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BROOD AND A.DULT BEE DISEASES
IN SWITZERLAND

By Orro MoncErruarrn, DR.(pErL.)
(Eidg. milchwirtschaftliche und ba-kteriologische Anstalt, Liebefeld

bei Bern. Director: professor Dr. R. Buri)

Frnsr oI all I should like to thant Sir Johrl Russell and tbe Bee
Research Advisory Committee, who invit"ed me to todrv;, -""til*for the great honour of being able to sp€ak to you. I hr;* ahai thi;
honour.do€s not apply to me person;lly but- to my country. and
especrally to m-y friend, Dr. Leuenberger, who died in frlarch 6i tnis
year: and-who ZE years ago gave us a foul brood law and. for German
sPeal<lng Swltzerland, a Ioul brood insurance, which up to the Dresent
has fully stood the test, technically and adminisi;ji;;[:-;;-h;
glven beekeepers complete satisfaction. Since the Enslish Bee_
ke€pers are-also working toward a foul brood larv ard a ioul broodmlyrlnc9: I shau speak today principally about our exDerience
rf,'rtn lout brood and only at the close shall I brieflv toucb rioon our
anxletres and our successes with diseases of adult bees.

Time does _not permit me to go into detail, 
"rrJ 

ihis i" not
neces-sary, as Mr. Iltingworth, two vears aeo. has siven vou an
excellent account of bee disease legislation in Switz-erland: So Ishall emphasize only three points w:hich t" *.;;;-;;;r"I;";
the success of the Swiss method. I sha be very stid to eiveinformation about special points in the discussion.'

I he llrst rmportant step was that we were able to convince ourgovemment of the economic importance of beekeephe. Bv sodolng, bees were accorded the sa.me lesal proteciioi as dther
domestic anima_[s. Bee diseases were in.l"A; i" ii.,;i;;;-i"ii*.iqrsease law. and now there are tove[Dnent Iunds for t-heir controlas lor combating other animal diseases. The federal veterinarri
othce gives yearly about I0,0OO fr. {or the control oI bee disea_ses':
t,hat ls to say, mostly for salaries to the bee insDectors for their work
among slck colonies. The cantonal governrnents tosether eive an
equal amounl for this purpose. The d:ekeepers do ,"i 

"i* "'"" """-tnbutron eilher to the federal governmenf or to the iantonl We
lTg Jlrt this.sacrifice on the part of the govemment is not toohrth ll we consider the total expenditue for the control of all animal
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DISEASES OF BEES 23

diseases. The federal govemment contributes about 1,00O'0O0 fr'
i-i-ii" r- ir" 

"ontrdl 
of alt animal diseases' The contribution

f.. U""'Air"..o (IO,OO0 fr.) is therefore only about I Per cent'
The second irirportant point is that the beekeePers, rn sP(e o'

this eovernment aid, have retained full autonomy in ,the control oJ

bee &seas€s. Apiculture has its own Peculiarities.and needs- thlch
must be follow& if one wants success. It is of little use to be.a

;,"ri ;;.i;;. To know all the diseases of the other domestic

:;i;.i;;;;.t -".k" ott" a good bee doctor' The,first qualifica-

t#-i;;;b"" insPectors is"not that thev-be good weterinarians
or sood microscopisis, but they they should be tood beekeePers'

ThJv are trained iir special courses Ior their Position as bee {specto-rs'
We'can sav that in 

-switzerland 
the matter is legulated thus : the

.nrrernmenl gives tle money and the beekeepers do the-. rest'
There is a mritual confidence whereby both Parties are satlstred'.

The sovernment should not be &awn in more than absolutely

"eci;-'?. 
-F;; 

thl; reason our foul brood insurance is Private' that
is to sai. it is the affair of the beekeepers' society'- lhrs requues

first of'all that beekeepers have a strong centrat organrsa on'

This condition is ful{illedin Switzerland Thus it was possrble tnat'
with the verv small insurance premium of 5 centime-s -Per 

colony'
ItY) 'ter ce.ntl o{ the value of the diseased hive could be Pard-out
i"liii iJrniirw. 13u.id* . t"te*" fund could be created which at

;;ti';;;i; to about 5o,000 fr. This sum even enables us to
ineet unexoected situations.'TJli"i&;iLi;;;i;i a'sociation has also a special fund for

th";;;l.;i; b*-dit6r.*t ; that is to sav, chiefly for the sanitary

insD€ction within its territory."'''iil: tiriid- ir,ii-ii.t i poi,it is absolute certaintv of diagnosis'

