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Epochra a&m&&axﬁi& Loew

kﬂipﬁ@ra: @xypeti&&e
A oV i tchener
Umivﬁraiﬁy of Nenitoba
Winnipeg

The currant ﬁruit'igg E @@hx& aanaéansiaz‘ﬁa@w)att&@kg red and

Puvsh) and @?ﬁb&b&y black @&??@ﬁ% (Eibﬁs &&gﬁ&& La; iﬁ Manitobae
Tagtances have been reporied of injury to hlaék currents but it
wasg impossible to verify these reportes In @ﬁg@r parts of Americae
where thig ineect is found, black currants and also gaa&&h&xﬁi&s
are inciuded in the list of host plontse

The curzent frult fiy is probably the most destructive insect
attacking wved svd white curranta in 'lenitobz, The demege is coused
by the Temsles ovipositing in the partially grown currantse The
developing moggots ocause many of the currants to ripen premsaturely
and drop Lrom the bushes, Other iﬁﬁéﬁta& currants may remain on
the bushes until the nninfested Truilt is ripe. ‘ﬁgm&lly, however,
there is & heuvy Grop frvom the bushes before the uninjured portion
of the fruit 1s ripee. In sows instences as much as L1fty per aagt
of the eurrant exop falls ﬁﬁﬂm.thﬁkﬁﬁﬁhﬁﬁ {Wize 1) due to the in-
jury caused by this insect, If small white mﬁggéﬁﬁ‘&ﬁﬁ Tound

ripening currents one may be certaln of

within the prematurely
the identity of the insect ag mo ofher ingect atitacks this froit
in 8 gimilar wanner in Menitoba,

severin (19) was umable to find sny records of the presence of
Epochra canadensis outaids of United states ond Cenada, Gillette
{(7) é&§ﬁ %E@ﬁ it is probably the worat currant and gooseberry
pest in Colorado end that in tmt gtete it also attecks wild

currents and gooseberries, Severim (1y) says that the curvant
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fruit fly;ig so serious & pest im‘ﬁha‘&t&ﬁa of Maine ?h&tkfreguemtly
the crop of currants and gooseberries is a total losss In méntama;
Gooley (3) reports that in sevéral ®&%§$,th%f$mtir% erop fell to the
ground dve to currant fruit fiy iﬁﬁuﬁyﬁ Aaaar&img to ﬁ@vaxim i&g)
the @arr&aﬁ f@uiﬁ fly occurs in th@ fullewimg aﬁ&xﬁ&am@l %ta%@s.
New York, South Eak@ﬁ& Utah, Iéah@ Vashington, Qr@gem and @&iiQ
fornia. Fletcher (6) raﬁsxt@& the iﬁﬁ@aﬁ from By Ou, E@m@ﬁk@ﬁ
Wionipeg and Novwe Scotile. Hewitt {(11) meniions the @urraat rni%'
fly from Lebret, Sagks Nasoun i&&) says the luseet occurs iu B Gn,
Northwest Territories end Menitoba, Ross and Usesar {15) mention
it from Drydoern, Cnte ; . ,
Phe Aistribution of this insect in Manitobe is somewhat exbended,
Records of injury ars at hand from pracileally all of the municipalitied
a&éaiﬁiﬂg the city of Winnipez as well as for Winnipeg 1teelfe Ve (
also have vecords frém Eai%&%@&;ﬁg wilh@xt E&axﬁa, Miami and Treesbanks
‘It is altogethor probable that ié neours throughout the southewn pert
of Menitobas As @&rxaﬁﬁﬁ Beeoms more commonly goown in the @wavim@@

we way expect, no doubt, more oxtensive AOmags «

Ergﬁﬁ &%S@ﬁlﬁﬁi&&(0f %ﬁﬁ%,“ﬁa*&
he adult fly ig ?‘&&QWiw@ brown im golor and 1@ a@ma@haﬁ smaller
ﬁhﬁﬂ the hougeflye X%a most conspicuous markings aye on the wingse
These are marked with four dax % hfﬁwm gross~bhands and one of @ siniler
nature extending along the apiocol tw&wfiﬁthg oF the front maxgin of
the wings fThe eyoes are g;‘himzsg ggmwg The fenales are lerpger than
the males &h& may also be aiﬁtimgaiahﬁ& from them by the p?@%&ﬂ@@ mf

a congpleuous Gviyﬁﬁiﬁaf {Tizs 2)e
The egz (Fige 3) ig a8 wrell white ﬁhécﬂﬁ which appears mueh 11&@

