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Bee Infection Cured by Heat

By L. F. White, M. D, Ph. D,

TU raduee the losses due to bee dis-
eases beekeepers have often om-

ployed heat in one form or an
other, The direet flumo has been used
in seorcliing or burning the inside of
hives that have loused infected col:
ouies, Hefore being fod baek to boes
honey is often heated for the purpose
of destroying the germs of beo dis-
ensos, should nny be present. Heat i
used in the rendering of wax and in
the making of comb foundation. Tt is
natural and very approprinte, there-
fore that beekeepers should inguire
sbout the amount of heating that is
necessary to destroy the germs that
produce disehses among becs

As no work had been done to deter
mine the facts relative to this question
with any degres of sceuracy, the wri-
ter has performed during the last iwo
yoars u number of experiments for the
purpose of ascertnining thom, It may
be of interest to heeleepers to Kupw
in'a general way how these experimints
wore made, An aquieois suspengion of
Iarvae siek or dead pf the disense is
made and plived in o small glass tube.
This tube is immersed in water of the
temperature desired iu thy heating
After the geem-containing malerial is
heutod in this wiy it must be tested
to determine whether or nof the germs
have been destroved.  lu the ease of
American foul broad this ean be done
by inoculuting a suituble artificinl
medium with the heated material and
observing the presencée or absenee of
growth of hawillus lurvae, the germ of
this disgase.

Testing for Disease,

As there artificial medivm
now known for eultivating
the infeeting sgent of eithor Euro
pean foul hrood, sacbrood, or Nusemn
diseasa, healthy eolonies of bees nust
be inoeulated In muking the test in
ease of thede disonses, This is done by
Foeding the hees the heated germiéon
taining material in sirup, 1 the dis
eass 19 prodiesd by Lhis fowling,
anturally the infeeting agent huw not
boen destroyed by it DBy ropeated ex-
periments of this kind in which the
Pemperature ised in the heating s
varied, the minimnm température nt
which any virng is killed ecan he “dp-
tormined. Thirteen experiments for
Furopean fonl broed, twenty two for
sacbrood and twenty for Wosema (15
ense have been made in which healthy
colonies were inoculated with heated
gorm-containing material from these
three discases, respectively, Inm the last
diseass the stomuchs from diseaseld
beos furnished the germ-eontaining
matorial for heating and feading. Tn
these experiments the temperature was
miiniained for 10 minutos as a rulo.

Nearly a century and a half ago the
name ‘‘fonl brood'' was used for a
destructive brood disorder of bees, and
for almost a century later it was ap-
parently the custom to dipgnose as
foul brood any destructive disease of
brood. About balf a century agn bee
keopers began to note that all of the
brood diseases are not the samse, They
bogan, therafore, to writa of different
forms of foul brood. At the present
tima it is known that thers are at
loast three infeotious disoases of the
brood of bees. All of theso disoases
ara more or leas destrnetive, avd it is
quite likely that each of them has now
and then baen diagnosed ns  foul
brood, In America these brood dis
easea are now known ns European foul
brood, American foul brood and sae
brood.
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Foul Broods.

Tn Buropean foul lirood death oo
eurs early, the Jarvae dying usually hi-
fore the time far ¢oll capping, There
i no viseidity (ropiness) to tho de-
eaying larvae as o rule, and no pro-
nounced odor present.

Numeroug samples of this disense
have boon examined from the United
States, and some from Canada, Its
prosenee ulio in England, Germany,
Switzerland and Denmark is strongly
suggested by written roports from
these countries. It is very probable
that the disease haw o much wider

geographical distribution than these
faets indicate.