The whole contr6l of a disease is impossible as long as tnere rs

confusion in the diagaosis. Our iaspectors are not sclentlsts'.tney

-i"trr ma-k" a mista[e in this matter' Anyone who has much to,co

wit:h bee diseases knows how closely certain diseases arrd anomalles

.[".riUl" *"f.-tift". externally. For this reason it is required that
:'ii",iiJ*io!,i;;;ae'ln-in"'t.to..tory. The bee division or the

ii'J:r.-lt"#;#;;idt.tio" p.ttot ! this task as well as research

;;t;;.;ilfilk";; b"i dl.dt'"t. It was rounded bv kofessor

fi;;;,'i"-iifi;';;1h. first to sive a clear bacteriological

a'iii"i"rt1.iiJii Giiueen trre two kinds- of Ioul brood.' The 
' 
bee

;il;;;';;^;i";-f"ld il""r"ahe a department lor pollen analvsis

J fil"i"f gives work ai present to six'peopte Its annual budget-is

il-"i # Biio*tt. 
-' i[" 'ai"itio" is not u'ider the authority of tbe-"iJ"" i-"di"" uui utder that of the agricultural department'

Siill;; ib not find these 5o,ffn fr' dispr-oportionate' smce tne

exoenditure of the agricultural deDartment for agrlculturaL exPen-

f$'i.i 'i;,;; i;;uolii rl 'oltio" 
h-cs annuallv' .rhe expenditure

for bees amounts to or y the thirtieth P-art ot tnrs total'- 
With ttt" aid of two Figures I shoutd like to ry"Jo: Tly

""q".i"ta 
with our experience v'ith foul brood' 'Ihe tlrst snows
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the total 
-number of cases of American and European foul broodeom -I{)9 to t038, taken from the reports of Or LuenUereer.--i

am .afraid you will be di-sappointed oi .r*i"i"g thi; t;l;;;.;lnat the success of which I have spoken has refe"rente onlv to oneform of fout brood, na.mely, American tout ur"i,Il fit.;;,;;Dorlnced reduction of this disease from about 13 per thousanrt
colonies in the lear Ig08 to about B p", tf,o"r"ni i;,;;..;;; tig;;:rnls rs I he- splendid result of Leuenberger's organisafion. Thecontrol 

-mei hod consists in UumUg ttre 'comU. 3i 
" 

.i.[' ..f"riand shaking. off the bees as an arti-ficiai il;. -Th;;i;;;;i.,
inJecled with a flame and, $hat is ;;;ii;po;;;, t;;;;il;of.thc entire neilhbourhood are inspected ,"pi"r"atlr.' i" ,t Li.l"
lr. nas.Lcen possible to free large areas frorn Amcriian foul brood-rr ue have not J?t succeeded in entirelv buishine this di:ease fro;otr country it is not the method which is to blame- i;.h":;;;tnrs Dccarr.(e recen y in America and in Germanv certain ri-orkers
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DISEASES OF BEES 25

have criticiz€d the artiricial swarm met-hod and have 
"'?"1d.1,o

burn the bees also. In answer to them we can Point- out that wlln
us the artilicial swarm method has proved a comPlete success.ln

28 vears of Dractice. It is not this metlod whidt is to blarn€ 1or

,h"'f*i ihJi;.till h.r" 3 cases of Arnerican foul brood per

6;;;;;;ti;, brt hu-"n imperfection, which. again and again

Drevents the clear regulations for comPlete inspection, and eradlca-

iion beins correctlv carried out.'*'T#;il;;hi.i, i["*t ttt" occurrence of EuroPear foul brood

since 1908 runs in quite another way. {his disease wgs.to{nqll
scarcelv known in 

- 
German-speaking Switzerland' But- durlng

the lasi few years it has begun to increase s€nously,,,-tl,ls I:y
alreadv moreihan twice as prevalent as American loul brood' lnrs
il;;";iir*;;an iout ur'ooo auring the period in which we have

successfullv treated American foul brood was very parnlul lor.us'
;ffi;hre t" .."Jrdeir,.i 

"ur 
methods of fighting European foul

brood were inadequate' What were our control methods and our

iae-t -itt ropect to Eurolxan foul brood ?