a @hil%‘$ elougate iﬁy°hw&iﬁ@ﬁ when exenined uuder &&&ﬁifi@&ii@ﬁn

The eggs average one miiilm%t@& in length and one guarter of &
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surrants The time vegquired to do this by the femnles ﬁﬂ&@@ obgervation
voried fvom ton to vighfoen minutes, ifter inserting the ovipositor
the mouth parte of the femsle Thou begln %@‘wgwk ook end forth end
continue to do this for nenrly ¢ minube efbor vhich she leaves the
gurrents The ogg which is loft in the ocvrrent ie wo nesr the purisce
thet it can be seen through the thin skin of the beryy 11 looked fox
gavefullys During 1985 and 1526 the nateblng time required for esch

of 29 egee woas nokeds The pyerags time in the opx otapge wog Bhoul

e

6 aeyse Dvidently the tiue, which veyied from five to eight doys, wes

determined laygely by the temperature of the simosphers dwring the

e states In late June the egpy roguired lesvs tlme to hateh thon

thgy 414 in nid Jupes The young maggot is very small end con e

goen with difficultys Ite Losstion io most enslily detemwnin gl by locabe

y which con be dmtinguished fron

ing the two minute blaock
she mprouading pawt of the frulte Aa soon as the egg hatchen the young
maggot tunnels slong waderneath the ghin of the euzrant leaving & white
winding aip-fiiled posmpes 1o & vory slort tiwe, however, it burrowe
sato the senter of thoe frult and attécke 4 seeds U guslly young noggoty

mey be lovebed feeding on the wesds. The sverugy porded gpent in the

maggot stege is shomt 13 dege, the extrencs being from eleven to six-

npot mokes an exit hole through

teen dayas Vhen f0ll grown The na

the surfoes of tho ourrent und enexgess At this time the onryant ney

ing on the ground ox still nonging to the cluster on the

e wither Ly

inghes out snd enters the ground

buohe 1v sither sage the megpob wr

wheve pupstion takes plece, 14 the ourrants aye too badly dvied wup

bafore the mogget ettempty o emerge 1% may besome miuok in the hols
and perishe The maggot antors the soll under the bush upon which
it developode Pupexis hove been yooovered at soll deplhs vorying
from & helf inch to three oy four inches, fThe puparis ile in all

pouiticns in the sodls The pupsl stage lasts fox about eleven monthae
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ovipopitor of the fyult flye Different lote
Toryl ey w@* %%m&%& Poam tine to tloo ond
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e 6 mm% from only 120
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" Wi iwg o |
mrdng the seasons of 1925 and 1926 severel spooles
involved in

of out-
an outhreak on the Gensdisn proiries. Wheat,

%‘ﬁ:ﬁg, mmw, rye, flax

and gowden plunty wore attocked, ZLorge
fiolds of gyein were eaten off ond lurge end swell gordens were

more or less ruineds The domage done was cousiderable in amount
and extents In 1925 the dominant
*%;m é%sﬁ%&«‘!m@ L Outwornm, 3:3 26 ‘%M Dark -
glded ﬁm@m, L 1 b 4 i ploced the
¥ in the cvealemn y ;ﬁ irm ‘gm*wmﬁm in the w@mm of

:&wg the gs;m«-mm@@ gutworn was oonsplouous by its relative goare

hout gﬁ@mmw wan

6 Darkesided Cutwom wes very abusdants Ano ther out-

Polis lores Gn. was soumon especially on alfelfe at Henitobe
Agrioulbuyal coll gm Uinaipey, during LG am This is & very @w&@
subworm appenying portly gvown oe soon os thore 1s any food aveil-
sbles This species gonsed foeding in 1926 about the middle of May
go thet probabiy it will never be very deatyuetive 0 corenl @mm»
develops late in the

The
gonsone This species was fixet notis m& o8 very smRll larvee ahout
until shout the foputh

Poykeaided Cubworm, however, is one whioh

the middle of Moye Whey continued o fesd
week i June, Thus it oon be seen thet this cutworm is copable of
foing pront damope '*i:a both field ond ﬁf&*&' oxopse Specimens of
other speoivs were 'ﬁ*’éﬁ&éﬁ in Mmgm@mﬁ with Ewgmwwm but only
in the m@mmy of %&&mm@m &g«mmlﬁm& @%&@ f8e

o @&@mm ig

The wgusl resommendation gi wm to formers and

ootuidae: &@%ﬁﬁg*&&m
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the vee of the poloomed baits They are advised to seatter this
badt on the infested szes or the aree Lo be protected in the
evening on outworms feed ol night snd it 48 desirable to have the
beit fresh when they fizet

begin to ovawl sbout op the surface of

around dn senpeh of foods Very little informtion is aveiloble as
to the ¥ind of nizht thet ie most suitable for feedings During

