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ALFALFA LEAF CUTTER EEES IN MCRTHWESTERM CAMADRA
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in Cocperation with A'berta ~gricul fure

The alfalta leat cutter bee Megachilse rotundata (Fabricicsd M, sazifica,
Fanzer] is a beo that can be manaqed and §s 3 relfablc pollinator ot 31 falfs,
Tha area of adaptatizn has pushed from Southern &lbarta T Tha carle 190215,
whien Tho bees were First Introduced to Canada by Dr. GoA. dobbs ,to Kor¥awestern
Alberta (Latitude 55 =-597) by the early 1973's by Or, P, Parkiw anrd B Siarens,
The rnorthern strain of bees which have be=n wedar the stress of negThDPn
chimatic condltions for over a decade will pllinate zlfalfa at 770 undar
sunny skies compared to 18°C for hees from Scothern Mhecta,  Thus by using
the northern straim of hees and polysThylene sheltors, z'fal®a can now be
pmllénafed i Aarcas with less Than 250 daviight hours of tomasralures adove
20,670 as compared to the 390 hagrs suggested by Dr, Hoabe,

LIFE HISTORY

which malas it posaible to ralze large astpdlaticrs in man-made shalters,
Several native bee spacios are also attractad to shiolters with the alfalia
leat cutter hees, but attempts to segrega®e these zpocios and rzize them in
isclation fraom the z2!falfa leat cuttaer bees have rat heen cuzcesstyl to da~e.

Al though the alfalfa leaf cutter 2es i= sailitary, I+ "= al=o greogarisus,

The bees overwlnfqr in LoCoons or ceils. They arc lnoyzatsd in lure.
At a temperature of 29.4°C (RS F} +ha mzles usually start svarciag an the
[8th day and the femalez =n the Z20th dey.  Thoy mate and a'so fead an necis~
and pollen, The femals selectz a rastiaa funrel and ray be cut5ing laaves
and provisloning cells within ap waur or two after amergence.  She maas
cottings from leaves or petals. The wal!s are ablong leaf cutting=. The
celle are fillad with oallen ang noctar.  She lzys ar egg woich flozts on
the nectar, and then caps the cell with olroular cuttings of laaves or
petals. PRose and buckwheat leaves ore mest at*ractlve as are petals of
blrdsfoot treteil. She builds cells and to end in the Tunncl, beglnning
at 'the back and ending near the oabteance which 'z pached with circular cutringe.

The eqq hatches in the c=2lt anc the ‘arva [(esds on tre dollen anc
nectar. The larva which sheds its skin several imss as it develops is
ful lv grown when the food i consumed. | fooc s szarce the ad)its may be
smal ler which often hapens under advarss conditions during provisianing.
datil it Is fully grown tTne larya has a2 51ind qul and cannct defecats and

thus cantaminate the call. After eating all the food the larva places 17
dry taecal peliatz hensath the cap at the od of The cell anc separatecs
{tself from these pellets by spinning a tough silken cocooa. |7 uwsually

takes a weshk after completion of spianing Refore tThe cocoon bemorss Tough
enough to withstand stripping particulzrly withk machines., The Table gives an
Indication of the devclopment of bees at differsnr tomporatures.
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Influence of Tomparature on dovels moa- ol isaf gul-sr bess ™
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Accorning ta Tasel and Mosare (Ao doloeio S000 ZTI=220, 1574

aees TaaT oarae olater in e Sieid in lame oo ogseElly hows o wany of
the Tunacls filled by Arguet Lo Usualty Tz taswa go Tnms cdapauss, lowsver,
it Tomperatires aro hiagk after 2 o0 3 w2eks, Toey ¢ Lroe s diapcues ann
continue development inte pupas ord aveita, Thezs cxnenl coneralion adelts
are ol 1{1lle use as ths woezather here "2 foo cool -2 poncidion any more ce' s
and precauticns lavae o be —aken ' arcsant TRiz one s

Aezardiawgly, T+ our a=ea, Pivos Wity Tl--0% af The barael ooadaoed
may Le brought in by ca Augost b0 In =reaz raxo Posarior, Alta. ans
Frince Aloert, Rask. waere 2ees ars plscoed 2a~ P20 00 Ahe fiold, 22051 |
or oRvEDL cartier, is tThe time o oevalda—e Ul smcat Sf Tl et Torsecl s,
To retiec male in polydlwvrone hives, the oaling: sr70 2 as <aroves 2l
Iha boards Ymasenng from the bach of ke hive to a=rsis 4 Coroulat o,

