meeting and report OTl probJ.e:rns of nntio:rnl. j Y1t0-r0~·t,. 
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PART I 

THE PROBLEMS OF THE INDUSTRY AND OF
 
APICULTURE IN THE PROVINCES
 

A-D. Peer, Nipawin, Saskatchewan. A look at where industry is 
going. 

(1) Over the last fifteen years, there was a shift in honey , 
production from East to West. The West has now 8~~ of the 
colonies and accounts for 75% of th.e national honey production.
In the East, production is static or dropping. 

(2) It would be of great necessity to know what are the 
economic bounds of production. 

(3) Rapeseed, as an alternate crop to wheat (4 to 6 million 
acres could be grown in the West) is likely to increase 
significantly the production of honey. The increase of forage 
crops and pastures will also result in an increased honey
production. 

(4) It was suggested that it would be to the advantage of 
the meeting not to get involved in pollination in depth. We 
should give further consideration to relations with each other 
and thereby improve our public relations. We have to face the 
fact that there is a lack of understanding. 

(5) The industry should make its goal known, i.e. to be 
efficient and able to compete with the rest of the world. 

(6) There is a serious lack of knowledge of the production 
problems. During the next year or two, CDA should undertake 
the total evaluation of the needs of the industry through a 
study on the economics of honey production. 

B - J. Corner, Provincial Apiarist, Vernon, B.C. A brief review 
of Beekeeping in British Columbia. 

Beekeeping in British Columbia has been an active enternrise 
for over 102 years. The first bees (two colonies) arrived at 
Victoria in May, 1858. 

During the intervening years honeybees have spread to all 
parts of the province and some 2,000 beekeepers now keep bees 
as a hobby or as a full-time or part-time business ventl1res. 
Agriculture in British Columbia is scattered in pockets over a 
wide area. The prevailing climate shows marked change from 
district to district. This unl1sual climate and topography has a 
profound influence on beekeeping, pollination and honey production. 

In British Columbia our industry is affected by a rather 
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u.nique geographical feature. In the North Eastern corn.er of 
011r province the Western edge 01' the Great Plains juts in.to 
the province. In this area approximately l?,OOO colonies are 
8tnrted from packages each spring and ~assed in the fall. 
This being typical of the bee management presently practiced 
in. the three prairie provinces. In t.he southern half of 
British Columbia over 20,000 colonies are overwintered each 
year. In this region packages of bees are purchased only as 
needed to replace winter losses or for increase where necessary. 

Limited areas of land suitable for agriculture, together 
with a wide variety of climatic conditions and crops has dictated 
the need for our beekeepers to have a sound knowled.€Se in modern 
beekeeping practices and a high de~ree of flexibility. Intensive 
management and maximum production per acre has forced many 
beekeepers in British Columbia to study and put into practice 
a program of planned pollination using honeybees on such crops 
as Tree Fruits, High Bush Blueberries, Vegetable Seed Crops, 
Cranberries, Small Fruits and such legume crops as Alsike 
Clover, White Dutch Clover, Red Clover and cucumbers Gr01~ in 
the field and under glass. 

Of significance is the fact that British Columbia is: 

1. the only province in Canada where holly is grovlIl. 
2.	 on the Creston flats grows the lar~est acreage 

of White Dutch Clover for seed in Canada. 
3.	 has the most ext~nsive acreage of Irigh Bush 

Blueberries ~n Canada. 
4. the only commercial prodl1cers of pa.ckar;e bees in. 

Canada. 
5. the only commercial producers of honeybee queens. 

PRESENT DOLLAR VALUE OF SPECIALIZED BEEKEEPIl'JG 
PROJECTS IN BRITISH COLUMBIA 

Package Bees 5,000 packages valued at $6.00 each $30,OC)O 
Pollen 20,000 pounds valued at $1.50 per $30,000 

pound 
Queens 4,000 valued at $2.00 each $ 8,000 
Pollination 5,500 colonies at $9.00 rental fee $JI-9,500 

each 
TOTAL 1~117, 500 

NOTE:	 Package bees and queens to the value of $1,235,000 Rre 
imported annually into Canada fran California and. the 
Southern States. Canadian Apiculturists should be \fITorking 
hard to produce as many .of these stock replacements as 
possible. By so doing we could: 

1.	 make our indust~ less dependant on foreign sources 
of bees and queens. 

2.	 cut back on the outflow of dollars being spent to 
purchase these items. 
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3.	 reduce the cost-price squeeze which is, at present 

resulting in extreme difficulties in finan.cine; 
existing beekeeping enterprises. This in turn 
is reflect.ed in a sharp decrease in beekeeper and 
colony numbers. 

Pollination is the number one reason why Canadian Aericulture 
should be seriously concerned about the welfare of the be~keeping 
industry. Many beekeepers in our province are now committed, 
and are annually involved in pc)llination services and. contracts. 
At present the monetary returns for providing planned pollination
services are only sufficient to make up the difference between 
the cost of producing honey and the dollar return from the sale 
of honey. 

Were it not for the money being received from pollin.ation 
rental services many of our producers would find it impossible to 
m.ake ends meet. 

There is, at present, a large volume of information and 
literature available on pollination and the results obtained by 
the use of honeybees and solitary bees. In view of the urgent 
need to diversify, it follows that some urgency should be given 
to pollination programs. Especially in relation to such cash 
crops as Buckwheat, Rape, Red Clover and White Dutch Clover, to 
mention just a few. All of which have real potential stahilizin.f.j 
Canadian Agriculture. 

In British Columbia our most urgent research" problems on 
beekeeping are: 

the need to overwinter large numbers of summer reared. 
" 1. queens. This would enable us to expand our 

package bee industry. 
2.	 pollination studies on Red Clover and White Dl1tch 

Clover for seed production. 
nutritional studies on pollen from common floral 

sources. This would provide a guide for 
beekeepers when trapping pollen to be used in 
feeding colonies for maximum production. of package 
bees. 

complete	 commercial pollen substitutes based on. the 
type of work carried out by Dr. R. Boch. 

studies on procedures for detectin.g and processine; 
Rape honey. 

--6. the problems of European Foulbrood in the Peace River 
region. 

Finally, I would like this group to consider the possibility of 
establishing a small Apiculture Research Section on Vancouver 
Island. This area would be ideally suited for: 

1.	 overwintering studies with the aim of shakin~ packaEe 
bees. 
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2.	 studies on rearing, supersedure and overwintering
of large numbers of queens.

3. pollen studies.' 
4. honey uses, honey wine, beeswax products, etc. 
5.	 bee behaviour studies related to pollination. (both 

field and greenhouse facilities available).
6. disease control by antibiotics and drl1gs. 

Long periods of good flying weather, short winters, abl1ndant 
pollen and a variety of vegetable and fruit crops would make this 
a very desirable area for meaningful research allowing maximum 
use of outdoor research facilities. 

DISCUSSION: It was pointed out that, because of the economics 
i~volved in wintering bees and queen bees especially, we should~	alm at Canadian dependence (Peer). It was also said that 
following the trend in rape acreage and the potential increase 
in honey production, that some thought should be given to 
contract pollination (Pankiw). Someone ind.icated. that he would 
like to have contact with people out West to verify to what 

~ extent sa~ brood virus is a problem (Lee). 

C - J.W. Edmunds, Supervisor of Apiculture, Alberta Dept. Agr.,
'Edmonton. 

The discussion was opened on the philosophy and the na·ture 
of the debate. Although people may not realize it, the number 
one problem is production economics. There are some cases 
where honey is sold at 12¢ per pound when prodl1ction costs are 
sometimes as high as 14¢ per pound. There should be a research 
program in production economics. As far as pollination is 
concerned, there is not a major concern at the present time. 
It might be more urgent to improve our public relation.s. Also, 
pesticides in the environment may be of some importance for 
the future of beekeeping. A project on wintering should aim. 
at programming to get the queens and study the genetics of the 
queens. This project should also cover the mechanics ipvolved, 
i. e. the engineering inputs to assure an adequate en.vironment. 
Air composition monitoring devices and other aspects of tb.e 
problem should be investigated. As far as the crop acrea~e 

picture is concerned, there apparently is a potential j_ncrease 
in clover with the associated problem of assuring a propAr 
supply of bees for pollination. From tb.e marketing stal1.dpoint, 
the potential is tremendous but would require a thorough study. 

DISCUSSION: It was pointed out that a student interested in 
economics was available at Guelph (Smith). This could be a 
case where contract research might be appropriate (Peterson). 
Other areas (Quebec) are experiencing even more ~evere production 
problems as the production per 11.ive is somewhat lO\'Jer thalL i_n. 
the West. They must also compete for a higher qlJali ty honey 
(Guilbault). In Saskatchewan, there are problems in particular 
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"tvi th regards to transport and fr~ight rates. The onl~r W8.y to 
stay in business is through in.creasing production for the 
export market (Peer). 

D - D. McRory, Extension A~iarist, Winnipec, Manito2~. - Areas for 
development of the Man1toba Beekeeping Industry. 

The Present Situation 

There are approximately 50,000 colonies of honeybees kept 
within Manitoba. The average commercial 1)eekeeper ope:rates 
800 hives. The industry is 110rth approxiTnately $2.5 million 
of investment by beekeepers and approximately $2 million 
invested in honey processing and packing. 

If we look at the in.come of the commercial group ,~e find.: 

10 year honey production average 150 Ibs. 
AV'erage price last two seasons $ .13 
Gross per colony plus $1.00 wax receipts 20.50 
Cash operating costs per colony 12.0() 
Return to operator labour and investment 8.50 

800 
Total net income 800 colonies $6,800.00 
Average investment per colony $ 45.00 
Average labour input per colony 6 hI'S. 

From this summary it now appears that the average commercial 
honey producer is not in a competitive position for his capital 
and labour with present returns and costs. The industry must 
now take a serious look at why it exists and what products and 
services that it is supplying for our larger society. A 
reorientation of the industry object~s may be necessary and a 
serious look at the alternatives available to the indl1stry to 
put it in a competitive position in our modern society will be 
necessary. 

First we must determine an objective to obtain with. the 
present resources involved in the industry. If we compare the 
beekeeper with other members of society, one might dra.'~ B. 

parallel between a manager of an automotive repair garace who 
has specialized training, investment, and manages three or 
four men under his direction. If a reasonable rate of interest 
is charged on the investment the return to operators labour 
is not competitive if he is to have a similar standard of living 
to those with similar investment and managerial ability. 

The basic reasons that honey bees are beneficial to our 
total economy are for pollination of crops and production of 
beeswax and honey, which are products that society is wi lli_ng 
to pay for. Pollination is the great question mark in the 
further development of this industry. I would submit that the 
majority of the resources now involved in honey production 
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will not adjust over to pollination if this area develops. 
l~:n understanding must be obtained of the pollination. of tl1e 
various crops to the point that measurements of pollinating 
insects can be taken and measurements of conditions necessary 
for pollination co-ordinated to offer a definite service in 
this area. Management of the bees and mechanization of the 
moving of the bees for pollination, will have to be developed 
to offer truly effective service. The potential exists at 
the present timE~ with increased interest in special crops 
such as buckwheat, sunflowers and red clovers for development 
of pollination, but the costs of the services must be'at a 
rate to the seed grower that he can gain an economic benefit 
from the added input. 

Our present resources in the beekeeping industry are honey
production oriented and it is very unlikely that a great 
percentage could be effectively transferred to pollination work. 
Thus a new group based on those who can and will reorient, will 
develop to fill this area. This leaves the present resources 
to be more effectively applied in the production of beeswax 
and honey. 

With reference to Table I, there are a number of alternatives 
available to the industry. The greatest net income obtainable 
with the resources available is a reasonable goal. The 
evaluation and implementation of these alternatives will require 
further development and refinement of each area so that an 
effective extension job can bring about the adoptj_on of 
practices which will add to the net income of the beekeepin~ 
community. 