Two years ago the fact was demoa-
girated that the germ causing Turo-
pean foul brood is the mieroorgnnism
fo which the name Baeillus pluton is

given. In a paper announciug the faet
it wus stated that the studies then
made indieated that the germ id ensily
killed by beat, This belief has been
confirmed by further experiments,

Awmeriean foul brood is the disease
of the birood of bees that is best known
to boekeppers and is the one the pres
encs of which they have been able to
recognizo most essily. In this disease
the larvane nsually die after the eells
containing them ure eapped. Tho dis:
case is oharacterizod especially by the
marked viscidity (ropiness) manifest:
od by the deeuving larvae that are
dead of the disease. The pronounced
odor noticeable within hives housing
eolonies affected by this disease, cape-
cinlly in its later stages, i8 snother
well-known charneteristie,

Until soven years ago the eause of
American foul brood was not known.
At that time the fact was demon
strated positively thut the germ caus
ing tha discnse in the one to which the
nane baeillus Inrvae is given

The facts obtained to date are too
menger to justify snything more than
4 peneril  slubtemont rogrrding  the
minimum tmount of leating that can
bo employnd in rendering muterial pon-
Igining  the germ of American foul
hrood non-nfections.  Taking rather
wide limits, it muy safely be saiil that
the minimum  temperature ot whizh
this can he done, I the temporatore s
applied for 10 niinntes, lps somewlere
betwoen ) degrees ) (14 diegriees 1N
iad 100 degreea €, (212 degrees 1)
It scoms quite probuble, indeed, that
n temperature less than 8% degroos &
208 4 degrees 1) will suffiee if ap
plied for 10 minutes, When 100 g
groes (. was used the spares of hrecil
Ins larvne were killed in less than five
minutes,

Sachirood.

Observant hoekeepers have for many
yonrs noted the presence of dend biraoid
which seemed to them to be different
from that dead of foul brood.
were inclined to believe that the dis
ense was an infections one; # larger
nurcher apparently were disposed to
ageribe the trouble to =uch ehuses us
an  unsatisfuctory queen, starvation,
and the like, This hrand disense
bhoen rocently demonstrated to b
infoetions one, and the name “tsae
hrood '’ has heen given to it, Larvie
that die of this diseass do so almost in
variahly aftée the time of eoll eap
ping. The most characteristic symp
tom of the disease 8 the saclike ap-
pearaunes Of the dead larvae when they
aro removed from the eell. This fact
suggestod the name ‘‘sacbroad’’ for
the discaze,

More than n year ago it was again
the writer’s fortune to determine the
eause of another brood disease, Un:
like the cnuse of cither Luropean foul
firood or American foul brood, the in-
focting ngent causing snebrood hins not
vet been seen, 1t was demonstrated,
hawever, that the infocting agent in
this disease passes through the pores
of earthenware filtors. For this reason
the cause of sichrood is spoken of ne
a filterable virus

In & paper announcing the cavse of
saobrood the statement s made that
the germ eansing the disease s de
stroyed by n comparatively  small
amount of heat, Thiz belief is eon-
firmed hy the rosults of experiments.

Very Tittle is known about the dis.
enspd of adult boes, Many names have
beon used for the purpose of desig:
nafing them, bot the number of sueh
digpases i probably small. There is
only one adult dispase thal ean be
diggnosed at - present by Inboratory
methods, This one is the Nosema dis-
PaKe,
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Nosema Disease.

Pifty-seven yeara ago Dr. Dinhatf
made & morn or less brief study of a
disease of adult bees in Germany. Ie
observed that the stomach wns the
organ that was primarily affected. By
foeding to healthy eolonies in sirup the
eruslied stomachs from affeetod hees
Dinkoff demonstrated that the disense
could bo transmitted to healthy colo-
nies, Tt wns therefore infectious

The worle of Dinhoff had been prae-
tieally forgottem, apparently, when
Zander, of Erlangen, Germany, five
yonrs ago ohserved the presence of e
disease among the adult bees, From

the evidenee at bhand it svems most
probablo that the disorder encountered
by Diunhoff and the one encountered
by Zander are one and the sume dis
ense,

Asido from rediscovering the disenss,
Zander has identified the germ caus
ing it 48 & protozoan (a one-celled ani-
mal parasite and has given to it the
nnme Nosoma apis. For the diteass he
haa nsed the name *‘Nosema Sevehe.’
This is an appropriate one, 88 il sug
gests somewhat the nature of the dis:
ense, The name ‘‘Nosema disease,'’
which the writer suggests as the com-
mon name for this disease, is, it will
be observed, only a translation of the
tierman nanie used by Zander.