The hives Soogld be s—ored in ool and dry roome -2UECY o
lapvas 4o complets Jdovoropment 2o <ouin Their cooosorz. 0wk
made poriodical ly ot he czlls wndas Tre olgge to daterrire — o ponrpoos
ot deyelapmert.  When 2'1 the cocoons 2re ziun che Tomporaiaro cao oo reducead
fo 187 2 to preyonl secondary hatol g, Wher 1h2 zells arc olvgpeel, —hay
gré stored at 570+ The forlow'ing spring. I Sle Full gomwr lasw o
spand The winter in ide Jorown, s milar to fle refive spocies

Mext luae rhe boos are fake ~o- o0 ool cloarses 3aro ~laces i oan
incnbalor and -2 larva charaes te o2 oacpas witain o oeonsy. A7 f0-57 fH
papa is complerely white, fater Ibe oo —uarn oiak, tann slak, —92 wnzl e
pupa turas grayish vlack. A wesh o oo lalor oo acal” ase =rarios
chawing Tto way cut of the conoon,

Emergasrce of acults from larvas tlat ool Ile wia-es "o d=T00
1

storagqe and are Trcubater av 2udY D I8TYF vories il e latbi—ats source
af the besdc,
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fvcrage days to emerqge anc 13vs o -eacn 59 o %5 oF 2 stratas poa-ed at ga,atbo
2nd 60=70%F F.H.

Avaraga boareor Farg= f Emerceaco [Lzyed
of llaws +> Coorgo o L
Qrigin Lititude Mal Ferzla Kzia lurale  Malce Tema o
Brooks, Alta. B30 20 i 0 27 m *
Mel fort, sask. 52 B0 K 22 P I 20 5 =
Beaverlodog,dAlta, bW 10 K | 22 | & Pl I or
Faace Aiver (latb, 53-537 N! heos bag’n erraerce on Lo |7 day w0 jragka-ior

CrAtrnce emergence at the [BTH dav of ‘ncunaTion and enc ploal sa2 IIre day,
hortrnern Saskatchewan boos (La®. 52-"%710 -re "nTermesiate. This o Bicher —na
latitude +he le<s w23t Lnits are recul-=d (or cozrgence.

_— . : " : SRR
and complete emergence by the 2ath cday. Sca-nerr Blbersz zeas 4l AS=317%)
=1

The femalys of Peace River sges =-art omivging : v 1570 day =1 whien
time 508 of the malss have amerged. By the Zist csy 307 of a8 ~ales ra.s oewer oo
and S0% of lhe females, Ancther 4 days are ragiire~ - 0 ooes 2= or o eocqznze
of *ha famales,

a0

Az gacn as the femaler wror g from their ooceons Trey male, Farales ot oaly
cnge but males mate many Simes. [he @@les scerd “rarir lime cnas’ag “omaias and

harraszsong other insocls eszecia 'y other lees .2, Poney Con arc BovRle ooy,
hE2Lins o away From Tae skelTers ur —o i Jlzncas of 20 m0 Altmoodn vesy tiltia
cped set |s ats=ihctablo o orslas alsewnher -, (0 orTharn oeean, sLock o Tma se)

bp fo 15 m froe thg skelter ic sl by +ha males. The senizr cotross gas shsarved
I0GE Irlipping or *lereds uo ta .0 @ f-om shelter, besoro any -emales ad cmo-ged.
The alfaglta #izlde raqmqed from 0 +a 777 L loon,

The fwo s2xes are arxciy disz~inse’shed,  Male ewe tRics vallow nals o Il&ir
taces and qreen oyas,  They also Pasl Sguore ecded atdorins witn yo  [ow coioen
ands. lhere ars o conspicraus maws of qairs wrderres*n the abdorea. Tow- e

havo uray hair on their faces, 2val akconcoeas witn Joi-—e0 edds. Tlhe gndersices
of the abdomen are covorsd with caralle  rows o eorscicacus wh™tiss talrs cz! led
scopas,which carry the polloy, Males do not sting. lYoemalrs -+ ia- a0, 0f
squeazed ancidendly aad fesls | Tke Ihe orich 2% 2 needle arg  cw-- poirful ~han

a mosguibo bite,

BEE REQUISEMFNTS =L@ ALFALFEA POLLITYATI

Hees are being redred primzrily fom z2lfal’a ozl "watior . “he sales of
surplus bees s vory lucrative at —h=2 prasent [ Tme ~f4er soraassiag tle sh--o.
nrgdnc ion ot 3lfalfa sagd, Ay there §s an irverse tele"iirsnip S2-was feoqone
area ard nee popdlation increase, Shareo Creop 2rrange~&r”s o0l o vary with
dlfferent pagulations,



Roproductinn of lealf gutler bees at various concentratior <r
older sTinds of altal*a.