As the present resources are likely to remain in honey 
production, a large number of the alternatives have this 
orientation. If a pollination phase of the industry develops, 
many developments will also apply there. 

The honey production business can be compared to a pineline 
in which, if you change any part, adjustments must be made 
accordingly in the rest of the enterprise. Thus a system 
concept is needed for each scale of production. 

Marketing is the one alternative which the individual 
prod..ucer cannot take dirE~ctly into his control and must, of 
necessity, be dealt with at the industry level. General market 
r·esearch, which is carried out with those who are going to 
apply its findings (Canadian Honey Packers), may be effective 
in increasing our domestic consumption (example - Argentina) 
or finding new (example - Jap~~) and developing export markets 
(example - Great Britain). An increase of one cen.t per pound 
adds $1.50 per colony to the net income without increased 
costs. Thus" this is the easiest area to adopt and also 
blame for problems by the beekeeping industry. Basic demand 
for honey must be increased about production to bring about 
the desired result. 
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With reference to the pipeline analogy, the pr~sent 
beekeepine; industry cannot make use of increases in, the 
biological potential of the honeybee offered by many of the 
alternatives such as nosema control, reduced drifting in 
established colonies, etc., until we can physically attain 
the present potential of the colonies now operated. 

When one takes a look at the economics of honey production, 
three areas of cost are outstanding - package bees, labour, 
and trucking. Labour is also the greatest limiting factor to 
increased production. ThUS, the key to making use of ~reater 
potential in the biology of the honeybee colony, lies in 
engineering developments to reduce the labour inputs of honey 
production to levels which provide an economic return. to 
labour. Twenty to twenty-five percent gain in production 
per colony can be attained by removal of the crop as it com~s 
in. Mechanized systems according to the scale of operation 
are urgently required to increase the labour efficiency of 
this industry. 

The next area of concern to the honey producer is to provide 
sufficient super space to the colony during honeyflow to hold 
the optimum crop. If forty pounds of extracted honey are 
produced per super and two hundred pounds is a desirable 
production level, five supers above brood nests are necessary 
or extraction and replacement of one or more of these during 
the flow season. The majority of beekeepers extracting about 
one hundred supers per day will get around part of the colonies 
with sufficient storage room to meet this type of production. 

During the extracting season most beekeepers do not have 
space to store drums of extracted honey. They must haul drums 
into the packing plant or truck depot. This takes time and 
equipment when it should be most effectively used in the honey 
removal process. 

As gas and trucking is one of the larf:est cost areas, it 
should be critically looked at from an economic viewpoint 
to produce the most efficient system possible. T1tfO-·thi.rds of 
a beekeeper's trucking is highway travel hauling bees and 
honey. The use of labour is often related to tran.sportation 
facilities for material handling. 

The various biological phases of increasing the potential 
of the honeybee colony offer many alternatives to increasing 
the net return of the beekeeper. At the present time we have 
a great deal of information abo11t some of these areas. 'llhe 
adoption of most of this biolo~ical information required the 
development of practical application methods at the beekeeper 
level before this potential can be realizeo- as addeo. net 
income to the beekeeper. Alternatives such as reducing 
drifting, increasing hive populations earlier, EFB a.nd AFB control, 
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,]~AnI.,E I 
AI/l'ElrnATIVES OP EN TO THE 

~1f~NITOnA BEgl(EEPlI~G INDUSTRY 

Usc honey bees to Pollination - offers real prospects 
produce bces\'1ax for developlnent but the data for 
in the fall - con­ eacl1 crop is necessary and the de­
vert bucl\.'":!hcat velopment of bee management tecl1"· 
halley to bees,~ax. niques along with mechanization is 

necessary to rnal<e this phase economic. 

in established Mechanization - is the key 
1 ·· .....~ to any furtl1er developluents 

co on~es.. ff·r:-.----­~ in making increased e 1­

. ----......, . 'INDUSTRY ciencies of the colony pay. 
~ Labollr illputs are no-.:v· too 

Beekeepers with a great for a competitive 
C011trol EFB given set of re- return in most beekeeping
and AFB sources and pro- - e11terprizes • At the present 

duction techniques. time, faster removal of 
Goal - greater net honey during the honey flow 
income. would increase production 20%.// '---~--~--......, 

Reduce nosema disease 
in the adult worker Increased investment in honey
bees. supers so that storage space 

equivalent to the rninmum 
average crop can be obtained. 

Reduce tIle nUlnber of 
queens received with Reduce the IncreaRed investrnel1t in storage 
nosema disease and costs of	 space for extracted hone~ in 
infertility. transportation.	 drulns so tllat tilne is 1)ot lost 

in the field, taking off honey 
when a trip to a central packing 
plant is required to provide 
storage space. 

Produce the honey 
: or \vhicll greatest 
;-eturns can be 
obtained - stay 
D.~·lay from bU,ck­
\\1heat. 

Control drifting 

Marketing - strive to create 
a greater demand for the 
product at the producer level 
so that price increases: 
- domestic promotion. 
- foreign exports.I 

. 
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are al ternatives which can be researched as many helve bAen, 
and appli~d by beekeepers to their benefit. 

The reduction of nosema disease, first in the queens and. 
then in the worker bees, offers a real potential to the 
beekeeper for increasing the production. Research has been 
carried out to show this potential and develop a control method. 
Now application techniques which fit the managemen.t system. 
are necessary to bring about adoption of theRe principles at 
a level to increase the income level of the beekeeper. 

A real potential exists wi.thin the honey industry to be 
competitive for the investment and labour of the beekeeper 
if a reappraisal of the presen.t situation is made and the . 
development of new techniques and applications of mechanization 
occurs. The major areas of applied research to brin~ these are: 

(i) 

(ii) 
(iii) 
(iv) 

mechanization of honey handling according 
of operation. 

market research and development. 
practice application of nosema control. 
development of biological management techn

the honeybee by beeyard units. 

to 

iques of 

scaJ_e 

DISCUSSION: It was pointed out that as regard.s po]~lination and. 
related services, the industry is not ready nor sufficien.tly 
informed to consider all the aspects of the problem. There is 
a need to develop a new type of beekeeper. The industry has 
not ~pplied all the biological knowledge now available. 
Nosema control remains a high priority since disease may calIse 
damages of the order of 20 to 25 per cent. We may not have 
the relevant data to establish clearly the correct figures for 
labour input. It could vary from 3.5 to 6 hours per colony 
(Edmunds). The economics of honey production revolved around 
very many ,factors (Peer). 

E -J. Guilbault, Chef de l'unite apicole, Ministere de l'AgJ~j~cllltu.re, 
'Quebec. --­

Honey production in Quebec was of the order of 2.5 mi]_lion 
lb. in 1968 to 3.5 million lb. in 1969. Quebec consumes 10 
to 12 million lb. per year. Nosema is an important problem 
and. wintering loss is of the order of 10 to 12 per cent. 
Bees in the spring are slow starting because of cool weather. 
Priorities in research are as follows: heat developed by bees, 
Nosema, new lines of bees, new varieties of crops for pollen 
production, production of nuclei at La Pocatiere of disease 
free bees and wintering. 
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F - P. w. Burke, Provincial Apiarist, Guelph, Ontario. 

Th.e tentative agenda looks like a rather heavy one, Rnd 
therefore it appears that the first item of business foT' th.e 
meeting should be to arrange a schedule and arran.Fe fo.T~ 
priorities on the discussions so that all of the items ~.ll 
get -some consideration. There will also be priorities for 
the research program that will be established. 

One of the top priority items, if not the most important, 
is the general question of bee diseases and. cond.i tions whjwch 
cause severe losses in queen and package bees. I feel quit~ 
certain that the representatives from Western Canada will place 
this in high priority. During the past few weeks, I have 
attended several regional meetings of apiary inspectors held 
in the southern part of Ontario and have received many reports 
indicat'ing that colonies have suffered severely during the 
past winter and fall period. A large number of colonies in 
many areas dwindled or suffered from what has been generally 
referred to as t"autumn collapse" during the period from about 
the end of September to mid-December so that there would be 
insufficient populations to survive the ~nnter. This is a 
condition that has been reported a~ existing in most areas 
during the past five years or so where honeybee colonies are 
carried over winter. Earlier this year, the Ontario Bee~eeper81 
Association passed a resolution that was forwarded to 
Dr. Mountain requesting that some work be done on this problem 
to find the cause and a possible solution. 

In dealing with all of the ramifications of reRearch, C.D.A. 
should be, in my opinion, concerned with and involved in 
problems that are national in scope. Earlier thi~ year, the 
Ontario Beekeepers' Association forwarded to Dr. Mountain 
another resolution requesting that the Apiculture Division, 

\Entomology Research Institute, be strengthened and left at 
Ottawa where it has been established for a great number of years. 
This resoluti:on came probably as a result of some speculation 
that there would be effort to move the Apiculture Section away 
from Ottawa to some other location, perhaps in Western Canada. 
Another influencing factor was the consideration of the 
reorganization here at the University of Guelph and some 
possibilities that the Department of Apiculture might be taken 
into the Department of Zoology. A small discipline such as 
Apiculture could be reduced in scope through changes in personnel, 
attitl1de, etc. However, no decision has been reached on this 
question and will not be finalized for a few months. At the 
present time, most of the honey production in Canada is in the 
Western provinces and we do seem to have an imbalance with 
both the Department of Apiculture here and the Apicultl1re 
Section, Ottawa, located within the same province. \fhile I do 
not wish to disagree with the feelings of the Directors of the 
Ontario Beekeepers' Associ.ation, I realize that there would be 
benefits in having a research establishmen.t in Western Canada. 
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suppose after the discussions of May 11 ana. 12 it mir.:h.t even 
be considered that it would be beneficial to have two Federal 
research facilities, that is, one in Eastern Canada as well as 
one in Western Canada. 

;For a number of years, the person who headed up tl1e 
Apiculture work at the Central Experimental Farm carried the 
ti tl.e of "Dominion Apiarist". There is a strong feeling 
among the -members of the Canadian Beekeepers' Council and the 
Canadian Association of Apiculturists that there is need for 
the appointment of a co-ordinating or a liaison officer who 
could in effect perform similar duties to the former Dominion 
Apiarist as well as do the administrative work involved with 
Apicultural Research whether this research be done at the 
Federal laboratory or on a contract basis. This person should 
be one with empathy for the industry whereby he would 
appreciate the needs for research and the problems of the 
research personnel as well as being able to carry out some 
duties that might fall within the area of extension. Also, he 
could be a liaison officer between various departments of 
Government, and Governments that would be involved with 
Apiculture in its broad sense. 

This industry in itself is relatively small compared to 
other aspects of Agriculture, but in many parts of Canada, 
it is immensely important to other prodl1cers. In Ontario the 
industry might be valued at roughly two and a half million 
dollars annually. However, the value of fru.i t crops where 
honeybees play a part in pollination service is considered to 
be roughly twenty-five million dollars. In Western Canada 
more people are engaged in a larger way commercially. In 
the expansion of buckwheat, rape seed ~nd legume seed. production, 
honeybees will become increasingly more important. Like other 
bra.r:ches of Agriculture, the beekeeping industry is in a 
depressed condition, but the problem is accentuated. by -the fact 
that the industry is made up of a number of very indivioJJ.H.listic 
persons who are spread very thinly across a very wide part of 
this country and in the main are not very well orcan.i7Jcd. 
While research per se is an important part of professional 
apiculture, many of the problems that confront tl1e in<111stry 
are of an administrative nature. A co-ordinatins officer or 
a liaison officer should be able to deal vnth such problems 
as contracting research work, dealing with problems of product 
analysis S11Ch as tests for purity of beeS1rJaX, co-ordinatin·F~ 
of enql1irj.es regarding exporting of honey and. c1ea1inc ~lj_th 
matters in. the general extension field. Some problem.s could. 
be u.na.ttended to the detriment of the indJ.1str~r bees.1Ise of there 
being no one wi th a complete over-view of the industry 8 Yld 
therefore such an officer would be able to render 8, vJOrtl1"lhi]~e 

service. 