f,ort!.
Jsu. trcb. xar. ADt. usy. Jun. Jd. Aue. SeDt. Oct. Nov. Dec.
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tr ot tb is is r( ar rv

i quesiioo of the ed,cation of the beeBeeP€rs
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4,s we see, this disease played almost no r6le formerlv and
turthermore it was obsersed that it sometimes disapoeared-asain
spontaneously. We therefore did not bother ourselvrij much a6utit. We also became acquainted at tlis time with tlre opinion held
in the United States, where on the basis of a verv wide 'e_rnerien""
European fout brood was represented a^s a defi'ciencv a*;.';:
a disease which onJy appeared wbere there were baa beekee;ine
methods and where ihe 

-c6tonies, 
especially in spring, sute.edEoli

Iunger, or lor some other reason could not develoD well. This
h,'pothesis of a dcficiency disease was also stronslv'supDortJ b;
the very remarkable seasonal occrrrence of Eruipean idul broo<i.I find this seasonal occurrence so interestine and so important
Ior an understanding of European foul brood'that I shoild tite
to discuss it brieflv with the aid of Figure 2. you find here asain
American and European to'rl urood' rep[s.ri;J 

-;; 
i;; ;i"#

The months are indicated above ard directlv under'each monttr
the number of cases of foul brood, in per ceni. of th€ tot;l f; the
year, observed in this month.l Let us-first examine American foul
brood. Naturally we have few cases in winter because few insDections
are made then. But from spring until autumn one can alwavs'demon_
strate the presence of this disease. We sav that we can;asilv find
American foul brood h a diseased colony at any time.

It is quite different with Euopean foul brood. It besins slowlv
in spring, is often scarcely to be demonstrated irr the first bioof
period in April, but increases rapidly, reaching a peak i-n IUav and
June,- then- falls back again just as quickly. In autumn, when
American foul brood is stitl very ea.ilv demonstrable_ Eurorrean
foul brood has practicalJy disappiared ri.ittrout anv tidt-."ilUri
wlll-return_ again next May and June. We are iurprised ai the
srmilarity between the seasonal course of Eurooean Ioul brood
and that of Nosema irfection. Nosema is also i.rost p.ono*""d
il Y"y, +a apparentty disappears in autumn, onty tio ,eapfiai
the following spring.

We have no certa.in explanation for this remarkable seasonal
occulrence..of F*opgrl foul brood, but it is understandable that
one ls lnclrned to tmd an explanation in the deficiencv theorv_
MaV and Jue are a.lso highly important months for 

"ori"at 
Ueni.

lhe,trme oI greatest growth, of greatest breedins activitv. of the
mr8hty_ impulse for expansion of the bee colonf is found at thistrme. lt is a critical lxriod. In the case oi other livirte creatrres
and also in the case of man, one spea-ks of a cro*th cisis- Thi(
groMh crisis of the bee colony coincldes, unfortinatelv. all to ofien
with a weather crisis, a setback in the weather in Mai,. Instead ot
spring warmth and a rich flow of honey, hu-nger and -ta i"r"a"

. tThis frgure shows all tbe cases oI foul brood received at Ljebefeld durins
r hc past 30 years. (A bout I,Eoo cases of ArnericaD aod I,rOo ;;; ;i'E-rr"pi?foul brood.i
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the hive. and then. even without the influence of bacteria'
iilirrel, l-d"*"*ishment and lack of warmth alone, the colony

can git into a wretched condition.
This temooral coincidence of the European foul brood peak

with the gro;lh and weather crisis in colonies has led to the obvious

i"teipietition tlat European {ou[ brood is merely due to insufEcient

nourishment and insuffrCient warmth ; that is to say, a defrclency

disease. We do not deny t hat one call often observe cases where the

Ji.""t"'ttt"t-t lood h'oney yield or after packing and artificial
teeding has disappeared again. But recent years have.snown, u-s

with a"ll clearness'that the nature of the European foul- brood rs

not sufficientlv characterized by the desiSnation 'delrclency

disease." We irave had several excellenl years since 1930- and'
in soite oI this. the disease has spread. We have also olten lound
a virv marked Europear foul brood inlection in viSorous colonres

that liad plentv of honey and pollen. We have not noticed that the

;;;;i #" t"" *t"rr iifluenie on the appearance of the disease'

for it is iust t. io*on with the black bee of German-speakLng

s*ii^ilirO r" *ith the Italian bee of the canton Tessin and ihe

i,"UiiJ *" J f.l".h-speaking Switzerland All cur experts and

i,i.*"t*i -" no* .gt""d tttti although environmental conditions
olai an imoortant t6le in the occurrence of European {oul brood'
ir" 