(] feproduclion ratio 1o
per hectarao Lorodcra Less iroeadted
|5, 00 B, 200 2.3
20, 000 o, 00 F
40,000 6,000 [ .
20,000 Z0,000 . &
10,000 Za, D0 [.5
A0, 000 35,7000 .5

Because our waeather is net 12 favorablz 2= Joor-al Aloes la or horinas
Saskatochewan and rar less favorasle than Sounere A nordiy, rore kRec. ire rezded
here fo do the samc job.
fon, mogsibly

= &8 awrta

40,000 v Morthern Sacweaichewan and G tray Alzerts and 30,000 ar !
and Manitoba to poflinate aifalfz adequately 7o normal yes-s,

W require up o 50,000 hees per hectass 1a the Tear o River —=

=
-
.

For rthose contemplaling ma<ia] sha-o agr2e7en”s with sesc growors, —ne Consrag’ s
should be in written form, wl*nessed 294 zle:y & bs ol a4 aogar dursties (v o
Boyoars).  |leng range plaraieg and cocd raragomont of totr boces ard zlfales fg lhe
key o sucmessful produectian ot Soth alialta soed and lens oo ter bess,

Fei Foyca River area teskeaner~s o0 iw best += «abTain heez *ro= your own eraa,

because they are better adaptod sarticulacly 7= cauw have gess ~earod i ~ne 2rsa
For <averal gereralians.

Repruduction of begs in 1977 at Beow=riwlga, Albe-7a ‘rom cifte-art soirocs

Reprooe Tion ~stio to Beed incubate:

Strain T2a7 | | o~

g

Iy

Southern Alberra bess with
U generaticn in marth Tl

2 aekarations in narth (I INE
Morthern Saskatchewar bocs o.n | .o
Feace Fiver aoeos oA a4

Differences i reproduction are 2viorl mainly n ooool sumonecs. wWhan domporetores
are rarmal or above asrmal, the differences srooracrn §2s8s5,

The reazon fur the higqher reproducllon of Fezos Hiyes Y222 '3 fnz= =k o woers at
lewer temperatures ard for lasger kours,
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Temperature 7 a' wirichk southesr anc cor o 2oead
gumrenzed tripping in 976 ard 1277 ot Tewes el T og
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Ti-2 Tenr,
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CARASITER AMD FRECATO -

Parasite pronl o are wiciral e i =000 Ttan= 0y woane b whicn s
Erevaleny In o¥ner wrnn lae ozt establ Tabhed aor o Al cun- i1 o el v by
beekarnars who broagn. anos 00 from the sonthers aross, Perzsis=: e 0 T e
include ool ioxys 2 2a-oaito sinil-r i 77z o the 1o oo lor. I8 7 wrosooal

perasits 2% na-ivae spocies.  As Dostice, . moras LsT hels

males lhey zar be cisnosol of vary eas” » 0 o dipoorshics ~moamy

Aonative bes parasi—e Jibrehye b o Th
parasite will ngesthed’ e M, raln o als a v | [~> —o
malurite. 11T erorges 2t aboot 10- 5 daye [T

AroThos arszator s o red lary R (EST ES TS I I T SRR
wooded areas.  Mary ooF These zar bBe ri and barukas T,
CETATHING BEES

Because of #ré al-ilily <f aorthe-n bzss o owalr- ' ST T g
b choice of bass 05 the Foaco S eor arcy, Tos vext oon oo oo 0 s orn T
Morthern Sashatchewar, So-tlore Maond loba o Jentral Alborta, ae| S IR R

L

least i= =quathera parts of —hs Pra'ris “ooorocs Howsvesp dif mest 1T 7 o
That bece widol adapt to loce cond lico:, TR ouees ot Soncaoen el s e |
adaat *o nerilerr corsitiars in =7 w0 vy oar ! ocezs foom tho L T I DR

R RN

will digre<s "= “he more favarabis ooz tiee. - o szt

Tte coazy 20 hang wil|
alfaltn sood psid to the =red :
i 100 zells shauld curd *as pri==z 20 4