In Ontario for the past few years, the honey produ.cing 
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industry has just been holding its O\1n becal1se of tlle in.creasinf~ 

acreage of corn and a reduction in nectar producing plants. No 
doubt, the invasion into Ontario of the alfalfa weevil is goinc 
to have some effect on honey production. It is possible in 
the future that beekeepers in Ontario will become speciRlists in 
pollination and honey production will become secondary. Trlere 
will be a greater need for sophisticated information relative 
to s~lection of honeybee strains and their management in 
connection with pollination service. Establishment of studies 
on honeybees in relation to crop pollination should receive 
relatively high priority; not only because of the use of 
honeybees in Eastern Canada, but also because of the role that' 
honeybees might play in the production of rape seed and 
buckwheat as well as legumes on the prairies and fruits in 
British Columbia. 

During recent years, with the increasing acreage of rape 
seed grown in the Western provinces, there have been more and 
more prob1.ems with the packaging of honey. These have manifested 
themselves mainly in hard granulation of "creamed" honey or in 
the undesirable granulation of packs that were intended to 
remain liquid for some time. Some priority should be given to 
methods of handling this honey in order to control the granulation. 
tendency in the liquid packs. I note that some progress has been 
made in the breeding of rape seed strains such as "Oro H with a 
much reduced erucic acid content and it might be possible to 
consider the breeding of this plant to include the elimination 
of the factors creating the granulation problem and even increase 
the nectar secretion. 
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G - P. P~~iw, Research Station, Beave~dge, ~lta. 

(a) By provinces: 

Colonies, production see P. 54 "Report of Statistics 
Commi ttee" 29th Annual Meeting, March L.~-6, 1970. 

Future trends 

1. British Columbia 

- Increased wintering of colonies for divisions or 
package bee productio::l. 

If rape acreage increases in Peace block, increased 
number of colonies. 

- If contract seed production of lecumes increases, 
possibility of increasing or diverting colonies for 
contract pollination from honey production. 

- Cultivated acreage may increase but at a much reduced 
rate. Corporation farming still breaking new land. 
Farmers slight increase in cultivation. 

2. Alberta 

- Increased acreage of rape and legume crops vn~ll 
result in an increased number of colonies for honey 
production though not a Ereat one. 

- Cultivated acreage may increase bu.t at a Ver;yT slow 
rate. 

- Acreage of legumes may increase with contract seed 
production and some colonies may bp diverted. to 
contract pollination. 

(b) LeVJ1Ile seed 

Data supplied by Plant PrOd11Cts Division of the Canada 
Department of A~riculture. 
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Production of Red CJoyer .. Seed (DQuble-cut) by PrQyjnces 

:Mari- : • • 9 • • •Year • P.Q.: Ont. : Man. : Sask. : Alta.: B.G. : Canada
s~,_______....;....lMiiIie.. __....__......... • .....0-...' ,
tim 

1964-68 Av. 26 323 3,285 11 17 140 3,802 
1966 30 315 2,298 12 120 2,775 
1967 15 375 1,480 10 43 202 2,125 
1968 300 4,800 20 45 150 5,31 5 
1969 Y 450 2,540 150 300 80 3,530 

V Preliminary 

Production of Red Clover Seed (Sin~!e-cu~ Pr ovi9ces 

Yea.r : Ont. : Man. : Sask. ~ Al ta. ~ B.C. ~ Canada 

COOO pounds) 

1964-68 Av. 244 610 660 5,646 765 7,925 
1966 87 1,500 1,500 6,500 700 10,287 
1967 168 500 750 6,000 1,000 8,418 
1968 120 150 500 6,800 1,250 8.'920 
1969 Y 170 640 1,500 3,000 400 5,710 

§/ Preliminary 

Production of Alsike Clover Seed by Provinces- . .. , .
I IYear .. Ont• . Man. ·· ~.ask. .. Alta • · B.C. ; Canada· , , · · 

~OOO pounds) 

1964-68 Av. 23 51 132 7,867 2,285 10,358 
1966 2 20 250 7,565 2,450 10,287 
1967 42 50 200 6,100 2,100 8,492 
1968 25 75 200 5,500 2,000 7,800 
1969 tV 25 .. 200 4,500 1,000 5,725 

b; Preliminary 

\ . 
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_____________Pr_~oducti~n of Sweet Clover Seed by Provinces _ 
_ --_"....--~.__.--.--.......,.,.""'~--.-. .._ ' __._r'__..-......-.-..... ~._ ... _'..
_._ ..__ . ...., _ 

Year· Ont.· Man. Sask. Alta. B. C. : Cc-m,acla 

(000 pounds) 

].96'+-68 Av. 174 3,000 1,650 3,69Ll· 8(.)0 C),408 
1966 103 3,500 1,500 2,100 85() ('~, ()5., 
].967 b/ 83 2,000 1,250 L.~, 332 ll·()0 8, 06~) 
1968 - ·5 1,000 1,000 l.~, 580 50() '/,085
1969 a/ 5,350 7,000 6, OaC) 200 18, .550 

-_._--­
a/ Preliminary W Amended. 

....L..._____~roduction of Bird' s-Foot Trefoil , Seed b·~I ••-_,.__...Prov'inces __ 

Year Ontario ~1anitoba . ~A.lberta 

(060 pOllilds) 

1964-68 Ave. 811 811 
1966 708 708 
1967 525 52~: 

1968 gS5 15 24 1 ,O?L+­
]-969 a/ 910 50 11 971. 

a/ Preliminary 

In addition to the above, new crops lil\"e sainfoin RJl.d otllers 
e. c. zj.e:-zaC clover may be in the offing. ~rhere is 8. mar1~e(1 
i.ncrease in demand for le~e seeds due to 1I0reration. Lift" e.n.d 
this trend will depend 011 the ten.ure of tllis prof;rarrl. 

Of increasing importance is the concept of contraet seecl 
pro(luc-\~ion, brought about by the importation of foreir~n 1111.1ice11sec1 
variet:Les mainly of red clover and also of Canadian. varieties UYlcler 
contract. The figures of the number of acres under contract ap~ear'n 
to be a closely ~uarded secret in some provinces but in 1969 it was 
estimated at over 4,000 acres and in 1970, it cou.ld be 8, OO(J or '".1ore 
mainly in Alberta and B.e. The trend of formatiojl of fr1li t n~I-=J. 
le[:lL11e poll_in.ation associations is a Eoad one 1,oth from th'2 
stRn.dpoint of coorclinatiol1. of efforts bet't'Teen. bee}ceepers RT)Cl. seecl 
p;ro'tver and also for the purpose of collectinG fact1181 dat8 on. 
vario118 crops and varieties. 
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PART II 

SOLUTIONS TO PROBLEMS THROUGH RESEARCH 

1 - Management of Honey Production and Pollination. 

Ca) Removing dependence on good weather and forage for 
colony development CR. Bach). 

In recent years there has been a conti.nUQU8 decline in the 
quality or package bees shipped from the southern United States. 
~his situation has caused great losses to the beekeeping industry 
~n Canada becaus~ of the slow build-up of colonies, supersedure
of queens, and dlseases. 

The southern shipper of package bees and queens has great 
difficulties because of the early date the packages are being 
demanded. This date is 2-3 weeks earlier now than it was 10-15 
years ago for shipments to Canada. Frequently, the colonies 
do not build up fast enough for early shaking, and consequently, 
the packages contain a greater proportion of older, over-wintered 
bees with not much life left in them. The older bees are also 
more likely to carry Nosema disease. 

In the south, the build-up of colonies depends on a 
sufficient supply of early pollen. However, frequently, pollen 
is very scarce in January, February and March, and bad weather 
may prevent the bees from foraging for necessary po.llen. Many 
areas in the south have become uns11itable for package production 
beekeeping in recent years (intensive agricl11tural practices; 
monocultures of corn, grasses, etc.; insecticides and herbicid.e 
application, urban developments, drainage, clearing and floocling). 

Nosema disease is a stress disease. Bees lmder stress are 
more susceptible to this disease than bees not under stress. 
The package is an abnormal condition, and the bees are under 
considerable stress. If the bE!eS in the pacl{age are old and in 
poor nutritional condition, Nosema disease vnll hit them hard. 

When the packages arrives in the North, they are often hived 
when there is still snow on the ground, and it may be weeks 
before fresh pollen is available for brood rearing. AlthouGh 
beekeepers put pollen combs into the hive, this is often not 
enough for brood rearing to continue at top rate. Frequently, 
colonies run out of pollen and brood rearing slows down, 
resulting in reduced honey yields later on. 

This clearly shows that the quality and health of the package 
colony could be improved, and the honey yield could be increased 
if sufficient pollen would be available at all times j.n the South 
before shaking and in the north after hiving. Well fed bees 
are less susceptible to Nosema, European foulbrood and sacbrood. 

The need for supplementing the supply of pollen in times of 
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deficiency has long been reco~'~i.zed.. After many ;lettrs of 
testing substitute diets for bees, Hayclal{ recommenclen Fl 

mixtllre of defatted soy-bean flour and dried brewer' 8 yef1st. 
This S11bstitute helps broocl rearinc when pollen i.s 1.Rck·in~. 
!fowever, it is equally clear thAt the bees eat tllis Sllbsti.. tl1te 
very reluctantly and they refuse it alto~ether as soon an there 
is only a little pollen available again in nature. 

The substitutes lack a feeding stimulant that is present 
only. in pollen. Farrar found that bees accept a substi·tute 
when he added about 2~~ pollen which he had trapped the previous 
season in pollen traps • Keith Doull found. that an alcohol 
extract of pollen was as attractive as pollen. Steve Taber 
found that after extraction, the pollen. was no longer attr'active 
to t:he bees but that they gathered any dust to which a small 
amount of extract was added. 

Three years ago, I began work aimed. at iden.tifyin.g tb.e 
attractive principle in pollen. Worlcing together wi th chemists, 
we identified one attractant. Its chemical name is OctadeCR­
trans-2-cis-9, cis-12-trienoic acid. This acid has now been 
synthesized in London, Ontario, by Dr. Alvin Starratt. 

Although we found the synthetic acid to be attractiv~ to 
bees, we feel that it is too ex-pensive to malce. vIe aT'e loo1cinr: 
for a cheaper way of synthesis and also we are tryinrs ·to 
identify other attractants in pollen, and vIe hope to fin<4 a 
cheap material. 

Development of an attractive and nutritionally aO.ecll1ate 
substitute for pollen would, in the opinion of man.y, be a bip: 
step forward in practical beel<:eeping in Can.ad.. a and else\~Jhere. 

(b)	 To reduce swarming tendencies o.f colonies by chemical 
(e.g., pheromone) methods may substantially lower the 
cost of colony managemen.t (R. Bach.) 

The vlorker bees in a honey bee colony are con.stantl~{ av!are 
of the presence of their q11een. Butler in En.gland, Pain in 
France, Verheijen-Voogd in Hollan.d, Gary in t;he TI.S., ancl 
othE~rs have sho'\m that queen recognition is based on the 
so-called Queen Substance which is procluced in the Qlleen' s 
mandibular glands. 

Worker bees are attracted by this Slllstance. It has several
 
functions. One function is that it inhibits the COYlstrl1ctioYl
 
of queen cells and the rearinp; of new q11eens in the CfJI011y.
 