-mutr 
nbt. however, disregard the siSnificant Part played by

disease bacteria. And because we now attribute a more Important
r6l,e io infection than we have hitherto' we must also. pay. more

attention to disinlection in its control. We are convmc€d' that
i.if*" i" tfr" 

"o"itof 
of European Ioul brood comes fr-om the fact

;h;i;;-it;;; iriea io right it'onlv bv indirect methods instead of

bv the direct removal of the infectious substance' as in lhe case

;i rG;;; foul brood. According to our observations. it is.not
oossible for the bees, even after dequeening, to remove the mlecttous
inaterial hom the hive sumciently. For the bacilli 9t European

irui ti-a -" not only present in the sick and dead larvae' but
*. 

"t..i;na?r,*i 
in gri.i ,,rmb".. rutder the cell cappings- in cells

;ifi";;;6;J ii"fi.'e *a dead nltnphs lt.seems that the
bacilli eet into the cell with the excrements of the tarvae belore

..".-" i"i""i"*. So we also burn the combs in the case of Europear
;;;i;;.JJil'ih; .*p".i"n." of recenl years leads us to hope that
in this way we shall 'ucceed 

in curbing the increase ol -European

{oul brood.

As we attribute a more importart r6le to infection th€ -great
i-""tt..J U..teriological res6arch becomes evident' We al] klow
r,.i,"ir,t.itJ in" tr.teiology of European foul brood is and w}tat

;;;fl*l;;;;;;;;. ine .$iatists hold todav' However, I shall

not enteafurther into such details here and only grve expresslon
to the sreat oleasure which it has afforded me to tal<e a gtrmPse

"i 
iu" %*""u'*t and very important research of my colleague'

Dr, Tarr.
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As we see, of the two most important brood diseases one is
conquered for the Swiss beekeelxr, bit the other still sives us much
concern and requires further carefirl research. Conditio;s are exactly
the same in the case of the two most important diseases of the adJt
bee, which I shall discuss in a few words :-When in lg22 acarine
disease uras discovered il our coultry, we were very fortunate io
possess in the foul brood organization a weapon with which we could
also control other bee diseasds. Our Ioul brood inspectors became
bee- d-isease inspectors and to the animal disease liw was simply
added a new paragraph, " acarine disease." This immediate d;fe;;;
has altowed -us, up to the present, to save the greater part oI
Sutzerland trom an acarine infection. But, irl spite of tb-e sood
glganization, our campaign would probably have'been hopelds iI
Mr. Frow had not come to our help at tbe right moment iyith hi"
treatment. fn extensiye scientifiC and pract"ical experiments we
have tested this remedy and found that'it actuallv 'exceeded- the
boldest expectations and, when used correctly, killed all mite..
Swiss beekeeping owes Mr. Frow great gratitude for his discoverv
which he, in absolute unselfishness, olfered the public for usd.
Acarine disease will soon be no longer a matter for'Dublic concem
irr Switzerland, since every beekee*r is able to proiect his aoian
from infection by correct apptication of this remedy. What rerirain"s
for us to do in this matter is to get rid of certain disadvantases
of the Frow treatment, principally- the danger of robbing.

As {ar as the success of control is concemed, we can therefore
compare acarine disease with American foul brood. On the other
hand European foul brood has points ot e.ot "l*lir.iiu 

-*li
Nosema disease, as I have alread-y noted i""-v ,"-art.-iirl"i;o
to seasonal occurrence. Also, as yet an effecti"ve .o"t.ol ;;iil-rE
has not been Iound for Nosema d-isease. es with furooean iouf
brood, one knows much too little of its nature. We 

"r" 
!t.a tt*

we have not included Nosema in the animal disease tawl gei;ie
we can introduce a Nosema law or a Nosema lnr*-a". *e 

^r.istudy the disease itself further. With us lbe Swiss Nor;;; ;;;_
mission has taken up this task. fn it the federal 

"eterirarv 
om"".

tbe- enlomolo-gical institute in Ziirich. the bee division at fii:Ueien,
and the beekeepers' societies are represented. I rhink that our
-\osema commrssron corresponds exactly to your Bee Research
Advlsory Committee.