BLAEIY N I A ATl Y B A
s s b el

Qralily is an I~roctaot s opoce . Wil Fla oyl oot 10 Ty i
established ay Fle Horticalturs: Do -ve al Srmcan, 2 cree2one s fa (] :
Frllawing parlicllars: =0 s [fer oaseesor
rale-temale ratic, -yoe: oF o2ar 1
13| produc=ian,  Takira a arooes ssmols "= oswmo ety Treverroa
rearezeitalive samole mix e ool ; :
seoveral zart:s of Ihye mile anc riw,  Soes b oot msd nowarnT
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Teste of cover 100D sasplos n ~he poot & vasrg showse that good oo iy baas
will run to 9 emerzing bees per yrar -0 szmple.  Thus for ™0, 000
we load our lncubaticn trays With 2.0 -0 of cel o

par ahe tar

INCLIBAT FOM

Incylation i an impertart zzpeot of leat cotter oce mansaoront. Deargsnce
of leat cutter bees is dencndert on ¥ source ot bees or taritods oC origin
and £) temperature, The soarce ssoest has baan woo Tonee ocovizasle Lot
summarizling fre higher 1he latitude, the shor-er 2o ome-oe e ro-jod, oo
bres from ditferent sources in ssparale frave w=nor “rorbaling.

Hea't units have not boar workes o For otiocgsr s Lyt rasea™ lacs howe

found the follgwing: At 20,470 17 takes Azt 18 czws Foe rhe malos w
emerae; at 2370 it Takes 40 davs and At A0 ca HE Says. oo lh Towerioe, af
temperalure percentage emeraense decresses oonsicerak 'y, Em2-gec Locs can
be hold for 2 or 2 davs at 1570 (1 2 darwaqed ~ore witiout erey i ornots,
Thic Intarmation 1s (mpartant wher troing +o adjusk emerdaieoe of bess to
bloom of atfalfa. Ar ideal situa~ion ir 20 to 308 cmercence of 2z baes
and 5 to 0% famglaes when alfal®a iz a8t 0% loom.

Tre langth ot time For conpleticor of emarqero.: is daszcnders 20 lomoerstuyrs,
Thus it} boes are placed frrfhe fizld whor A0% arc ratchas and taa - fime
temperatures are in lhe Z5°C range, 1l rest of =2 ourao «il: Jaually comslol
developmert and chow their way out of o et 5 ia 7+ V0 days for rorlle-r
begs,  lowever, if fthe weatner lurns cool for 3 weok ar zo, will less than
2h77, emarqence could be severcly affectod. 11 afler 340 B days the
tTemporatures are still low (below 25700 +e trays - wwld Ba vl Back in a0
refncubatec for | - 2 davs in a dare roov, Secger oo are aettor sale to
code with low temperaturc *han pupsc +aat have oot cosalolze devslop-ort,

similgriy high femperatires o2y also be carimesfal, Tanpoozty-28 atove
R - N . v il . . PO . - . s
IETC AIO0TFY are lethal o developing pupas,  Luath termoretyoes woo 2 —2corond
insida the shelters in "379 when & g omar-a’ily oF -oeg i urens ol cefls
was obserwed,

Inzubation roors need qos D2 elaocrats. W= 4 refriger-lor-iooher
room is ot oavailadioe, & room T oa bazenent ie id2a' 0 The raquicoaser s oarn
a window to z2liow Jaratiles etc. o “lo +o oar wmergesca, < gssebcar | ncater
CEA00 watts] wi*h a the-maclzt, a3 coatingous (ar, and 2 hmis Tier wi~l &
capacity ot 2=4 gallorns a day, & 120 x |27 coom s gt 2iers oo 2 milli.
calls, Hupidity smay vary (rom 52708 2ot 10 nighase bosici—, 00 sre<orac =
especial le at emergenco.

r

Start of incubaticn P2 asuelly 10 oo befors darco® 100

> LER D R E S N
zifalta which normally ocours 19 Hhe “saze Rilwes ~zgicr oa luas 30000
cider stands and July 2-4 for £7rst woar seed oo P e wite laT
springs tThese dates may be Cdetaves by as g TSTE w ] ol el oEGmE
wasars i may be sarlier, Also sone warietias CLooirime oo satiar
Than other varleties &, Fambler,  Yorma Iy owe to3d oo Treves arc doemsrcs
Imcubating at 29,470 (857TY wn dure 12 sur oldes aql Jare 17 Cor pow wo .