If Queen Substance is absen.t or ill short supply - either becaUS0 
the queen diecl or is failing to produce sufficient secretion ­
then the bees begin to build ql1een cells ann raise nC\~l q118en.s 0 
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The reason for colonies to build queen cells prior to 
Rvtarminrs lIas been traced to D. relative shortRr~0 of Q1JCCn 

S11bstance in colonies preparine: to swo.rm. ~Phere i~~ not C11011f":}l. 

Qtleen S11bstarlce because of t:h.e ql1epn. relensinc~ i..·t irl in 811.f fieient 
flmolmtR or beca.use of an increFl,seo demand .for trli..n Sllbn-tnnco in 
tIle early summer and particularl:, vlhen the worl(ers r~et Cr01"!C) en 
in the brood n~st. ,. 

In. man~T instances it is possible to prevent sWclrTninE~ b:r 
Giving the colonies sufficient space for expansion of their 
brood nest. Providing room for brood rearing is the basis 
for all svlarm prevention methods commonly llsed tocla~l. 1Io\rJe'rer, 
in some areas of Ca.nada, swarming is nevertheless a Seri01l.S 
problem, and some methods of honey production (co~b honey) 
require some crowding of the bees in their hives. 

Cu..rrently, Dr. IJensky of Israel ano. I have been \1\!or~~j_YlE on 
a new method of swarm prevention by supplying colonies ,~nth 
additional queen substance. I can report that the results 
obtained. so far from our tests are very encourae;ine;. 

Swarm prevention by supplyin~ synthetic Queen Substance may 
or may not be economically feasible dependin~ on the cost per 
treatment. A crude synthesj_s of 9-oxodec-trans-2-en.oic acid 
is fairly cheap, and only milligram quantities are reql1ired 
pe:r colony. The purification of this material j.s rather 
expensive. Therefore, we wanted to know whether one can sRfely 
and effectively use the impure synthetic material. 

Dr. Murray Blum of the University of Geor~ia and I have 
investigated whether impurities in the crude materials would 
interfere with the effectiveness of the 9-oxodec-trans-2-en.oic 
acid. No such interferences were found in our experiments. 

In screening the various materials, we made use of the 
fact that 9-oxodec-trans-2-enoic acid is the sex pheromone of 
the honeybee queen. Drones in fl~ght are attracted in. e;reat 
numbers by this substance when it is elevated 20-30 feet in 
the air by means of a balloon. 

It is known that the sex pheromones of moths are frequently 
inactivated by small amounts of their geometric isomers. 
Dr. Blum and I have investigated whether the nat11ral sex 
attractant - 9-oxodec-trans-2-enoic acid is inactivated by its 
geometric isomer, 9-oxodec-cis-2-enoic acid. We thol1e;ht thC:lt 
if this were the case, we would be able to inactivate the 
Queen Substance in the colony aJ.ld thus cause the workers 
to supersede their queen. However, 9-oxodec-trans-2-enoic acid 
was not inactivated by its geometric isomer. 

(c) Detection and diagnosis of bee diseases (T.A. Gochnauer). 

The several bee diseases can be detected in a nmnber of ways: 
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appearan.ce, odor, adult behavior, etc. ITl som.e in.fections, 
microscopic examination is required. A C1.ctailec3 examina.tion 
of each 11n.it of each hive, the most specj_fic method, is llirh 
in labor costs, and methods for mass-samplinG, mans detection, 
and simple diagnosis would help reduce co~ts and lessen the 
tedious aspects of this work. 

Some sup;gested routes to better detection an.d/or diagnosis
include: 

Detection of Bacillus larvae infection by specific ad.or 
components. The odor of this infection. is plm.ient and. 
characteristic. We have shown (T.A. Gochn_a11er, J. Apic. Res. 8: 
23-28, 1969) that i t is a mixture of mercaptans an.a ether­
soluble substances one of which is probably phenylacetate. 
The isolation and identification of the various odor compounds 
hopefully will follow the availability of the gas-liqui,d. 
chromatograph-mass-spectrograph set up in Analytical Chemistry. 
Identification of a specific odor-causing volatile slJ.bstance 
could lead to specific chemical detectors which might identify 
infected colonies without initial detailed examin.ation. 

Detecti.on of B. larvae spores in honey or other material by 
immunofluorescent~echniques. Development of some method of 
this sort might answer the request by Mr. Corner for a method 
to detect contaminated honey and/or pollen. If a sensitive 
method were developed, examination. of incoming honey at major 
packing plants could reveal ma{jor sources for fa]_l or foIl_owinG 
spring examination. A sample of honey might be taken, oj.luted, 
passed through a membrane filter, the spores treated with 
strained antibody and examined. 

Detection of virus in samples of adult bees or lar\lae C01.1J_O 

be done in sections treated. similarly with antibody, or in 
extracts of bees examined by immunodiffusion methods. 

Detec.tion of generalized hi~h leveJ_s of l'Tosema infection 
has been described elsewhere. Plates or dishes of water are 
placed in the apiary where maximum fli~ht OCC.l1rs aI1d 1~he plate 
washed off or water examined for spore counts. Thi S c01J.ld. [)e 
used as a crude area-sampling method • 

.Area sampling for Nosema incidence ­

In the sprin.g, when bees are fora~ing on early bloom, they 
may be captured on the bloom-dandelion, fruit bloom, etc. A 
quick examination of a collection of 10 bees caught in early 
May in the CEF area showed that they contained a mean of 16 
million spores per bee. 

In some circumstances it may not be desirable to make a 
direct examination of bees in a given apiary site. In tll5s 
way an estimate can be quic::ely e;qined of the need. for closer 
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examin.ation or treatment of bees in a source a.rea, such as a 
package bee or a nucleus-producing area. 

DISCUSSION: EFB and AFB are difficult to diacnose in the ~arly 
stage. Perhaps a detector of some l{ind CQuld. identify the 
typical odors. Controlling the disease with antibiotics is an 
expensive solution. Tissue culture mi~ht be of a great help 
in this problem (Gochnauer). A breeding program for 
resistance and disease free bees might l)e considered (Pankiw) • 
..A br'eeding pro~ram is not practical because antibiotics are 
economically available. We should develop a team approach to 
field. problems and assess the losses reSl1lting from fall 
dwindling. Serious consideration should be ~iven to package 
bees and investigate all the possibilities (Peer). S11Ch 

defects as. flql1een rejection" might be resolved with pheromones 
(Gochnauer). Queen substance is being investigated with dead 
specimens in order to identify the sex attractant (Bach). It 
was suggested that better management could suppress the 
incidence of diseases (Smith) but it might prove impractical 
to treat with heat all the equipment. As to the exact dosages, 
there seemed to be diverging opinions abou·t the thresl10lcJ.s. 
Resistance to antibiotics could eventually build. up (Corner). 

Cd):	 Control of unwanted behavior patterns byantipheromones 
(alarm, aggression, etc.) CR. Bach). 

Worker honey bees communicate alarm by releasing ala.rm 
substances from glands that are associated with their sting and 
mandibular glands. Dr. Shearer and I ha.ve identified. isopentyl 
acetate from the sting apparatus, and 2-heptanone from t11e 
mandibular glands. 

If an intruder (wasp, skunk, bear, beekeeper, etc.) disturbs 
the colony, some bees release these alarm substances which 
alert other bees. The so alarmed bees are ready to fly off 
at the slightest provocation and will attack objects in the 
vicinity of the hive. Moving dark objects 1J\rill be attaclc~(l nlost 
readily. 

Dr. John Free at Rothamsted has sho-vrn that the alarmed. bees 
are attracted to and will sting objects with stinr odour on it. 
This shows that the odour from the sting left behind by a 
stinging bee serves as a target marker for subsequent attacks. 
This is the reason why it is likely to get stung a~ain after 
the first sting has been received, and that the an~ry bees tend 
to sting at the same spot. 

\1e have identified the chemical signals by which bees 
communicate alarm. Together with Dr. Rotllenbuh.ler of Ohj () Stnte 
Unj.versity, I have investigated whether the propensi t~T to stine; 
of certain strains of bees is due to their more effective alarm 
communication. Indications are that this is so. Bees from 
fierce colonies contained. more alarrn substance than did. bees from 
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less aggressive colonies. We are now stu.dyint~ the e:e.netics o.f 
this variation in the hope to develop a guide method of testing. 
This would be useful in breeding a gentle strain of bees. 

Another avenue to reducing the aggressiveness of honey bee 
colonies is by interfering with their alarm communication. 
This calls for inactivation of their alarm pheromones by 
antipheromones. 

Recently, Metcalfe and Metcalfe of the lJniversi ty of Illinoi~~ 
reported that hexanyl chloride obliterated the alarm communication 
of the ant Conomyrma pyramica whose natural alarm substance is 
2-heptanone. 

I plan. now to investigate whether 2-heptanone an.d/or 
isopentyl acetate of the honey bee is similarly inactivated 
by hexanyl chloride or some other chemical. 

(e)	 Possible avenues of biological control of certain bee 
diseases (T .A. Gochn.auer) 

The question of drug resistance by bee pathogens and drUG 
contamination of honey or pollen in colonies fed. drugs j.B a 
constant concern in any chemotherapeutic program. Some 
disease control agencies believe that Bacillus larvae infection 
can be completely controlled by "test and slal1ghter" procedures, 
al thOl1gh others feel that sprea~i of infection to heal th.y colonies 
can be prevented by timely treatment before infection 1.8 
established therein. 

Professor Morse at Cornell 1Jniversity main.tal.ns tha·t the 
"second class bee d.iseases" su·ch as sac brood, Euro:rean 
foulbrood, ann nosema are ttstress diseases" which are normFlll,r 
unseen and unimportant in a colony until some stress - S11ch. aD 

chilling, shipping or insecticide treatment - is placed upon 
it. The control in the latter instances might be to avoid the 
stressor, in whatever form this may take. For example, nart of 
the north-south debate on package bee quality has to do with 
the supposed harmful effects that long truck shipments of 
package bees plus the stress of hiving them in Canada in mid 
April in a spell of bad weather have on the develo~ment or 
fail'ure of the packages. Might these be avoided. in some way? 

European workers place great emphasis on the naturally­
occurring antibacterial substances as a factor in suppression 
of pathogens which otherwise might swamp a <:tensely populated. 
colony. 

An Armenian visitor, Dr. E.G. Afrikian from the biolo~ical 
control laboratories in Erevan, ASSR, noted the many fatty 
acid fractions isolated from pollen by Dr. Bach, and wondered 
whether theRe fractions had been tested for such actj~vity. 
Mr. Tom Hinderer, a former student of Rothenbuhler's at Ohio 
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State University, had shown in his M.S. thCRis R l.owereo 
8~nsitiv·ity b,Y drone larvae to di!'ect inoculRtion witl1 
B. larvne spares. He proposed. this could. bp the r~cfnl1t; of 
nig;her poller~ content of the drone larval food., an(] Ret 11p 

a study to fraction pollen and try to isolate anti-B8 larvae 
compo~ents. Unfortunately, although we had the 8u.pport of 
our dlrector to start a short term project along these lines, 
the available support money-had been committed elsewhere~ 

Nevertheless, should there be an active, anti-B. larvae 
fraction in samples of pollen, it could, with present knowledge 
and techniques be extracted and enriched; in a single component 
or a small family of components could be found active, the use 
of synthetic or purified naturally occurring compounds might 
be substituted for present therapeutic agents. 

Likewise, H.L.A. Tarr noted. (Ann. Appl. BioI., 2Lt-: 377-38~-, 
1937) that only the spore stage of B. larvae was infective for 
honey bee larvae. He suggested that "if a method of maintaining 
B. larvae in the vegetative stage could be cleveloped rt control 
might be simp'lified. Most agents now used prevent the 
germination and/or growth of B. larvae. J. W. Foster et ale 
~J~ Bmteriol., 59: 463-470, 1~50) stUdied anti-sporulation­
compounds in normal bacteriological media. Bacillus lar\Tae 
cultures would grow better and produce ma~y more spores in 
media treated with activated charcoal or with ad.ded starch. 
No attempt was reported then or since to recover the antisporulation 
factors from the media used, to see whether they coul(l be 
identified, concentrated and tested. Dr. Foster did not report 
flITther on the investigation, and it may have been tried without 
success. 