$he early in Vestern i«mw

gtoges of the late zrasshopyey &;s&qmmi

nda sops idereble polisoned bait was scattered m—‘ the ground vwhen
4t wos ineffectives The weather conditions wnder which
fod wost rendily were &t thot time wunl

knowne Uhen move informotion
was avellshle sboub the hobits of

grasghoppoers

grasghoppers the cowt of killing

Phem wos veduosd asterivlly a8 %ﬁfiﬁf poisoned baits were seottered
g0 ibjurious

when they

would 4o the most goods VWhen cutworms beetne
it peemed possible thet outworns might feed move rendily under
eertein tomperatures thon othera, Thip investication wos, theye-
fove, wndexrtaken to oee 1% this woe the ovee und if so to deter-
mine the optimun

The wﬁmm used in

tomporatuzes fox feedinge
the mv@x&%ﬁg&%@ﬁ © on
&ﬁm@z& gons were

- s@xmé% of a
| 15 boxes whone m%m&@ wen @m‘@ﬁ

bt

The tanperature of the refvigerator
ion vavied from 646°C %o 10%

and avereged avound 8.3°G,
The lerk-eided Cutworm wes naed an 4t coourred in m‘hw&

sufficiently g&*@m *ﬁ@ awply sll *%:E&ezs living maberiel peeded, m‘%@ﬁ

wormy were collested and g&mw@ in the lsboxatory iu & large jor
portly filled with siftel earth. These were given moye food than
the

gotion conmisted of fresh sifelfs leotves and sbems from




growing parts of the plants, The femété of ”*‘twmﬁwmaﬁ had a
piniler arpesrance were S@lm‘w& in a1l cases For foods In

the afternocon f&l&@@m; m@ mmgh%; that the eutworms had eaten all
they would teke, units a:ﬁ 3@ eutwoms were awm@& @u't: &m& }gxlacaeé.
in each %tin box used in ‘hhe aw@rm@mtn c:h tin bax W&ﬁ% about
one~third filied with fresh &@i& whwh had been si fred thmmgh a
gifter made from ordinary wir@ masqp.ita n@t‘éimg; &i!h%s ‘g0il usually
was reasonably demp as it wes _ﬁa}c@x; :fmm the gorden éusft before
being placed in tha tinge Two oz thmé gramg of a?g;f&;{.:ﬁ& leaves
and stems were weighed aﬁﬁ axzé placed :m the tin bfm on the sm:’;
foce of the soil with the @mm!r', A piece of white @&par larger
then the top of the box m& then ﬁxl&@@ﬁ over the *%;ap &mé. ﬁha |
gover pwmm into positions 1In every case a @h@e}x tin box com=
plete with all details except i:h@ gutworms wag used. @m of ti&ms&
@m@}m was placed in each W&miﬁg wea and in tha m:ﬁrigeam‘kw
itgell each day E}@sm@ the tim containing th@ m‘bwz‘mm *ﬁmse&
were mu&llty @l&@a@, in 'é:m;.r mﬁs@wm‘w ww&tum&s at approx- |
imately 53“ Doty c8CH a&y &m@. left th@m md@r constant t@mgamw
ture until a’tzw:% 9,” aumn the fcllowiug m@miﬂgu At this tinme
each check for a certain t@m@ammr@ Was mig&w& sa)xza *tshea loss

in weight noteds The mas in Wsz.g}ﬁ: W&ﬁ c‘ma to ev&pamtiw of
moigture from the ama}.fa, mﬁ,a loss *@ras& hi gher &x hﬁ.ghw

mmpa a‘isww than at l@%r me&. The food 1@%& in each box of
cutworms was Tthen weighed and *E:Ize :!.ass mmda The loss in the
weight of the check was m&m&:ea fmm this in mmaz* to determine
the mm&i amount of o @Eﬁ. @@ﬂmm@i by the cutworms during the
nighte %m@mm‘aurw 88 well as actual :Ecm& ¢ onsumed by each lot

of 30 cutworms were re@er&a&a ﬁ?&as@ au*ﬁm"s which ned been under

éb%rv&‘bi@m &wmg the mghﬁ: were all trensferred *&:@ another
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largo jar similar to the one firo} montionod whore they wre fod
all they wonld eut S50 Bunh 2igh¥y Cotweran feem ¥he }wgﬁ} .
solisolod wore wover ueed until they ned hed on opportunity to
oot 8ll they wenteds In othex words lots of mﬁm@gﬁm i i
eooh pight which hed eubon oll they wonted the previsus night
under Tavorable feeding sonditionsy The d4iffieulty

of remwving

k%&% &i@%ﬁﬁ?@@m& tﬁ@%m ‘%E&% ; &ﬁﬁ;& @%@k ﬁ}%@miﬁﬁ}g ‘%&% @W&R@@m il g

pifters fhe aoll was run throwgh the sifter

mained pn the soreens They wers then dumped out on & piove of

paper ond then @Em&%& in the jor viih the genernl oupplys. Noch
u fowy lots wore boken

of 30 outworms were used, Where move the
duplicate lote were used under a sertain temporatures 0% sxupls
two tine of 30 oulworme wech &long with the ¢heck would be

placed in the wefvigerator nt @
tluvously

The investigetion begen May 13 and wos carried on gon
wntil June 12, 1926 with the exception of three days, memely, Juns