Trays may vary 1o wiz2d.  Oo net spread lhe cells rore dhas 5 em (2 1=,

P

decp.  Our trays 27" « 24" and 3" deen are suficiernt for 20,200 calls, The

sides arc | /2" plwwood anc the dottom 5/168" pywcod.  Wirs sorsen 20x22" 0.
used for *he fop and a " lid,

Tan days after commercemont af incubation cratrer evaluavicr o the ficld:
ls _made at which 4ime zonirol of insects ir tae -iell sqould afsc be inisiated.
|F Tt appears that aéfarfa Blacm will be a-s. the Srodbaticr room tarperesbors
may be reduced to 2570 for 3-4 gavs Yo deray cmeroeacs bot should bs brooabt
bacl to 29.47C prior to bees gmerging. 1° pses A0 emecqe and weather ic )
inchemont, holding thom al 1570 for 2 or ¥ czvz may Lo nacoenssry,

To et riad 21 paresites the fncubaticon ~“rays are ooered atont 2-17 mr
(hAA"=3/3"0. Parasites and prodzlors fsestle larvse and adul#s? 3-=
attractenr Y. Fha window and skaould e vacuured daily, & shos vacaun 2leanzre
is ideal. Wnero natoral Picht ie - zwzilable, alack ikt witl long wawe
length ey be used.

{F wou have bees from southern areas, Foermrzluys venustus srergse a1 9-T
davs. AT 10-12 days Dibracowvs sp par-sites of native boos ome-ge. Al
parasites should he vacuumed +wice daily Fo prevent re-samry (te thoe [rays.
If fhey are not drawn off to thes Tleht, thae wil: reirfact the doveloping laaf
cutler bee pupae ard a second ba—ch of Ftepoms | gn will a-zus wban the trays
are Taken to the fiel¢, T

A 12-17 days Coelicwys tarasites gqd native bzes emerge. vwher Toelicwys
have completod omgr-ing, clase the |ids of He ingubation —=aya, O Thc [7+5
day some M, motundata males also will emargs z2ro showlf be sacritized o get

Fid af the Coel T

Cn fhe 19th or 2ZHn day when Tormaloes commence amergeqcs, tTako ~ne Travs
to the alfalfa field. Dampen zells Ir frays o incregse huwidily,  Manw
unemergad adylts are found dead in the trays aw ~he cells z2re “oo ey and
tough for bees +o chew Their way cut.  For oary Jdistéance Jrave!ling. o
darkened var or truck cap with provisiwon for vertila®icn iz preforrod. Bhaere
terceratures are nighk, fce may be requi-=d o= couling. The bast —ranspart
temperaturs is 152070 with a deri “nterior

Many Fafialas will use the old ceils 'n Tae Traw: for nesting, ofter
amerqence is complefed, dump the cells <ror the tray orao o Lok oarnE]n
ban and let the females fly off pofory removing —ke cells from th= [iald,
P sunmy warm afternoaon is zreferable,

Do not dump cel s in fromt oF or ngar lne snelter az this zttracts
predators ané parasites ani there is 2 poasildi-iTy of sproac oF dicesse.
Colls should be col lectzd and Lurnd.

Beeksepers wha oporate within i range ot 20 miles could vse the ayntom of
incubation ariginated by the Melfort -<oseac-cl 3tation (write Melfocrt Sasw. for
details}, The Gasic principle i hyildiag specis' incubatars with forced air for
wentilation wlth a larger incubating room, «90c Las the proper temperzture ard
humldl+y. The emerging becs are collactec in —rays 37d taken ongs o~ “wice
dally to the figld shelters, During inclemeqt wea*har the aduits may be for ard
stored at ca |BC (a2 darkened roorm foe 2 or 3 odavs witkoot 3oy T acfoc,
This system ot Gnly insures maximum smerganc: of a2dults zut is an excoliont
way to contrgl the parasite Ftercmalus, |+ zlsc incures ttat calls zre oot
left in the ficld with the accoempaqying darger of Spread of dissass, par2sitos

and predators,



SHELTZRE

QL sn2lvers dare Jass or the L of soloe owos oans o consTes o of
ragr 4%wq41 saasis usTog dlFravic ol cesizTan fiim ool 4 - D oAl chjckasse,
Tawse types of shelsers are d=10™" wxemer o il TRan eutaide ~Fa el lor
during tre day apc aravide bestzr cong T tisns o Javslommer ] ot 239 At
larvas. They alse do @ eadoly ~onc-ist vho aurfs oo at orn w- "7l "o Tmpsrton -
in aclivating e bees to oo a0t and tons )2,