Ever since the 1956 Entomology Con~ress in Montreal, reports 
have appeared in Russian literature that specific baci;eriaJ_ 
viruses could be used to reduce infections with B. larvae of 
American. foulbrood or with S. pluton of Europeall.-foulbrood. 
These reports suggest the vlruses are as effective as are the 
antibiotic agents for the same purpose, althougl1. nothing is 
said about costs. In a preliminar~l test vIi th a single st;rairt 
of virus ana. a pure strain of sensitive B. larvae, Dr. L'Arl~ivee 
and I did get a marked reduction of infection in inoculated, 
virus-treated larvae compared with those given spores alone. 
Perhaps a concentrated preparation of virus cOl~ld be used as 
R control agent without chemical contamination. of the colon-:I. 

rrhe control of Nosema ap}s of the honey beA is o. problem 
which has been approached prlmarily by trial and err9r. Its 
life cycle is complex; it has not yet - to my knowledge been 
Erown in culture. The only generally accepted chemotherapeutic 
agent, fumagillin, is not mass-produced and is correspondincly 
expensi.ve. Tens, hundreds, or even thol1sands of tests have 
been, mad e on the inhibitory effect of all sorts of orC;B.n.ic, B.TI(l. 
inore:anic compounds. Antiamet.·ic compounds, antimala.rial compollnd.n, 
~eneral disinfectants, antibiotics, various teas, extracts from 
frogs eggs, etc., ad inf. have been tried wi-th.out succens. 
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F11rcala and'Boch (J. Apic. Res. in preSf1, 1970) hFJ."'fre 81-1.0".'11 

clearly the effects of nose~a infection on honey ~icl~ in 
inoculated colonies, and the cOl1nter effects that fumA.p:ilJ_in 
has in preventing infection and maintaininG honey yinld. 
Nevertheless , alternative methods must still he SOl.1fht. 

One approach beGan 'vith the sugcestion of 8 former apicu.lturc 
technician, J. W. Vandermeer, that the behavior of snorPR 
llndergoing "hea.t shock" ('a common method used to acti.vate 
bacterial spores prior to growth) be exaTUined.. lJsinc tec}t..ni.~lles 
developed in Siddiqui and Furgala's honey research, we found-
a 'constant pattern of sugars released by the treatment. These 
were identified by Drs. Wood and. Sidd_iqui, a.n.d. includ_e as a 
maj or component, ~J~ -trehalose, a reserve carbohyd.ra.te associated 
with dormant stages of some ye~sts, in dor~ant sta~es of insect 
development, and spores of some fungi. The stora~e, mobilization 
and use of th.is sugar seems to be closely tied in to the rro1t!th. 
and development of these other forms, and is "!)robably important 
in N. apis as well. An enzyme capable o.f l1ydroly?;in.C trehalose 
W8.S isolated from washed spore:3 of N• .?J?is which were cround 
in liquid nitrogen to rupture the very resistant spore WD.ll. 
Since a major component of bee hemolymph is trehalose, Drs. Wood 
and Siddiqui felt that a gas-liquid chromatotjrap11i.c stuay of 
trehalose levels in. healthy and diseased. bees mie;Jlt be most 
revealing, but once again, a commitment to s11pport this line of 
research could not be obtained. in present circumstances. 

One answer to the above is selection 3.nd breedin[~ for 
resistance to the diseases considered. A second is to select 
and breed from disease-free stock. The latter WRS Pasteur's 
method for producing disease-free~lkworms, for example. The 
o.ifficulty here is the massive production of bees, and. the 
mobility of bees and beekeepers which aids cross-contam.ination. 
The breeding of resistance to Ba.cillus larvae infection h..as 
been undertaken by workers in the U.S.D.A. and. at IOvla State 
University, for example, but the results - from 8. commercial 
standpoint - have not been rewarding. 

DISC1JSSION: Genetics of bees may be related to EFB (Pa.n1\:i1Al). 
The importance of strains is of particular concern in iPlI)OJ'tation. 
A USDA line susceptible to EFB was exported. to Ca.na.da in man.y 
areas. l'Tutrition and resistance to EFB are two related nroblems 
(Townsend). The disease sometimes disappears suggestin~.l-
cyclic factors. We should know more about the genetic back~round 
(Pankiw). Transportation and handling of bees maJT favor th.e 
spread of the disease. The exact causes are not known. A new 
met;hod in California is apparently centered on a new type of 
shipping containers (Peer). 

2 - Pollination of crops by honey bees (F. Pankiw) 

(a) Bee behavior, bee vision, foraEing. 

As part of this topic is basic, I will endeavour to cover 
only those phases which deal with immediate practical solutions 
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to some of our problems. 

Bee behavior - insofar as it applies to bee preferences of . 
certain crops and their behavior in pollinating these crops. 
This involves such factors as preference to crop, whether the 
bees collect nectar, pollen or both, their work speed, distances 
they fly, temperatures at which they work, nectar secretion and 
availability. In essence we also have to know the cOMponents 
of seed yield of crops as they are related to insect behavior. 
These include nectar secretion and concentration, floret 
development, longevity and range of floret populations in 
various crops. 

Bee vision - this is a basic study which. may be a fa..ctor 
affecting bee behavior and includes such items RS color, 
ultraviolet light, etc. 

Foragin~ - the foraging behavior of honey bees is a critical 
factor affecting the purity or conversely the contamination of 
pedigreed seed by other sources. In this respect,isolation 
distances, acreages of crops enter into the picture. 
Beaverlodge is particularly interested in this facet and 
to~ether with Saskatoon and Melfort have concluded studies on 
sweet clover, are now conducting studies on alfalfa, and 
Beaverlodge will shortly conduct studies on red clover. This 
information is vital in making recommendations to Canadian Seed 
Growers Association re isolation distances and also ap;e of sta.nd 
as these are primarily affected by contamination. of other S01.lI'ces 

of pollen. 

These studies have to be conducted 1Inder optimum. 
concentrations of bee populations similar to that recommended 
for pollination. Such studies require large acrea·ses, e. g. 
study on alfalfa involves some 40 acres of land for 3 tests 
and this does not include the isolation distance to other fields. 
These studies require the coordination of levnne seed.. specialists 
and apiculturists. 

(b) Legume seed production 

Although considerable work has been done here and elsewhere 
on. the value of honey bees for pollination and the need of cross­
pollination of legumes for maximum seed production, and the 
relative preferences of bees for certain crops (Table 1), there 
are several problems. 

The relative value and economic consideration of maximizing
 
yields of legume crops.
 

Alfalfa - confined to areas of the imported leaf cutter bee -. 
(southern Alberta, southern Saskatchewan and southern Manitoba) 
and to areas with abundance of native bees, e.8. northern Alberta, 
Saskatchewan and Manitoba. 
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Alsi.1(c - Alberta a,n,d B.C. Auror~l a.TIc'l "Pt~t'rn rl~L~~i ko l)0i.. r1 f': 
p~rown under co.ntract, work on ~ontrac1~ pollirla·tic)n, 0.r':. f:')pccl 
:)rielcls obtained, bees used, etc., recomm.endRtion 1 co1.orl,Y lJer 
acre. 

Reel Clover - Diploid sj.ngle cut - Alberta, B.C. an.d smaller 
lots in Saskatchewan and Manitoba. 

Diploid double cut - OIltario, Manitoba, Alberta Rnd B.C. 

Tetraploid - B.C., Alberta and Manitoba.• 

This is our problem legume because of the relative preference 
of honey bees for other crops if grO\ffi in association a..n..o.. becausp 
of the low rating as a nectar crop. It is of particular 
importance in seed production and also in contract pollination. 
Research j.s urgently required in the effect of high popllJ.ation.. s 
of bees (2 colonies per ac~e) on seed promlction of the crop 
ancl nectar production of colonies. 

Sweet Clover (Alberta, Saskatchewan and f1anitoba) - A crop 
that is particularly valuable for b.oney prodl1ction but ShOl1ld 
be critically evaluated for high seed prodl1cti all possibi lities. 
Two new varieties licensed Yukon (l'1elilotu8 officinalis) an.cl 
Polara (M. aJ_ba) ,~i th low coumarinmaJT be a facto-r-ln-Tncreasirlft 

consumption--or-this crop. Recommendation 1 - 1;~ coJ_onies per 
acre. 

Bird_sfoot Trefoil - Ontario, f'1anitoba, All)erta. 

The newness of this crop in western C···)·na.da bJ.:,inr~s vIi tIl. it 
management problems of establishment, weed control ml.d. h.arvesti11f" ~ 

Once these have been solved or alleviated, we \rill have no problem 
with pollination. Recommended rate of 1 colony per aCT'e (col-llcl 
be rerr11c ed) • 

Sain.foin - Alberta, Sasl{B.tchewan (at present). 

A nevI]' crop, no problem wi th pollin.ation ancl r8.te of 1 
colony per acre. 

The most crucial problem is that of contract pollinntionr 
vIith the emphasis on svritchinc ~Jheat acreace to thA,t of o·tller 
crops, primarily forage crops , it beCOT:lPS ver~y important; fo~c 1J8 

to ("ivA recommendations that are meaningful both i.n. t8I'Ins O.r 
'\That tIle bees can accomplish in the ma.tter of seed. p~rocllJ.ctio.11 
but also in terms of reductio.n of honey prodl1ctiol1.. tJus-t -t11inl": 
1'ihat is happenine: in the concentrated effort of alfalfa 
pollination by the imported leaf-cl1tter bee. vIe have one 
specialist in Ca.nada working full-time and. abou-t 3 in. th.e IT. S .it .. 
In my opinion, red clover alone demands a fl111-time specinJ_ist 
particularly as it affects seed production of Cahedi.C:1J.1 an.cl 
foreign varieties for ou.r ovrn D.se an.cl for eyport. 



Table 1A. ~el~tivc populations of honey bees and native bees on several crops and the respective seed yields. 

1959 1961 . 1962 
Bees Bees Bees 

Qw> 100 sq yds 
~ Native 

Seed yield 
Iblacre 

100 sq yds 
!J.Qw" Native 

Sc~~ yield 
Ib/acre 

- 100 sq yds 
Honey Native 

Seed yield 
Ib/acre 

~\,,"~et Clover 
Erector 37 1 570* 38 1.2 676 61 1.4 309 
Arctic S3 3 701* 44 0.•4 1140 80 2.8 682 

!lfalfa 
\gernal 39 .Os 71 45 0.1 135, 55 .1 J9 

~.~d Clover 
Ulva .. - - 4 3.5 122 20 7.2 168 
lltaswede 
laSalle 

3 
1 

8 
) 

344 
226 

14 
S 

2.9 
2.0 

420 
1 

90 
14 
7 

7 
1.8 

224 
101 

llsike Clover 
Common 12· 0.5 268 29 1.0 426 45 1.3 211 
Tetra 13 1 331 21 1'.6 388 39 1.3 221 
Ra~seed 

. Arlo 
Argentine 

23 0.5 810· S 
41 

0.8 
0.9 

1241 
1420 

37 
71 

0 
0.8 

;356 
1196 

w 
0 

Birdsfoot Trefoil 
Empire 11 1.0 168 7 0.3 93 

.- .... some shattering 

Table 1B. Relatl~ yields of several crops in cages with and without honey bees as pollinators. 