.fn the. Nosema question we have sufficient material for at ieast
a davs dtscussron. you ali Igrow the remarkable phenomenon inwhich a bee colony which is 100 per cent. infected ;ih ilse.m;
can. appear absolutely healthy exiernallv. I shall not trv vour
patrence by naming all No.ema Iheories ind sbould like heie "onlv
to. offer-for discussion ihe theory which we hold 

"t 
tt" pr.i"niti-?

We believe that Nosema inlection alone, in a riell_managed
cglony and _under good conditions, cannot cause sreat dami;e.rhe dreaded devastation which has hitherto b€€; ascribed to

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-187 pp 9

DISEASES OF BEES 29

Nosema and which consists in a conspicuous weakening of the

colonv in spring, " spring dwindling," we believe to be the result

of a fiixed lnfeition bf Nosema (in the middte intestDe) and ol
amoeba (in the malpighian tubes). It interested us very much to
learn thit Amoeba 

-his 
also been fourd in Great Britain by Dr'

Morison.
Be{ore I ctose my survey of Swiss exPerience with reference to

bee diseases, I should tike io mention a sPecial field of researrch

wilh which we have been busy for some years. It concerns the
ifr" aii" *r of the queen. My coUeague 

-in 
Liebefetd, Mr' Fyg,

who devotes him;elf-especially to this Problem, tells m€ that uP

to now, after an examination of about 500 queens, he has found
42 differ€nt abnormalities and disea-ses of tbe bee queen' -We
believe that queen disease play a far Sreater r6le in Practice tian
has hitherto ireen recognised.---e""o.airn to our views bee diseases are not only a question ol
bad beekeeo"ins methods and of bad environmental conditions'
W; il;.&; i,"ny .r.t"t in which bee colonies, with the test.of
caie and untler the"best environmental conditions, suflered heavily
i;; bt""d disease or a disease of adutt b€€s' Moreover, ir the
i-i.to* oi toi""fture we have seen that the alarm over bee diseases

aia 
"o't 

oiieir,"t" with careless peoPte and with bunglers, but on-the

;;;;.* fiIh ihe pioneer. oi piactical beekeeping' They- had
realized that atl their efforts to improve beekeePing were futrle, as

lone as the diseases were not scientilically studied and as long as

their were not conouered bv special control methods'
--'r-aai* *a Gritlernen, "Srfitzerland is a small country and our
exnerience with bee diseases is based, therefore, only on relatively
fit[f" -"i.ti"t. But I should like to point out'that with regard to

"li-.tu, 
fto.t, beekeeping methods and races of bees we have

"*, "*i"a J"aitioniwiich perhaps invests our conclusions with
somewhat ereater value. We are always very eager to leam the
.*r*.i"nce "of other countries. Therefore I should like to take the
ii#;; i,;;". 

"; 
i ha-ve done at lormer international congresses -of'."iJt,iii. li--i"tins out the desirability of statistics on the

;ffi;;"; or u'* aii"i."t in all lands. We'were highly intere;ted
i" 

-tfu *o.t *tti.h Mr' Iforland has undertaken in determining
il. .L-."ftioi aistribution of {oul brood in England'* I can show

.i"ir'rr"i" iitf, the aid of maps the distribution of the four most

i*Liti"t Jii""i". in Switzeiland.f We should be much better

i;i;;;d;;;;y questions oI bee pathologv if we possessed such

mans of all countries.--ii l" ".Jtti.n. I should give the reason why Switzerland shows

.o-"'.r""oro in controlling-bee diseases I believe I car say that

r,. Brood f)iseeses of R"es " Rothamsted ErPerim, Etal Station

Conferencc Report 18, 1931 (Out of PriDt in separate copres)'

t MaDs showinc tbe dr:tribution of American foul brood' EuroP€an loul

u'*ld.'i&il'iri3"!".irJ 
-i-*u ai""*' in switzertand werc exhibited'
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the reason lies in the good relationship between practice and science.
,lhe beekeep€rs krow that they cannot get further in the control oI
bee diseases without scientific help, and the scientists know that
they cannot understand bee diseaies iI they d; ;;-i;t; to *;;
extent understand the life and treatment of trealffrv *es.- vrz.
apiary practice. I should like to close my aaares. by'savine b;gratified I am by the fact that ihis efu .ef.tiorit io'6ei*"."
sclence and practice, and with it the most importart o'rereouisitefor a successful control oI bee diseases, at.o i*ists i"iili;lL$
Isles.
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