Fibroeglass 14 heirg uscd suwteralul by i No-theosp dashad -hewns ard
Llear Fibeeglass may oe satic geoory 00 oar 2=z 00 vosrs witl weeal and
ahove norra |l lemparatercs.  ocetos oo Cocapless S R A
cur arcs. The molbe of secoossfol maas ot 27 ot at-e
arez i+ "Lot there oz fight,” Fac'rg trhe waolter aee 07
sanlight (parttally ciffazs=d oy 1le calvet wlone) f2 oo 7ne - the Tooe o
the hives for 1Y nzuars 2 day ard (emais baess ai: oonta thew o con ore
gvenly in The Rives.

The sreltar is corstecler of oo A'=A aanels, Toc poee’ 0 =ode of
Four piooes oF ["w3" faeocr, dap joialon zad Troaloc s JfE o Senlao toronlon
at the corners, 500 15 cover sl with a S'=0" wzet o o0y Cthy 208, oopals
are pracrillac ard ratlad willh 2 V2" anuale eaced o7 o, T g0 qails:
in tha back can=l =rg € qai.s 7o - o) pIow s T om oy ety
I A4l ar @47 will a3 oseasors oF s7zms0 ol oecw [rosing —=igor=lores
im the winter and 4 ¢ 5 sscazarn (1o =¥oad o | 'emnErsY
3 [rodtT=" wii o iachloroahen -1, —9&

Faisva U s
panals will last A& v=ars or rore.

The sheltors c2r 2750 Do orace 30 0G0 - 0r
depth. Fowever, aocavse ol 27ivirg ra rsinprrs,
placing 7 rows o lves. -he e—foot wzce @ oarc
Atwdtwd? zrz fv-erchangeabl=. Flzulic "5 aleey

|1 J)

The hack cod of *is side pazaels ars ez’ oe? with dedts oo et |
rest the Rives, &lec 2 =P iy aa’i=d akact © oCast oo e Lac
a hacl. rest and o oprovide venlilztTiowr 3-0 0ol it
2x2xl0" lapered at oo eva b BAET s plocad o accder ths onplaciToouo T e
panal to shed rai,

Tag ircabatior tray 05 placed 0 o oo
pieces o Ixd anc rav be soverad wiTe pleeses
The fravs,

g 0f pur prehooms jeoareraring Tees fon v, o wToal o L RS

M orebar is s obacctery. TR menc o bnopoiabt ool ar e [rzs Tt

D B e T AEK Y T B o S e 0 I L 0 S R e

ingigde.  1* polyslyrore Flvoas &eo w2, oarsct o 0wl s e
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Thres 3000 |urrel polztyreas [ivo: (1Z2TA4000N) o four 2250 ~Jare)
wooden Nives [227.18"45") giving & toral ot J}U toeas soare csually

sufficien for 20,000 emergirg c2: 15 wirﬂ g Yl orale-tamale ratic,
Aoditianal hives can be placed or a second -2w, wiirg anolher Mg xs!
board nailed to ~ha ballom of the =ide poe 1, - 2 23t~ hivza, & 1D o
clearangn, from the fon of The shelter sacule :*ﬁwiﬂu vantilatica zrd awveid
the higher tomporaturss occurcirg a- |Fis lew

shislrers Exdwd ano [7xéxd ard large- tor e corzlogctze wsiag = owoodan
Framewery of 2«d's ard utilising the alastic canels,  “hpue F2oz ot baser
Testre ba1 should be savtisfactory,

Thi wooden frameesrk 2f Jarger sa2ltars may Le sochored rore zarroo=sntly
and remain in The ligtd far 1t Pfe of The alfalfs c-and wi"oh "2 czuallsy
5 seed producing vears. The par=ls o-r bo zl-aches Tn mic=Ju 2 e omove:d
whan hives are faker in and <heall e stooec 'noa ory olace.