1959 1961 1962 
.~ Without bees With ·be~.§. Without bees With bees Without bees With bees 

Sweet Clover 
Erector 23 401 11 780 0 459 
Arctic 221 691 106 740 8 680 
Vernal 12 313 , 900 8 149 

Red Clover 
Ulva 8 301 4 1'79 
Altaswede 27 264 2S 600 24 301 
laSalle 2) 206 '1 192 8 109 

Alsike Clover 
Common 31 279 20 653 40 211 
Tetra 18 715 , 426 0 221 
~seed 
Arlo 217'· 50S 1094 1715 363 1093 
Argentine 1443
Empire 1 1~Ba 893 'OGi 

.- ... .. , 
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A topic which. h.as had mixpd emotion.s in -the pn.st deC::lc1r; is 
that of breedinE a strain of honey bees for red clov~r neerl 
prodllction. vIe ha~J"e ar1p]~e evidence 9f th.e Rl1CCASfi oJ~ th.8 
al.fe.l.fa pollen collcctinf; strain of Ny~ an,d. f1A.ck~en.~8n. JI()1/!~1.rer, 
progress vlill be slow and w01.11d reql1ire the flJl1-tj mp 0ffort oJ' 
one scientist, and probably worl{int:~ in conjl1n.ctiofl 'VTit;ll wor1\"rrs 
tn. other countries. 

at'her crops, rapeseed.. IJimited datn ind.icatinf~ sped ~Tie 1(1. f) 
of Brassica compestris (Polj.sh rape) 'laricties can he iner0Rspcl 
usj_ne~ pollinators to supplement wind pollin~1·tion.. Just tllin1.~ 
of the 3,800,000 acres being cropped this Jrear. Would this not 
jl1stify research in the economic aspect of honey bee polJ_in0tio:n. 
of rapeseed? 

. UCKW.n.eat M - .J! ore}.~Y'..B l' - .l'4eg1-19l.-b-.Le research In \Jona.n da. ~ reS08.rc ,i1, 
e.g. Russian, would indicate a req.uirem.ent similar to reel clover. 
Research to be conducted in cooperation with breeders or in 
area of prodl1ction primaril~r M?Jli toba. 

DrSClTSSIOl-T: It '\ias realized that practically very li-ttle i.;~ 

done in Canada in new products ana. new 11ses of honey. 0J'eIlatt,nc" 
era.nts should. be made available to food techno1_oC~l specicllists 
(Peterson.) • Provinces are gradllally Occupj~ing thp ar0a of 
research on fora(jing and pollination (tJa;l). Ver"J' Ii ttl.e 
information on pollination contracts is available. Pcrh.n.ps 
beekeepers could not probably pollinate for less than thirteen 
dollarR. However, the shift from hardgrain to other crops is 
g()ing to create a demand for more bees and. bees are not C;oinS 
to be available everyttlhere (Peer). As far as seed prodl1cti on. 
is concerned, more data on manaGement of seed. prOdll.ctio1l and. 
actual value of seed pollination are needed to support 
pollination serv-ices (Pankiw). In Quebec, there are data. on 
blueberry pollination (Guilbault). 

3 - Bee diseases 

(a) Nosema in packages and wintered colonies. 

Package bees - Work done in 1954 to 1956 indicated R V0r~ 
low incidence of nosema in package bee colonies from Califopnj,a 
(3 bee shippers) and treatment with fumagillin did not appear 
to have any effect on honey production. 

However in 1967, 60 colonies were hived on ApriJ_ '+ 3.Tld 

samples, taken 3 weeks after installation, averaged over 12 
million spores of nosema per bee. Even with. a feed,in[~ O.r 
fumagillin at this time to protect the emerfjing bees, -the 
co~.ony strength on June 19 (21h months after hiving) vT8.S only 6 11)8 
which was similar to the strenfjth of nosema-free colon.ies hived. 
a month later on May 3. 

Wintered colonies - The effect of nosema on wintered colonies 
may best be illustrated by data collected in 1966-67 of colonies 
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wintered at Ap;assiz, B.C. These were r:iv~n .50 m.f~; .furnD[~illin 

in SeptembeI' of which I? colon.ies did not take IIp nIl t.hc 
syrup. These bees were fed 50 mg fumagilJ.in on Tw1arch. ? 

Table 1.	 Effect of nosema on production of pac}:age bees 
from wintered colonies in the winter of 1965-66. 

AJT10unt of nosema infection No. of Bee production. 
1st March (106 spores per bee) colonies packages of bees (l{\..t;;

r cr ) 

0 1.0 251	 5.6 

1.0 2.0 62	 1.+.1 

2.0	 83 1.0 

lone colony with a failing queen 
2 one colony queenless and. weak 

3two colonies queenless and wea~ 
and three colonies dead 

Previous studies of wintering had ind.icated. a builcl up of 
nosema d.11ring the winter months to highs of 10 - 15 million 
spores per bee by mid April. This may have contributed to the 
poor results obtained. 

(b) Fall	 dwindling. 

This problem is particularly important in the areas '~lO
 
wj_nter colonies and reductio;n of colony populations in tl1.e
 
fall tends to make for less desirable winterin~ units and
 
consequently there is a lower poten.tial for spring bu.ilcl-u}!
 
of such colonies either for "divisions or package bee
 
proo_uction.
 

This problem could best be studied in Ontario, Quebec
 
or B.C.
 

(c) Iiigh	 loss of queens and bees dl1ring build-up. 

From 1960-1969 records kept of bee colon.ies installed
 
and the number of failing q1.1eenS, i. e. unaccep"ted., fai linr\
 
or supersecled queens, indicate a serious problem.
~ 



~oNo. of packages tTllIDber of Fai1inr; %
installed producing colonies °hueen.8 loss 

June 15 
,.­1960' 60' 46 14 ~}' - 2?l 

r ~c1961 60 41 19 )? 
1962 60 57 3 s ../
1963 l~·8 45 3 G 
196L~. 48 Lt.? l) 10 

() 

lC166 60 54 6 10 
1967 8L~ 58 26 ~jl 

1968 50 46 LI_ 8 
1969 67 60 '7 10 

1965 50 50 
p~' 

0 

These (lata of 10 years (1960-69) indicate a \~Jide 1rariation 
of 0-32 and with an average of 13.5 per cent. 

This in itself is far too great. Usinp; -th_e same Jnethod of 
ql1een introduction, we ha,,-e got good results in 1965 to the 
very poor of over 3Cf/o j_n 1961 anc1, 1967 In 1967 the ql10ensto 

that were recovered were. tested and all hE~d n.osemo.• 

The survey of queens conducted by the l\piclJ.l ture sectioI1 
at Ottawa also indicated factors other than nosema. 

Hal"ever, the fact that commercial beel-(eepcrs hn"\TP h<Jel. 
C1ueen losses comparable or greater tha.n tllat mentioned. il') t~"lP 

ta.bJ_e above, has greatly increased. theiI~ costs of prodllctio.n. 
primarily from loss of pote.n.tiaJ_ colonies, ano in man.2l inp.tFn'1ce~3 
replacement queeJ1S ,,!ere no better than ·tl1C oricin.als 8Jld ·trlof30 

tl1at were accepted had lost gro1.md and. vlere 110t a.ble to l)llild-ll:-) 
as a. nectar-collecting or pollin8.tioIl u:nit s. Seco:n(11~v~, tIle 
added cost of ordering replacement p8.cl(a[~eR to mal~'e 1.111 tlJ.e 
reQtuired colonies and the change ill ma."Ylaf3ement prOCc;CllJre to 
accommodate this replacement is a problem trlat l.r-Jould. be R..lle\riate(l 
if the problem of failing queens could be reduced to 5 ~pr cent. 

ITow do we overcome this problem, w"h.ich mRy stern ~T~imc~I~j l;l 
from the methods of queen breecling. A plallsible inj_tia1. proj ec.t 
would be to select breeders with various manasement procedures, 
e.e;. single and double grafting, t~ypes of (~llCen8 ·used. (rossible 
in breecling), tJrpes of cell bl1i1d.er colonies 11sed, t~ypeS of 
n.uclei used for ha.tching <1.ueens, amount and t:'Te of bee ~.~ iT! CAll 
buiJ_a.ers and nuclei, feedine; of fumae;illin. Al tho11e;h this 
a~')pears to be infrinGing on human rights, i_t IDa.y Co 8 lone 1rJB.y 

towards improving the present situation. In acldi tion, -t:T~C of 
queen cages (work has been done on it by Jay 8nd ot}lers), concli tion 
and aGe of bees in packages, transportation, time be·tween shaJ(iY~~ 

aJ1,d hiving are other factors tJlat have to he consirl.erecl. 

Cd) Disease control by drugs and. antibiotics. 
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A-t B0tlverlodce, OttRW'a, (~11elph., R.nCl. t;'he rr .. [1.f...• ',voT'k h;l;; 
·be~n. carried ollt on d.isease control by d:rUC~8 {In(J (:lrrbj l)io·tic~" 
Rna the present statu.s is: AFB controlled. by 8111 fn, ox-;{tctrn~.yclirl(;, 
tetracycline. 

EFB controlled by oxytetracycline, tetra.cycline, er~ltllromycir1, 
tylosin, strepto~ycin. Only the first two recomme!lded at; present. 

Nosema - controlled by fumagillin. 

Sacbrood - no control. 

Other forms of paralysis. 

One of the problems is the use of 2 or more antibiotics or 
drugs. There appears to be eviclence that fl1magillin and 
oxytetracyclin.e are incompatible so far as the activi ty of the 
fumagillin is concerned. This presents a problem in the 
treatment of nosema an.d EFB in package bee colontes or will.tered 
colonies. Fumagillin and s11lfa appear compatible. 

Althoue;h 'rfe can control nosema wi.th fumagillin, it is expensive 
and also the eradication of nosema is dependent upon not only 
producing or importing nosema free bees and. queen.s but also 
sterilizing the bee equipment. Two chemicals, glacial acetic 
acid and ethylene trioxide (E.T.a.) have been tested as has 
heat treatment. Their use has to be tested on a commercial hasis .­
to determine their feasibility. 

One study that mayor may not prove fruitful is breed.ing for 
nosema resistance. A discussion on this aspect may prove of some 
value particularly if it would involve the study of the organism 
itself, its method of insection, effect of environment and other 
stress factors. 

A factor that requires serious consideration is the nrobability 
of evolvement of strains of the o_iseases resistant to antibioti~s.-­
Although such strains have been reported, they have not all been 
tested to prove the validity of such reports. 

Disease control by d~~gs and antibiotics (T.A. Gochnauer) 

The export of honey to Europe will depend in some part on 
what international standards are developed under Codex 
Alimentarius by the various governments. It is s0:q1evlh8.t 
reassuring to note that the interdepartmental studies on honey 
under the general topic of the above suggest that Canadian honey 
conforms in many if not most respects to the requirements. ~I'he 
sugar content is generally aa.equate. European. o.esires to see 
certain enzyme levels in horiey are not apparently in conflict 
with the flash pasteurization methods used in Canadian processing 
plants. There may be a problem with filtered honey if a general 
requirement on pollen conterlt is establish.~d. 



Control of bee pathogens by specific viruses (T.A. Gochna11er) 

The S()viet li terature makes rather frequent refprPIlces to 
control of both bacterial diseases of larvae by the applica.tion 
of specific bacterial viruses. The claim is made that control 
approaches the effectiveness of presently used chpmotherapeutic 
agents. The cost is not mentioned. Dr. IJ'Arrivee and I t4jd a 
preliminary experiment with a virus preparation here which 
indicated that virus fed directly with the spores was protpctive. 
'ttle can expand this effort without too much difficlllty, as ''fA 

have tested a method which seems to prod.lice good infection i n ~-fram8 

colonies with a low known number of spores. We can. a.d.c). the virlls 
either directly with the food or could add it over the combs as 
might be the method used for control. In artificial cultures, 
virus-resistant cells arise rapidly, but perhaps in nature, with the 
very short period of susceptibility of the larvae, this mi~ht 

not occur. The Soviet work claims to be based on a pooled SOlITCC 
of virus which presumably prevents the rapid selection of virus 
resistant strains of organisms. 