%, 6 and 7 when aheenbe from the College prevented recoxds

on on Thoae sﬁ%&%@% s Im all, the feeding behaviour of

from being tak
4110 outworns of the species Iumxos nossoris i ,

bo selacted at their %@&Wxﬁ@ ?ﬁ%iﬁ‘m&& @;ﬁ & widé wider o
Quring the investigetion, In addition some 405 individusls of
Polia lorea were uged for another sinilor set of records far thet

purticuler op ool s, |
The dote shows in Table I axe aompilel for four days p %ﬁ‘ |
| the szeoption alreedy noted, The ﬁ%ﬂku

tor veried fvom 7°C to 10°C during this
one series for T

from May 16 to June
erature of the refvigern

weod for

poriod and ‘%m&% temporature ronge wos |
wwh tomperatures

periments Two warming ovens rem

veriod of ﬁm
muedplike the date secured from these ave boen ploced under &




re digeorded a8

, the above




temperature range @ﬁ 20°0 o éiﬁ 5:% The thixd werning oven whoré

the temerzature wes tienily Mﬁ@x@m» had o tempereture

,33@:3%; antone

vonge of 3& ¢ to 9%,

Altogether the effeot of %@mmmﬁmﬁé upon the welatlve smounts
for 3570 entworms in this teble, Iho
tenperetures ot whioh cordain othewr lots were mn intodned 44 not
fall within any of the ranges shown im the table but retier ‘k}@%-ﬁi B

of food conpumed is shown

the respective xenges ond @msequently were xot takon into oonsid-
Cutworme wewe nlmo subjected to both lower and higher temps

grabion du the comp

aretures then Lhose ok

owm in teble T+ On Juve 9 one lot of 30

eubworus wop %&%&%& plong ke fond ip another refrigerabor wheve

thers from 5000 petie wabil Jetelle

the tempereture wag=500, and Left
June 10y Uhen they wexe Ponoved they o1l appesred lifelems, The
slPeife need ap food won frosens VWhen they were emawined again m

2400 pem, June 10ntwenty showed evidences of 1ife while ton of

thew peoned deed, 1% ke dntevesting m notes without going into

de pil Tt some of the eubworus which were subjected to this

temperature yevived, fed noymally thexeafber snd wont into the
papal ﬁ&i@fﬁ'ﬁ*s On dune 10 anolther &v&: of 30 was subjected for L7
zn killed, The
ot lor foupteen wevived, By Jupe 20 only b of thene cutworms ro-

. sogen wentioned *ﬁmmm no thod had been

howrs 1o ~§§X with the reeult thet 16 ont of 30 w

wadned olives In bolh
goben by the sutworms %%ﬁ??ﬁiﬂ thely immmmm‘ Lots of 20 é&ﬁ‘fﬁﬁ
worne were aluo ssm%%ﬁwm& to high tomern *t:ﬁms%, nomely, &&%,,

5%*%5 g g@gﬁ
killeds Tho nlfalfs used ag food wae wwﬁm i

%'Rﬁ%ﬁ aver n ﬁw,ﬁ E‘”ﬁ - m #:3&3‘ podan " a1l o tha &ﬁ«%'@%ﬁx&fﬁg woire

none bad besn watone | »
Pwo foots ore brought out im the dota shown in teble 1:




(1) hexe is » peuk pariod o tho food soneumed by the
Daylk-sided Oubworxm durdng ite ilorval 1ife.
{2) Tue Vazk-gided

Gutwo e

wes preforences as to the

%ﬁ@m perabore ot whieh 4t will consunme the most

fode In oxder

to see those Toobs more o mx&l@ the dats are rearvonsed ond
ghown 4o Tebles 1I snd 11Xe
In table 1L the wverage anount of food enten by sach lot

of 30 out

woxmg Le shown for 4 dsy periods throughont

mept e Prom Moy 16 when the subworms were smell until the £

four doys of June the amount of food conmned inerosged yopillye

At this Letier poried the cutwors

The wecond faot %&sssmggm ond *%z:y the dots %m*i% the Dark-slided

Gutworn Bee temperature pie lerences for feeding is wove cleavly
WL

gbages in the lsyvel life of the Dark-gided Cutworm the warmew

i Teble 1I0s The dete in table 1IL show that in the enrly

1% iy within veburel limits, the move food they will ¢onsumes
G ?@Mgﬁ& of

Yoy exmmple from Moy 16 until ;&w 27 st a tenperatw

Fpom 20%C to @ﬁﬁﬁi those ocutwomme ale mmi; Wiw 28 mueh a8

they 444 dn the toup grature renge of ‘? ¢ to m ﬁ; and furthor

thot at the tempuyature m,{g% ~ % aﬁ‘i}*}z} they ote aboul twice as

mueh as 8% the m@ e W0 %aﬁgﬁm The 4o fovencs i cloer, %’;%&@@w
fore, thet the highey the tamp grature ie withilh paturel limits