Folyethylara shelter. may also za az2c e sor~ral Aibos-: frortn of
Latitude h23), Northerr Saskatihewsr and Gorthe-n Mar tobz, 48 Jo oy ard
Augqust Yemperatiuraes ars higher, we adviso using lsrges sh2l-ers oo olenr
fFibroglass instead of polyclilylens.  Shal ow (2-4 [Taet deep? plywood sholre-s
are suitable for the scuthern 2ar— of The westorr provirces,

Drift is a groblem wi—h our small shelts-s, Seei ravmally defft <o
The south and waest and to end shelters I &2 row, Toewe zl=2 1-°f+ t2 Righer
elevations and from lodged arcas b nenlodged aress. They wil o art Sl froe
open Fizlde ro shettered areas. “hey have hesr alaorved fo oves =y zl-a'fa
for such crops o= »icdotosl rrafoil, alstke and sunf owerd,  WOOC D00 W
put out at 7-u€ bloom mary bees driftad To oller fields ard we-e los=-.

Whon bees do drif1 To nrher shelters extra qivas may [e raguirod and 1l
pollination may rot be uniform. |- yu2s ars plscec ir tra sheltars woor
0% ar greater blcom is avaiiable ard lowoe rases are dsed 2.9, 23,000 ce |2
per hectare drilft 1s minisal, llse of lzrc2r she Sers wi=n greatsr distaaces

also mlinimi os drift.
HESTIHG MATERIAL AMD I1IWEE

Motded palwstyrane grooved boa-dz a—e 3 374" wide, 10 00" doar A
SET ik with A0 lunnals 15 of wh‘:h are B/32Y 0 damsetar - 1 ero
=F2” in diameter. Taey arc mapafasio-ed oy 2 Caradiaa compr sy, Zeasver
Plaslic Ltd., |2806¢ - 83 Strest, Sdrantoh, 2hc-oia T34 D92, 10 2w
eauipment The 8227 diaretar tinnels z2re noafer-z2d Ryt Becs o M Loaves
are needad for conct-ue tioa Af 1he ool = fq tae 255N dtama-er tunrels,
This proforcnce (s rot as evident 29fe" Tas {i-3— yoar, [ BT SRS
boards are wary Light; = 2007 Seee Fowvs only we ' gbs -7 -9 dezerdiog or
material corstruction of the Ric2.
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Thers 18 a sliuht proslam Wt moie bat —ne Ranrcs 2an ba cecoatarinates
wiTh steam or housebold Lleach mixog 50 =i w:lorl.  Alss —ns Lbzck
of the hives may he oorad wite |7 aoles, wirc-zirczr=? 39c a layer ol 23zer
laild T2 abgorl mejstare from tne leaf covtirza ood ool sna mxle praoolon,
Light mald is ot rarmfui fo ool ls ut is a4 v-eldsn when 37riooirs oo cles- g
gspozially to workars with alle-glies. Dacon sminalics shoo'd e poefe-ab.y
done before *he lowas gre placed in The fis o,



End boards made of masorite 4 374" o« 10 578" wita a /L") Pl 1" amt
woed ar plywood strip glued on one end, wii | arevan® mous nesting in the
hat f=tupmizls at tho end of the hilve and wi1 | provides packirg for "he spring
made up ot two 5 throe-—quarter iack polysthylore tubing, 2@ the other end
af 1he hive, another stria is nailcd ko prevan | osees aesiirg in ~he half-
turnels. Tho kives should alsc wave strips nailod zr the side to crevent

the boards pulling away from the D27 a3 the neos wil' nat oaso sech taornels,
Poivetyrens grooved dnards are placos 10 130 ~unnel |oees | 4"x3Vx420,
The face of ths boards skpuld bo sarzyved W Ih olzek or o~her da b =lain

fwiTh a |insesd ofl basa). then wher dry in abou? S cays peticormed @iTh 2
contrasting stain {blue, hicvge, cresn, rali. Toe ndlbera shou A not ocoupy
neere than 173 of the arlginal area, “ine lire aatterns arc praterreg,

A

Wond arocved bogrds 5 174" wice and V1S3 taick wiil 12 turnasls are
obtained in lengths of |, 2 and 4 Ffoot {31 oo, S¢cmoaqd 127 ol They are
psuglty cut in A" lengtns, Lo 3 Juanel Lzsis ~hoy ore at l=ast fuice Tha
cost of moldec polystyrens boardi.  They srw more doable, with an mold
nrablems,  Fowevar, they are ruon nesvier; a 200 tuerel ive waighs abhout
12 kg (45 1pd., Alse mashining of sone L2ards are rot f2o ewast ond thus
they ara broken by power strippers.  wood alss has the foedenzy To shreink,
warp and crack, Most wooden grooved boards are imooarted.