Control of bee pathogens by gamma radiation (T.A. Gochnauer) 

Non-destructive disinfection of combs and other eql1ipmen.t 
exposed to various infections which would permit re-llse W0111d. 

help reduce losses due to such diseases as well as limit their 
spread. Gamma radiation as a means of d.isinfectio.n of Alnerican 
foulbrood was first proposed by H. Studier (personal communication, 
1951~); with the aid of his brother at the Argonne Laboratories, 
U.S. A.E.C., samples of d~sease-containing comb were irradiated 
at levels betwee.n 0 and 10 r, placed in combs of healthy colonies, 
and observed for fresh infection. Treatmen.t above lOl) , 000 r 
disinfected the combs. Bacteriological studies in my laboratory 
at the University of Minnesota showed clearly, however, that 
viable spores were still present. 

In collaboration wi t:I. the Commercial I'roducts Division, .AECIJ, 
tests were made of the effects of various dosa~es of ~amma 
irradiation on infectivity and. on spore viability in Cul.tllre tests. 
It was found (T.A. Gochnauer, and R.A. Hamilton, J. Apic1Jlt. Res. 
1970, accepted for publication), that infec~ivity was nearly 
completely eliminated by exposure to 2 x 10- 6ads, while spore 
viability was not completely eliminated at 1.0 rads. Cost 
factors have not, to my knowledge, been estimated on tIl.is bRSis. 
In an. eJ(tension of this work, similar studies vlere con,c1uctAo 
on the effect of irradiation on ~lropean foulbrood disease 
(F. Panl{iw, J.J., Bailey, T.A. Gochnauer ar.l.d II.A. I-Iamj_lton, 197())
 
Wllich indicated, somewhat unexpectedly, that hi~1.1er dosnc;es
 
were required to disinfect combs from this source tl1an vIi tb. the
 
sDore-borne infection. Thus the method cannot be expected. to
 
control the latter infection. ­

No tests have been made, to my knowled~e, of the effect of 
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treatmen·t on the other infections, wi th the ~xception of 
Nosema ap§s spores (H. Katznelson and J .A. Robb, Car. tT. T1icrobiol. 
8: 175-1_7 , 1962) which were disinfected at abo11t the same level 
as B. larvae spores. It may be worthwhile to examine the effects 
of irradiation of the viruses. 

l~ -	 \~inte!'ing studies (F. PanJciw) 

(a)	 Evaluation of wintering areas and northern arcns •. Arenp 
of successful wintering fall into several catepories. 

1.	 Areas ,~here added insulation is not reqlliI'ed or onl'{ for 
a veI'Y limited time and where natural pollerls are l~ 
available earlier in the season. B.C., Fraser Valley, 
Southern Vancouver Island., Okanap;an Valley, Kootena~{s. 

2.	 Areas where insulation is used and winterin[ i.s
 
economical. Ontario, Quebec and Maritimes.
 

3.	 Area.s 1~here insulation is requj_red but vlinterj~ne; is
 
borderline, Alberta, Saskatche,~an and r1an.5 toba.
 

Area 1. Our work in. the Fraser Va.lley hclS inclicaterl. t11at 
for each colony wintered up to 7 two-poLmd packaGes CRn he 
rea]_j_zecl, vli th an o11tlay of 88 lbs hone~r, 6 pOlIn.as polJ~en 

supplement in addition to 5 frames of pollen, and feed.in.r of 
fumagill.in (50 mg) in early October and late F'ebruaI~~T. 

Other beekeepers have had. satisfactory results a.n.d. al'le 
becoming established particularly from the Peace River rec"ion. 

: 
The 01canagan is a e;ood area ana. closer to southern Albertc?~. 

An estimate of 5 two-pound packages is co~nsidered R.S B.n 

objective. 

The Kootenays are probably less pref~erred b11t are p8..rticll.1~.~rl~;t 

adapted to those "keeping bees south of Calf-Sary becalJ.se of trle 
shorter clj.stance. Four 2-pound packae:es is cons iderecl (1 f~~ood­

return by beekeepers ", 

Transportation costs a.11d distances are prob8.bl~y ·tlle 
limi tj_ne; factors in wintering in these areas. 

Area 2. I would leave this topic to the scientists R.nd 
provincial apiarists from Ontario, Quebec and the Maritimes. 

Area 3. Northern areas. 

This is the area that provides the greatest challen·ce to 
research as it has the grea.test potential an<l also th8re is an 
increased interest in wintering. We had conducted wintering 
from 1955-1960, comparing fiberglass and sha.vj~nEs pacl(s. 011r 
first 4 winters were not successful due to chinooks (8nd 
sta.rvation), and n.osema. In the last two JTears Ollr mortEtlity 
of colonies was down to :> per cent, but we only manae-ecl to 
mm{e an average of 1 division. With a consumption of 58 Ibs 
honey in 7 months, and the added costs of wintering this was 
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not considered economical. A return. of 3 e\l1J:;.. \TGlAnt t'~lo-po11n.d 
packages for each colony wintered woulcl enC01.lrare bee1-cee-perfi 
to winter. There appear to be 4 important criteria. 

1.	 Use strong colonies in fall, i.e. those that r0nr brood 
in September. 

2.	 Adequate protection during th.e periods of Dccem.ber to 
mid-March. 

,.	 Provision of environment after March 15 for increasin~ly 
brood production .to replace old bees an.d to allo'Vl .for 
divisions. 

4.	 Adequate nutrients, honey, polle11 and disease controJ_ 
(nosema). In relation to polJ.en or pollen. suP"!!leIilents 
there appears to be some variation in acceptance of 
pollen supplements made of various forms of pollen \liz., 
frozen air dried, and also the age of pollen and meth.oa 
of stora~e. 

(b)	 Cellar wintering, outside wintering. 

Research both at Brandon and Beaverlodce ~lould. s11[,;Gest that 
inside wintering even under controlled conditions was not as 
effective as outside wintering. The amount of brood rearinc 
which determine the build-up of a colony 118.S less .for t'h~ 

colonies 'rintered inside. 

It has been shown (Pankiw, 1968) that colonies in darkness 
produce l'ess brood than colonies in normal day-light. Because 
of this factor, inside wintering may be 11seful for the stress 
periods of low temperatures in December, January and February 
after which colonies could be moved Qutsid_e with some 
.rotection. 

Research into this aspect needs to be conducted. 

DISCUSSION: From a technological standpoint, it vlas SUe;F(;~tpd 
that the problem is solved. However, in Quebec storace 
facilities and quality of the environment are two particl11~:'rJ_y 

llrfSen.t problems in winterin.g bees. Temperature control seemed. 
to be also important (Guilbault). 

5 -	 Honey, pollen, wax and other products. 

In the past, Food ana. Drug Directorate has been concerned 
mainly about the legal standaro_s and definition of honey as 
contained in the definitions under those regulations. F&D 
llad done some studies on ash content, etc. In. early days of 
chemotherapy, some inhouse studies at Ottawa indicated that 
colonies treated with sodium sulfathiazole, a very stable a~ent, 



sometimes produced honey with a very high level of the dr11f!,
 
although the assay was questioned because of occasional high

blank readings.
 

Recently, I'1r. Corner submi·tted a sample of honey stated to
 
have caused nausea and dizziness in the persons who consumed
 
it, and. F&D on analysis did find some toxins in it.
 
Unfortunately, more of the sample is not presently available.
 
Mr. Corner has also queried me about the possibility of
 

~aflatoxins being present in pollen which might have become 
\ Inouldy in the rather damp climate in parts of B.C., becauP0 

of the current interest in these compounds in other m0111ded. 
food productg. An :informal approach has been rnade to have 
F&D look into the matter should more samples become a\,railable. 
This would involve detection of toxin-producing types of fun~i 
and the chemical detection of the toxins themselves. 

The Biologics Control Laboratory furnished a spore suspension
 
of the Bacillus subtilis strain used for the detectj.on of
 
tetracycline in the syrup stored by winterin~ colonies in
 
British Columbia referred to above.
 

One may ask whether the facilities of the Directorate have
 
been used as fully as possible, and whether some of the studies
 
on food-relatec items might not be done in collaboration with
 
this unit.
 

Antibiotics in honey: 

The question of contamination with an~ibiotics is a prevalent . 
European - and North .American - concern. R.P. Chambonna.ud 

... 

(Bull. Apicole, 11: 133-200, 1968) has Pl1blished his extensive 
thesis paper on the subject. He used an S. aureus bioassay, bl1t 
required an extraction of the honey with acetone to separate 
the tetracyclines from the natural inhibitory substances in 
honey. Corner and Gochnal1er, J. Apicult. Res., 1970 (~3ubmi tte-d) 
found that tetracycline activity could be measured directly in 
bee manipulated syrup without prior extraction if the standard 
assay organism., Bacillus subtilis ATec 6633 was uBed. 
Confirmation of the results might be obtained by field samplinG 
where known drug feeding was being administered, etc. The 
method was basically used to determine residual activity in 
medicated sucrose syrup fed to winterin.g colonies in the fall. 

If the method will detect low concentrations of tetracycli~es
 

and not respond to natu~al inhibitors in a wide variety of
 
untreated honey samples , it could be used as a ver-;f sj.mple
 
screening test for freedom from this class of antibiotics in
 
honey.
 

Sugars of honey: 

The first suggestion, to my knowledge, of a quick, fairly 
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aCCllrate method for sUfar analysis in 110ne)T vv8.S Slle:f~pF:)tecl by 
Professor S.A. Barker, University of Birmingham, Encland, 
during a visit to Dr. Siddiqui at the FRI. lIe brought our 
a.ttention to the develo~ping methods of gels-liquid clITomatograplly 
of sugar :r.1.ixtures: made volatile by treatnlent ·with Tri-Sil 
reagent. Drs. Boch and L'Arrivee made initial investif\ations 
of the method on the Aerograph instrument te~porarily located 
by FRI in the apiculture building. Dr. Siddiqui, .however, 
felt that the instability of the anomers (d.ifferent forms of 
glucose and fructose) would make quantitative a.n.alysis (li fficlll t 
or impossible. However, Portallier (Bull. Apicole, 10: 209-21?, 
1967) did use the method to develop vlhat h.e felt Wets a reprodu.cible 
and reliable assay, and this is currently proposeci by Apim.ondia 
as an analytical method. Siddiqui did feel that sucrose, whicl1 
does not form anomers in the reacent, C011l(1 be quantitativel:,/ 
measured in this 'tvay (see below). 

Initial attempts to use automated chemic8.1 aJlal:~lsis of Ilone;/" 
sugars by the Autotecbnicon device - a version. of tt18 ~~.)reSel1tl;l 
standard method of amino acid determinations - were of limited 
use because of difficulties vrith the colUTILns; this rnetl10cl is not 
presently being developed, to our lcnowledr:e, and ta1<es higl1ly 
sophisticated operation and a high capital investme~nt;. 

Drs. Siddi~ui and Furgala developed a si~ple paper 
chromatographic method 'tvhich would measure accllrately -tIle 
monosaccharides of honey, glucose an.d fructose. Trlis hJ"JS been 
developed. by Siddiql1i and Nun.es, FR.I, 8.nd vIas 1.1sed to Tn8.]\:e 
<}ual1.ti tative determinations of sug;ars in the recent (joO..CY ~ll=rve:{. 

It does not measure sucrose separately, howe,rer, as o.cclJ.]"'atel"JT 
as one would like. Turanose, another naturalJ_y occur]~ir13 n.on­

\\ r~ducinf? disaccharide, ~oes not separate in tl1.is methocl, an.(1 
elves hlgh sucrose read1ngs (apparent sucrose). 