at that sempon of the &W&%? fhe mm fa0d these eubworms will
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The extrendy

the temsrature proferences oo Hhe

high tomperatvws are no longer the most desirable ones for food

takings During the periods Mey 2B-June 12 the most desirable
fooding temporature renge of those shown is 20° »&fﬁ% et
slgo noted that feeding
PO 20 ?ﬁgﬁg}ﬁﬁ*

An etbempt wasg also wede while the above work was under woy |

goes on well et thoe lowest temperature

to determine the tiue @%%ﬁiﬁﬁﬁ‘ﬁﬁﬁ polsons to kill enbworms, Parie

greon snd caloiwm arsennte were the stomeh poisons used, Both

wore used with byop end olme with slfelfa leaves ss carriers

for the poisonss The poiooned beite werve Left with the owbworms

oyee night end removed in the moyning iu euch sese, Following

this, esch lot of sufworms was piver fvesh sifelfe dsily through-

out e ezperimente Toble IV glves detoils ond compsires the ve-

lative neefuiness of paris gveen sud eeloluwm eveenste os inseet-
ieldes for the purpose of poisouing cvbwornss

tme poxde groen spd celeiwm swsenate wore used 8t 55 shik
vebodn 511 the baite useds A sbudy of thio toble revesls the fact

&

thet peithey pupis grean noy ssloden avaesots ML euloddy %

a6 kills slightly quiskes than cololum arsenate

“&%@}Vﬁﬁ wﬁxs&gﬁ o

the reletive 4iffercuce is mot very grest. Reletively fow ocub-

Wﬁm?ﬁ“ %%?ﬁ?:% ﬁi&%% %ﬁ%tﬁ?{}ﬁ?@ ‘g‘:&ﬁ %ﬁ:}iﬁé f}‘;ﬁ’ ﬁ&@ @;i‘gm& ﬁ&§w Egcgg

$he totel nusher of enbworms killed by puris green by the end
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and fifth daye

wone The majority of the outworms vhielh

Heayly helf of this total dded on the fourtl

afber esabing the puris &
died fvom tue effects of eating ovleium axpenste died on the

abie econemic luportence wes mede to the effect that once the

cutworm took the poisoned beit it stopped feeding slmost oom-
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pletolye | Yory little alfalln was Ms‘:m%m&& by ‘%ﬁmé @:s;w@m@
which hed fed on the baits even %:M f:iwﬁ uight after the
poison had been taken, For &l

L @maﬁﬁ.@&l mmam&% mw&f@m,

even though
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mage before they finslly M@é&: it m&
be noted furtha that only shoot 499 of the cutwoms which
fed npon or had en opport

not do sny further v

ity to feed upon the

poisoned baits
dded within ten days, fome cutwormd died after thot time while
others recovered, 1% m pwosuned thet thowe which recovered

roguined thely sppotitons |
SUMMARY

1y In 8 vormel yeer Wﬁﬁa @"% 1926 the moximum damage done by
the Dark-sided Cutworm i

Pivat wedk ol June.

08 uessorin occurs about the

2¢ Thip species continues o '§f§m§ until near the end of Junos

e Yutil neap the end of May the hicher the temperature within
netupal 1imite the move the ontworms sote

mhinulng into gmﬁs@ the

ovt imun feeding temperatures dvopped to the renge 207°C ¢

25%, (68°F to 77°m),

1s slightly quickey than calelum wmm‘ﬁ%

4e Beglonlog nesr the ond of Hay snd ow

B¢ Parie gresn ki

Phe maxinom denths for parls preen ovourzed on the fourth
end fifth daye while for exleolum arsenate they ococorred
_on the fifth and sixth days |

7o Outworms whieh heve caten poisoned hait @swfz fesiling
although they do nmot dle for @Wami dBys e

oo




do 30
o - ?ﬂ

%i%&' 2&; ~2¢§§ gg:}

do
ﬁ@

:% z,,éi

B 1645

Zed

Ea%

3e3 Le
7 5

w i

%&&@w&@&%%ﬁﬁ%&%&é W Lsor

@ﬁagﬁw ta
9 feme

%23 o

an

do

an

a0

o pame to
Y Ballte
o

Sl

w@

o
3

Lehf
5 gw@
nl 240

i

'
o

N@aﬂaﬁmﬁaﬁgﬁ' Phas PR
{4

%&ﬁ GG Cwhs brows snd

4 Led

3 %
do
a0
ao

dung 2=3

e R

: :ﬁ‘i&i }%}Ef {e}%vzs

S i

S
o
o

«a un
&

e
ks
=
Lo
4
0
w
=
-
-

G EEE
o
&

X

do
do
June He=9

wad e

Vo
LGS
B

£ 3

il i
@
v
7
RO el
e G

Ll
<

t =
pe g
Lo &
e

L
2

o

W e
&
Yol

da
E
4o
do
dnt 4 “a&,"