The germ Nosema Apis gaing en-
trance to the body of the bee by way
of the alimentary canal. In the walls
of the stomach the growth and multi-
plication of the paraiste tuke place to
att enormous extent, eausing the ab-
normal appearance manifested by the
organ, When the disesse reaches an
advaneed stage the stomiuch i white
and fragile and revenls upon a micro-
seopio exumination the presence of the
parasite in very large numbers, Tn the
spring of tho yoar, especinlly, many
woal eolonies show upou examination
a high pereontnge of Nosemainfected
bees. Quite often, indeed, in the ex-
amingfions that have been made of
sueh colunies, 30 to B0 per eent of the
hoos in ssonpls fnken fram them were
found to be infooted with the parasite.
It I8 nn interosting and important faet
that a viry larpe nimber of colénies
whieh are strong and mpparently doing
woll are found upon exmminabion to
comtaln nt least w osmall pereentage of

Nosema-jnfoctod bees,

Summary.

The results of theso experiments
how that when they sre muintained
for 10 minutes the ndoimum tempera.
fnres that ean be nsed for destroying
the germs of the four bee discascs now
Wnown to be infeetious are as follows:

(1) Whe minimmm temperature for
Furopean foul brood lies somewhoro
hetween G0* €, (140° F.) and 65° (.
(116 14y, biing approximately 63° C.
(1454% H.)

(2) The minimum temperatore for
Asterican foul bhrood liss somewhers bo-
tween O0° (1 (194% B and 1000 €
(212%) 1., being probably less than

He® (L (20847 F.).
(30 Mhe migimum femperaturs for
spebrood 1ies somewhero botween 55°

U (L8 T and G0° (L, (1407 F.), be-
ing approximeately 58° € (1864° F).

(4) The minimum temperature for
Nosemn disease lies between (4%
(131* P.) and 060° C | 110° K., be

ng np]-r.}xiumtcl}‘ 57t O, (1346° F.)

It will be noted, thereforo, that A3*
C. (145.4* F.) for Enropean foul brood,
o8 (1, 208.4° F.) for American foul
broold, 59* C, 136.4° F,) for sachrood
and 57* C. 1346 F.) for Novema dis-
easo fre the approximate minimum
temperatures at which the germs of
these disenses, respeteively, are de-
gtroyed  Sines there are varying fae-
tibrs in experiments of {his nature that
tend to prodpee slight varintions in re-
sults, these temperatures fre referred
to a3 bebig approximate, It is probabls
that future experimeqts may cuaose
slight changes to be made in these con-
¢lusions, Nothing more than a com-
paratively slight variation is to be ex-
pected, however. In practice the bee-
keeper, in desiroying these germs by
heating, will naturally use a quanhity
of heat somewhat in execss of the
minimum amount that is absclutely
nerpssnry.

Some generalizations may now be
mnde which will be of intcrest to the
beekeoper. The melting polut of bess.
wix I8 botween 62° (. (143.6" P.) nnd
4" (14720 B, inclusive, It will

Lbe observed that this same tempers-

ture in 10 minuies will destroy the
germ cnusing Buropenn foul brood, and
thint it is about 10° F. nbove that which
will destroy the germs of sachrood
and Nosema disesse. A further inter-
osting goneralization may be made con-
corning the Leating of honey, Honey
when heted to 160° . reaches a tem-
periture 15° ¥, shove the temperatura
necossury to destroy the germ of Euro-
pean foul brood and nbout 25° F. above
tha tempernture that will destroy the
infeeting agents of sachrood #nd
Nosoma disease. The infeeting sgents
of these throe disenses of the bee,
therefore, will be destroyed when Lhe
temperature of 100° F. is used in the
commerdigl handlivg of honey. Finally,
it ix helioved that the resulis of this
work on the thermsl death point of
the viruses of the bee disenses will be
dircetly applicable to the control of
these diseases
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The Greatest Known Remedy Will
Effectually CURE The Habit

day.

We appeal to every
addicted to cigarette smoking or the use of
tobacco in any form, to try this wonderful
remedy, It is harmless but effective.

For a limited time only we will mail you
a full sized bottle of Argenite for 50 cents
in express or money order.

Don't put it off. Don’t delay. Write to-

parent who has a boy
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