\ 

Bees'tvax - Government should provide occasionally an d.n.al~r[)i ~ 

service for Beeswax. Testing procedllres may have vD.ricd. so trlC1.t 
reports are sometimes conflicting. 

6 - Marketing and Product Research. 

This is a subject of creat concern to industry. It; l'.rrs felt 
that the international standards for 110ney and J)ollen r?1101~ld 

be reviewed. Granulation is an important problem. Honey 
analysis is also a recurrent problem and it 'trIas felt -that more 
research was needed (methods in particular) in order to meet 
the st'andards. 

Importation of packa~e bees and queens 

According to the statistics on "Canad.iEtn. Importatiol1 of
 
Pe.ckac;e Bees II there has been a marlced increase from 1959 of
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143,000 to 2L+9, 000 in 1967 or lOO?~ increase. ~.l~Jli s in.~l""'cFl ~·c 
coincides with tIle increase in colonies of n.earJ_"\T t1Hlt; GJ101.1Tlt 

ta1cinr; into account queen losses 2Jld. reduction i~l pac)'cRC:C •
bees. Thi s also represent S an increase of some 1~800, 000 irl 
the annual cost to the industry. It is this add.cd coc.t thclt 
I feel we should alleviate by wintering both for ma1(inc; 
divisions and for paclcage bee prodllction. 

The queen problem which has been partly discussed 1Jnder the 
topics of disease and failing q11eens ho.s enc Ol.lrac~ed lIS loo~':in.~ 
for other sources that may be available. Concomitant 1;nth the 
importation of some 1100 queens from New Zealand in 1969 and 
also over 3,000 in 1970 we are evaluating the stock. T'JO jrears 
data have sho'm this stock to be comparable to C8.liforrtia 
stock for honey production. There is an indication that 
wintered colonies headed by New Zealand queens do not promlce 
as man.y packages as California stock; but fUJ'ther d.ata is 
being collected•. 

The aspect of multiple win.tering of qlleens or otl1er metn;.oc1.s 
o.f vlintering queens may offer a partial SO]_11tion to the qU.een 
problem. However, considerable research a.YJ.d slrbse<]11cnt 
testing has to be conducted before it becomes a I'eality. 
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RESEARCT-I 1~.BQ1lTRBl'TE1'JrpS 

A - Aiminc at a real_istic balanced prO[Tam. 

rr11ere WEtS considerable discussion on. flO'\AJ m.D_ell. rAS0nrell, 
'VJhnt type of research and where should~ we cIa the resear~,~l" i·n 
order to support ind11stry adequa.tely. There vias the lJS1Jnl 

d.ebate on ap1)lied~ and basic research.. \Ale finall~:/ (1~~reo('~ 011 a 
realistj.c balanced program, sl.UTIJnariz·cd as follows: 

~TatioTlal Pro[~ram 

Present m/y J~r e ed.po 

Bee diseases 1.0 Cont.rnct ·n<:s0<lreh. 
T'-larketinfj C.A .. S.CrtC. 
Product research 0.2 Contract Resear~h 
11anagement 0.7 Contract Resparch nlus 

2 IDD.n.-yerrrn i D~ C.n,A 
rraney producing 0.5 C0ntra~t Research 

nlRnts
 
Beha"\rior 1.2 '
 
Ph:fsi ology 0.6
 ----"'.-.-....,. .....-._--_.­

Add ? cnA ~p~-~pnrR an~ 

ContrR.ct Ref',(~8r~1-1 

B - K0sefl.rch in CD.i\, TJniversi ties ar:d Provin.ces. 

v!ith ? 7 man-years, the input frorn CDA in l~pi_clJltlJT'0 '-In ~ 
ll"nani.mously considered. too low. CDA 8}101J1cl. recI\'ui t i~\·r() 

1~ntomolor:ists to sup!1ort the bee m.arlap;eLlen·t proc~~r(l.Jn. Tt: '~J~~-~ 

also s1]f~ested by some tl1B.t CDA sh.ould rAOrF~flj1i7,C j -ts r0G08"p(',l'1 

-rroe;ram n..nd. establish an l\piculture ScctiOl1 ill. \tJostcrn C~,~T!cl(} a" 
This met with considerable objections from repr0sentati~TPn of 
1i~F.l.stcrn. Canad.a. We could. not reach an a.r~ree~len.t on th.is 
"!1roposition.. fI'}1c matter vvns 10ft to CDA to clecid.e vJt-1PJ-ar; nn('l 

h01r! this r>rcblem ~an hest be s()lv~d so a~) to rn-[;ain cl ~lit·';!. 

C111nlity researcJ1 pro~ram 1ditllin r:iven rCS01JrC8E:. 

It vlB.S 11TI.c111imous]_:r (3..~reed tb.at Cont1:D.C".t; T"{8S8[11"'crl Sl101J]d. 1';0 

eY1C01ITarr;0cl. \v11e.rever possi1;1.e, and partic111D.I"'1:l D.t tl"lC lL'Ji'\:c;'rsi t.\/ 
o.r .A.lbertn, the 1Jniversit}T of r'1anitoba, i;he lTni,reT1 nit:? 0.1" C-1.Lcl-n"·i, 
11nd. -l~he Universit~r of Otta""a. Contrcict resc8~cl'1 \rJ8.S s~('n [IS 8. 

wa~y of- eliversifying the in.puts ill. tlle ApiG111.tl]]~e 1)]:o0'rn"Y'1 n.t 
relatively low cost ~o CDA. 

f1'h.e conferenC0 vIO.S 1._111.Fl.ni.rnolls in. recJY·Y))T}('-~.dip:" trlrlt t;l'l' 

r81atio~.8 bet1;,re~n Provinces, Universities a·!l.cl CDJi peo~nle 1:(; 
kept very active. Pro'lincial fl...piarists Y1RVP n.n/l 8 \rer~" i Tn~('Yl'd~:Jr\t 
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role in tb.is lfork pJ_anning meeting. It 1v8-S 3pneT'all~! ac:rped. i~lrjnt 

goon l_incs of cOIDJnlIDication ''''Ollld be of absollli-;c n_ecosGit~)r since 
Provinces are carrying the fun.ctions of extcnsiot'_ 8nd. 8..1so 
con.clucti"'1~ some research of their O\rjn. Tl~Q CD1\ r?esp~rch (;oorcl iT1P ·to~ 

(Entomolog:'l) shoulc1 attend tIle An21l1al Apicl11tlLre r1eetine~ FiDel. ' 

report on the problems of national intcreste 

.,

•,
 



R.esollJtions r~lated to the vlorl\. pJ..clrrrli n~" rn(,r'i;i.n~-'· v}Cl l 
(\ 

-recci,"'pd. from the Ontario Beelceepers' Assoeirrtion, tl10 
Con.rlo.,ian .l\ssocicltion of Apiculttlrj sts an.cl tl1e C~:~n[1(li 0Jl 

Beekeepers' Council. They are listed. belo1·] in tll0 or(lc'r 
that they were received. 

1 - Resolution from Ontario Beekeepers' Ansociation, 
December 23, 1969. 

At the 1969 Convention of the Ontario Beekeeper~' 

.l\.ssocia.tion h,eld at Toronto on December 4th an.cl 5t11, 19F/~, 

the following resolution was passed: 

"vThcreas there is an in.sid.iol1S diseasE' a.ffpct~inr~ 

colonies of honevbecs in man.Y areas of Canad.A. v'111i.cll 
manifests itselfC-' in the disappea.r2~cc of th.e nd.l~lt 
bees just prior to the rna'] n n.ectar flo,·; o.n(l j n 
conditions such. as tlAUtl1Tn11 Colla.pse" in v!h.icl i t~hp 

adult popl11ation is drastieall.y red.uced; 8,nd_ vj'r1el'~en;_'" 

I!lUch excellent ''''ork has been done 01'"\ research COll.cc:rnj l1r~ 
bee diseases at th.G Apj~cl11tur0 Section, F;nto1TIo]_O[f"tV 

Research Institute, Research Branch, C~ll 0,rl a T)ep0-rt~0rrt nf 
Agricultllre, for which the beekeepers of Ontario e~j)r0~S 

their app~eciation. 

Therefore, be it resolved that the Apicultl1re Section, 
En.tom.oloc-y Research. Institute, CanFl<l a De:nart:P1ent of 
AGriculture be requested to in.vestip;ate thorou.r1~ll;T th.is 
"disease" of hon.eybees and mal<c recomm.cl1.clGtj_onf' ns to 
its ~ffective control". 

Resolution from Ontario Beekeepers' Association, 
February 2, 1970. 

lI\lhereas there has been unconfirmed RT'eCl11at-;j.on tll.pt 
some COTlsi_dcrati on may be given to movj. nc the 
Apiculture Section, Entomolo[7 I{csc(1r~h. Ins,ti.tl1t 0 , 

Ca.n.ada Department of Agricll1tl1re fron OttnvTB.; 

Therefore be it resolved that this A~sociation PX~Te~s 

its concern D.nd Obc.jAction to such a TIl.ove to 
Dr. vl. B. Mountain, Director, Entom.olof:Y Resc8-rcn 
Institl1te, an.d further reqtle st that the ApiclIJ +;ur~ 

Section be strenr;th.ened and left 8.t OttAv.ra vJhic}l hR~ 

been i.n the paRt, an.d vri.ll be j n the fl1ture, an 
effective location for Apiculture resea.rch worl-("." , 
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2 - Recommendations of the CAnnrliFin Assoctrlti nn ()f ""-riCllltllristr1., 
Ap-ri.l 15, 19'70. 

11 (1) lI~r.hat thf' eRC rcC'omm0nn tn tr1C (~T)1\ tll."l t il T\J ..lt i nnn'l 
CooT'r1inator- for .Apicl11 tllT'C bn nrroi,ni:(\(l .. " 

1i!1rmat ion : It is 8up.;r.cr,tcd thnt b0.Cal1fH' of' the 
mu ti-diBciplinary approach of r-tpiC11J t11rp tC)(1 r\y 
that this person 8110111(1 ha"\T(' a br0RrJ l~n()\'Vledf"f'(\ of 
a~ic\llture and research T'platinr to [{piC 1.llt'llro , a~ 
well as a broad 1(nowleclpe of area~ rpla.tinr: \to 
tIle pollination of seed~' f-ru.i t, 2:.-n.d ver;etH.hlp crolls .. 
He would, in effect, be the liaison officer 
between the CDA and all areas relatinG to 8.nic.ultu.re 
at the provincial, national, and international 
levels. 

(2)	 "That the CBC present th.e problpms of the heeJ-ceepinE 
industry on a national basis and accordin~ to 
priorities, to the aDA at the \~ork PJ_an_nin-r rlfeeting 
in Apiculture (1970).rr 

(3)	 National Problrms Reguirinr; In"!llediate Attention 

(a)	 Marketing and PrOd.llCt R.eseareh 

.j (b) Management for Hone~T Production t1.nd "Poll i.nati on 
(a)	 costs of prodllcinr: h0ney or !,olli.nntion, 

st11dies 
(b)	 management stu.clies relatinc to tr,cse 

v' (c)	 Winterin~ Studies 
(a)	 (}ueens 
(b)	 colonies' 

( (1) Pollination 
- priorities by crops, e.c- rapeseed, reel clover, 

buckwheat, fruits, vecetables 

vee) Tloney-proc'lucinc Plants 
- problems associated with special crops, 

rape, buckwheat 
c.r. 

(f) Bee Diseases 
(a) lTosema in pacl\:a{3es and_ 'v.!intered. colonies 
(b) Fall dwindling 
(c) Higll los s of ql1eens and bees du~rin~:,: bl1i lCL-111J rt 

J . 