ﬁ~<
N
60 Gt o s
%

w a

Ll
L O B

¢
¢
L
k!
3
X
e

¢
L

@
]
SRR

olitiaduabiun

ﬁfféigﬁ

i Lroned.
do
do
4o
ﬁ%

LR B
o
“-&
i

LB AR I

?3»& S wma
ﬁ

Alielfe plants @%@Wm Ho notivity o

do =50 5

‘fi fff »f}{e:} %

o 20

2@ 40

do 3

| dune Li-12 §§
| do 8
| do 30
do 50

Josd
=

e e @

Tl BINE P N RS

a
sl aiialutiy

sabalialalolualu il

Fesht e

o g oW & @

emy
S’




do
o
Hay 16-17
do
do
mwﬁﬁﬁi

do
do

iay 16-19

;ﬁ&y 15-20
o

an

do

oy 20-21
%

, %ﬁﬁ 21~£ﬁ

do
do
ﬁa

@@
do
ey 52'5-2;&
do

ﬁn;y 2425

ao
du
Gl
o
do
do
day gsg-ﬁ;,@
ao
do
an
do
do
do

oy 26-27 .

do
&o
do
4o
ao
do
ey 27-20
dao
4o

A

@%@
B¢

ﬁq

th ove @ ffﬁﬁ
oven

RS MmN

12 noon to
4% Peile

o

do

a0

do

a0

2 petis L0

3 30 Patie

r? O

do

ao

840

a0 ’
f‘; Dullie Lo
2eF) pelte
40

fo

o

o

a0

40

5 opem t0 9 8
4o

do

a0

id

a0

ity

do

do

4o

he

do

4o

4o ,
Zoeitte Lo § &wﬁa
0

o

Si
? ,
TN AT AR ORI SO RIS TIPS PO s po RO RO B P RO A3 1O MO N

RPN PN

e e

w
-
N

b b
s | s

~JEd

£
MEOAA

o

o8 om

R )

o s e

MBI (OO D

¥ Vet w
oy

. o
OO O CPIoIa0n
AN

B R RR

&%& in %@&@@ﬁ&%ﬂf%ﬁ

Mpn

SHLOBORAIGR IR RN NN men RN R N IR R

Foalabolunenoiunaboeibbanaiuoiaial

oy

- A

; : e s 5 =
e e

s 86
o
x

o

AERIRIRS

a a8 u
oA

FIRTI

B T

SR




Reprinted from StaiN TecuNoLocy, Vol. 2, No. 1, Januafy, 1927

NOTES ON TECHNIC

Duco, As A MareriaL ror Riveing Cover Grasses oN MIcro-
scopic Sups. The attention of those who prepare microscopic
slides is drawn to Duco as a material for ringing the cover glasses on
the finished slides. In a search for a desirable material for this

‘purpose Duco was tried with rather satisfactory results. Duco is

manufactured by Dupont Chemical Works, Parlin, New Jersey,
U.S.A. and by Flint Paint and Varnish Limited, Toronto, Canada.
One of its principal uses is as a finishing material for automobile
bodies. Its desirable characteristics as a ringing material on micro-
scopic slides are as follows: )

1. It is easily obtained, being on sale in almost every town and

city. :

2. It is reasonable in price. .
It comes in a variety of colors. Two colored effects may be
obtained on slides if so desired.
4. It dries quickly. The whole process of placing the ring on the
slide can be completed in a few minutes.
The finish is hard and glossy.
6. Duco may be applied directly to clean glass without previous
preparation.
It is evidently durable.

—A. V. Mitchener, Manitoba Agr. Col.,
Winnipeg, Canada.
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Influence of Temperature on the Honeyflow

HE province of Manitoba, Cana-

da, lies north of 49° L. North
Dakota . is situated immediately to
the south. Manitoba is 280 miles
from east to west along the southern
boundary and 770 miles from north
to south. Beekeeping as yet is carried
on only in the southern part of the
province, which is devoted to agri-
culture.  In summer the temperature
occasionally goes above 90° F. and
the days: of sunshine are many and
long.  The nights are comparatively
cool.” In general the climate is in-
vigorating and delightful.