A othres tiared hive |7 1/2%»220%<0" wi | a0 zbout |65 boards for
2250 tunnels, To divide the {iers X divides boards v Je 22T of /%" m3sonite
SMe20 1/2" are recuirod. Polyefqviens spring mzos up of ix 3" pieces of
374 palyethylene tubing complate the hiwe,  The <iveo: shzulcd De palnted as
for melded palystyrene boards,

in comparing old wood and salvs*erens Moty naw) in the past 2 years
for bee reproduction, wood is zrefurraed. Furlacr comparisoers are being
made with old wood and ald polystyreas,

STRIPF I3

When the cocoons ars ful ly soen aq The sk 19y charged color from
white to |ignl Lrown the Zells are s-rippsc. Af-e- =tripsing, "he ceils
can be glaaned to ramovz the alugs ard 2xoous leaves, A0 gat sareon or
clipper clwaner with prorer sieves arwe ideal, A'=2 rany gl oid beetle
larvas can also be soreensd, 0o rot owvoe-clean the cells. If the cuter
leaves arcund the sacoon are romoeved, emerrperce - cel |y cdn Be sariously
reduced,

Care should be Taken fa proper ad usirert nf poeer 2trippers. Tells

removed by hondd strippera whelher wood <o osolystyrens, ihowzh —uon glower zre
. LI -

less subiect to damage. C=1ls showld te siores 37 2bour 577, Five-gallen

stacking honey palls holding un to SC,C00 cel oy are idsal,  Zrill two | /B"

heles just wndar the 1id ia the

srdas, Twenmy-llon paper contairers With
a capacity of 40 1o {13 kg) navz a

1
l50 keon used buT are net as dopeabl=.



QUALITTY AND PRODUCT ION ESTIMAT DY

Asimple methon of sygluating productlon of zeiis 15 To tas<c @
representative sample and weigh ahzut 50 grams or s diat scais.  Count oot
the aumber of good coll= ar spun fecoons.  bsoall; vou shoutd have 599
gozd cel ls or V0 cells por gram.,  Congizering e 90% chergeace vou w' ' hava
450 Bees or 9 bes. per gram.

The leaf cutter boe testing czatrs =7 tae Agricul Faral Bowza~zh Centre,
Brooks, Alberta will conduct a quality test for a reasorsble sume A coality
test usually will give the following irformslion: 10 rumboer of gose czlls
per amount weight; 271 percent emorgence; L) aumber of gnerged beas aer kg
lor b3 of zells; 3y male—famals #atic: L) parasites; =21l &) prodators,
For those offaring cucooas for sale s quality tast iz recessary, Niysrs are
most interssted in number of smerged bees por poundd, rale=fonale ~17ic @nd
the parasites or predators prescat.

As hess require 2 rast oericd for good emargence, 01 may ool be agvlszhle
to test +il) the bees hava besr Tn oo’ wtcrage fzr 2o~ 2 nonibs, For thos
wishing o conduct thelr own qual ity —att, mix all your stripned cells 6 gn:
large pile then take handfuls throoghout “he pila Tl voa have shout ona
pound or more.  Weigh the sgmole rareiully and serarate the qoos 2ells,

Weigh thece again and count them. Taks 10 camples =f [CGD cells 2nd place

in trays with 100 cel| cempartmarts and z'ass lops.  “ake your &wn min'—
Tngubator using a cardboard box wlith a |lant bull, a thessmstat 29d =
temperature-humidl ¥y indicater. A pan of wabe- slowld providg enouah
humidity, Temperatures of 26=30"C 2rz sufficiear. When Less s—a-~r emerging,
thie glass Top may be markaed with a wex pencil indicaling =ax o° -ha Lbao,
Where parasites are present, the containers snould novwe a tickt it otherwise
they will reparasitize the developing zupas on thg pest of ftne cells and 2
tow ftest amergence will resuyld,

0
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After emergence is completed and no tars bess suerge “or 3 oor 4 days,
inspect the intazt cocoons by cuttiang ~he head ends of *he cell o f with a razor
biade, This may tnclude baes dvirg in the 'ardzl stage o several glaces
of the pupae, Some ‘arvae may have broker Jdormancy tha gpreviods summer ad
developed Tnto pupas. When they were olsced in sigrage, Thase oupaon wili
natural ly die. Where a szeord generaticr ocours, matagement should e alteron
tha following seasor Fy reduce This factoar.
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