In the summer of 1922 an average
colony of bees was placed on a set
of ‘scales in. the Manitoba Agricul-
tural College apiary and a daily rec-
ord ‘of its: weight kept throughout
the summer. - The gains made by the
colony fluctuated from day to day
to _such a conspicuous extent that
weather records were obtained from
the . Physics Department at the col-
lege and an attempt was made to
see what ~relation existed between
the honeyflow and daily hours of
sunshine,  c¢ombined - with minimum
and maximum daily temperatures. A
relationship ‘was at once apparent.
Since 1922 one or two colonies of
beés have been kept on scales in the
college apiary each year.

In 1924 an attempt was made to
collect: dataon the period of the year
when' surplus honey accumulated in
the apiaries’of the provinece. Repre-
sentative  beekeepers were selected
from . fifteen : scattered points over
the whole beekeeping area of Mani-
toba. . Each -of these beekeepers
agreed to:keep a colony of bees on
scales: from the first of May to the
eénd of ‘September and to record. its
weight “daily throughout these five

May June
30:5 1015 2025304 0 110 24294 O
tbs 4
7

By A. V. Mitchener

months. I wish to express my appre-
ciation to these beekeepers who have
made possible such information as
we have, of the honeyflows of the
province in general. Not only did
they keep these records for 1924,
but many of them have kept similar
records for 1925 and 1926. In each
of the three years mentioned, fifteen
beekeepers submitted their records
for the five months of the summer.
Figure 1 shows the result of the com-
pilation of these records for the
three years. The average daily gain
per hive is shown for five-day periods
throughout the summer. As an ex-
~ample for the five-day period July
29 to August 2, inclusive, 1924, the
average daily gain for the fifteen
colonies recorded was 3.2 pounds of
honey. The fifteen colonies for the
five-day period, therefore, stored a
total of 15x5%3.2—240 pounds of
honey. The season during which the
bees are active in Manitoba usually
extends from about the third week
in April, when the bees are removed
from the cellars, to early November,
when the colonies are again placed
in winter quarters.  Brood rearing
commences as soon a8 the bees are
brought out of the cellar.  From the
records shown in Fig. 1, it will be
noted that the bees begin to make
gains during the latter part of May.
The season of 1924 was about two
weeks late. Normally about the
middle of June the colonies scarcely
hold their own in weight. About the
end. of June the honeyflow begins in
earnest. Between -the middle of
April and this time the bees build
up strong colonies of young workers.
This is not only true: of overwintered
colonies but is also true of imported
packages which have been brought in
Aug

July Sept
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Fig. 1. Honevflow in Manitoba for five-day weriods for the years 1924, 1925, and 1926,

The total surplus honey for each

120

yvear is from one continuous flow

and placed in hives by the first of
May. = One important point to note
is that our surplus honey is stored
from one prolonged flow. Instead of
having two or more seasonal flows

of short duration, all our surplus-
producing flowers come into bloom
during this one period. The honey

season in this area is concentrated
within the limits of a little over two
months. - Sometimes, however, colo-
nies make gains until the middle of
September. What a few weeks be-
tween honeyflows means to the
yearly crop is indicated by the rec-
ords of one very strong colony in
the M. A. C. apiary during the month
of September,  1926. This month
was unseasonably cold and cloudy,
and during this period this particular
colony lost weight to the extent of
twenty-five pounds. Brood rearing
causes the consumption of a great
deal of honey.

Following out of our study of the
relation between honeyflows and sun-
shine and temperature, as shown by
our records in the college apiary, we
undertook a more extensive study of
this subject in 1926. All those bee-
keepers who were recording the daily
weight of a colony were also re-
quested to record the daily maximum
and minimum temperatures and also
the estimated number of hours of
sunshine each day. For the months
of July and August, whose records
are shown in Fig. 2, the average
production of eleven colonies. kept
on scales was taken. During July
nine beekeepers kept the maximum
temperature, eight kept the minimum
temperature,, and seven  estimated
the daily hours of sunshine. During
August six beekeepers recorded the
maximum temperature, six the mini-
mum temperature, and - nine - esti-
mated the daily hours of sunshine.
These  respective records are avei-
aged to secure the data’ shown in
Fig. 2. As can be seen from consult-
ing Fig. 1, July and August are our
best months,. and for. this reason
these two months were selected for
study.

The . chart, figure 2, shows the
average - daily . production. for the
eleven. colonies from as many widely
separated points: in- Manitoba.  The
record: in pounds may be read from
the left side of the chart. As an
example; ~on July 5 the average
daily production per colony was 5.2
pounds. . The - daily - maximum — and
minimum- temperatures may be read
from the right side of the chart. The
extremes are indicatéd ‘at: the' ends
of 'the heavy vertical ' lines ‘under

American Bee Journal
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Tig. 2. Data compiled from widely separated apiaries in Manitoba: to show what happens
in an average colony under average conditions of sunshine and temperature

each date.  The maximum is for the hours of sunshine and the colony
day. indicated and usually occurred gained two-tenths  of a pound.
shortly after noon. The minimum July 5 the spread is 27° F. and there
is that of the night previous. As an were 13.2 hours of sunshine.
example, on July 30 the maximum colony gained 5.2 pounds that day.
teniperature was 85° F., while the On July 6 the spread is 30° F. and
minimum of  the night previous was there were 18.7 hours of sunshine.
53¢ T. There was a spread of 32° The - colony gained 4.5 pounds.
F. between the night temperature July 7 the spread was 25° F., sun-
and that of the day following, name- Shine 9.6 hours, and gain 4.7 pounds.
ly, July 80.. The hours of sunshine On July 8 the spread was only 9° F.,
are. shown in figures for each day with no hours of sunshine, and the
at the bottom of the line indicating colony lost weight to the extent of
the particular day. For example, on 1.2 pounds. Examine the period of
August. 8 there were 9.7 hours of July 9 to July 20, or in fact any con-

sunshine. secutive number of days.

Liet us now examine the effect of A study of the data

hours of sunshine and the spread of
temperature -between the minimum
of ‘the night and the maximum of
the ‘day, upon. -the average daily
yields. = In the first place we should
. note that the honeyflow varies from
day to day. ~The daily hours of sun-
shinealso™ vary, and, further, the
maximum- and ' minimum. tempera-
tures  vary . considerably, which is
another way  of saying that the
spread is not at all constant. It is
. reasonable to suppose that the flora
“is fairly: constant over a short period
of ‘time. ~ Figure 2 represents the
average colony. under average. cons
dition: of ‘sunshine and. temperature.
Asan - example, begin with July 3.

On

The

On

seems to

prove that, other things being prac-
tically the same, the more hours of
sunshine there are daily, the more
nectar the bees bring into the hive.
Evidence is also produced to show
that the greater the spread between
the night and the day temperature,
the greater the increase in the weight
of the hive. Further; it seems that
the higher the spread is, namely, the
hotter it is - during  the day,
greater the gains made by the colony.
. Maximum daily temperature is some-
what dependent upon sunshine.
the sun shines  for a short period
only, during the day, the maximum
temperature will probably not be ex-
tremely high. - If, on the other hand,

the

If

The spread is 15° F. and the total the sun- is ‘out all day a high maxi-

sunshine for the day is 2.6 hours. U™ may be expected.

The colony. actually. lost five-tenths August, 1926, was abnormally cool

pound weight: On July 4 the spread in Manitoba. . By consulting Fig. 1;.

was 14°° F., while there were four it can be seen that in 1924 and 1926

for- March, 1927

the peak yield occurred in August.
This was not true in 1926.

A stimulating period of nectar
secretion from willow and dandelion,
of sufficient duration to ensure
strong colonies at the beginning of
the main flow, an ample supply of
plants producing surplus nectar,
many hours of sunshine daily, and
a big spread between the night and
day temperatures seem to be some
of the essentials to big yields of
honey. The average production per .
colony in Manitoba for the past five
years is, according to the estimates
of the provincial apiarist, 127
pounds. The conditions which pre-
vail in Manitoba are very similar to
those found in the northern states
and other western provinces in Cana-
da. The area of honey production in
America seems to be moving north.
Who knows but what in a few dec-
ades hence we shall find ourselves on
the southern fringe of the principal
honey-producing area of this conti-
nent? Manitoba.

British Columbia Honey
Production, 1925

The British Columbia = Provineial
Apiarist reports that little progress
was made in the bee-raising indus-
try during 1925; according to a re-
port from Consul H. S. Tewell, Van-
couver, B. C. The production of
honey amounted to 638,819 pounds,
as against 679,289 pounds in 1924, .
the decrease being caused chiefly by
protracted drought and forest - fire
smoke. The number of beekeepers,
however, increased from 2,408 in
1924 to 2,426 in 1925, and the num-
ber of hives from 14,604 to 15,506.
In addition to local production, the
markets of British Columbia - con-
sumed 125,000 pounds of honey im-
ported from othér provinces during
1925.

Honey Bunk

Friend health fan advises omitting
sugar from diet of children and re-
placing it with honey. M. C. A.

A.—Honey is all right if the kids
like it, though I. believe sugar is
quite as wholesome and desirable.—
(Questions and Answers in St. Paul
Pioneer Press.)

Just as well say that gruel is as
good as pure milk for little children.
Sugar - is - a_ boiled '-and .chemically
purified product, while honey is the
pure  product of nature just as is
milk.. None of the preparations of
man- ean be:compared to the natural
products’ of - nature. = Too: much
“hunk’” in' newspaper advice.—Edi-
tor.
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