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The ~Ifalfa Icaf cutter ~ee Me;pchile rotu',uata ("ab~ici";j Uol. J3cific:e, 
P-,oz",r] is a buo that c"·' ~e: rr,,,nMlcd ~nd is af'eliablc pollin~tor ,,(--;;17.,1+3. 
T~s area of adaptation r,as pushed fr"rc '.?,,~I"f~ ,~,Iberta i1 The (il,'I" I%']'S, 

whH' Tilo bses were F~rst Introduced tlO r.iln~rl,l ~v Dr. G.,~. ,-bbbs,tc' ~~';r",w",tern 

AI~ert~ (Lstd'j~e 5" _59°) by +he earll' ICJ"'~"o, h,' ,Jr', p. Par,k;'" """ fl. S,,,rr,,"s. 
The northKn str~in ','f bess which havR be~', "",j'W the stress of "0;:;thorn 
cl imatic ((>ndl ti"os for ov6r ~ docada ,,: I I pc'l I",,,ts "I fa Ifa ~t 17 " under 
sUllny skie~ CDml)cr-<od 1'0 13 C for hees fr'",;, Southerr, i'.1',~~tA. Thus by 'Jsirg 
the nortl,,,,rn ~tr"ir, u' Dees dnd polye-:-r,ylene ~heltor", ,,: hi <a can ro,,' he 
POII~nated Ir, M'c:~s with less then :'50 J"yl ight hQu,-~ c,f t,'''!Jc,ra'l'ures above 
20.6 C as c,,-,"pared to th .. 3~() h;'H"~ 'J~~e5teu by Dr. I~c"b:, 

LIFE HISTORY 

Although the alh,lta I,,'af '~utte;- Jee i" ~o'it,',..y, It'~ ,,1"0 g'-RQ'lr"'UC", 
whi,.,~, ",~I,S5 it possible to '"Ise la,-ge ~':'pJI,,~ico,_ in man-made sr,elte'-,. 
S"vf,r,,1 native bee specio,_' are also attract~rl tc ''''~'Ij-er; wit" the alla'h 
I>o"f cuttu" bees, but a+t"'i1pts to segrega~~ th~<,e ,'r,'CIU5 ane: r"i5e tee'" i', 
isolation fro", 1:h~ ~Ifalia I"af cu~fer bess h~'/" r,)t t'een slJ~cessful to da~e. 

Tho bees 0ve,-"irlt~,- in §oooons cr Cf: Is. hpv ar'. In""o~t-ej in cure. 
At a temp"ratur'~ ot 29.4' (: (R~ n +1'0 me I eS US'Ja I Iy star~ ~rr-e~C i ,',q ;).', +~G 

18th day end the f",m"I",s On thp. 2Q-th M'l' TllUv mate a'ld ,,'=0 f~",J ,'" ne:h r 

and pollsn. T'lc fbmale seloct' u r~<;ti"0 f'un~el ald 1r5y b.e :Jt~',,,~ 1~.'1V"S 

':lnd provlslonin9 cells within an \','J'jr c'r twc after emer~p'~"e. '-:r,', 'r;,,')S 
cuttings f~",m leaves or' petal,. Th", wal's are oblong leMf ".",'j', "<]'. Tr,€ 
eel I ~_ ~;" f i I Isj with ~ol len all~ nloctar, She IBYS ar. e~g ,,', iel' f loots on 
the Il.ecct",., and then caps the cell '"iH, <;I,cular cL'ttilgS Gf leave5 0r 
petal~. Root' ,'I,d buckwhMt leave_" Me ""st at~r'~'_th" ~5 are petals of 
IJlrdsfo-..,t trefoil. SI1C builds cells end to eel! in He, Tunnel, IJG<]lnning 
at tho back ar,d "nding n"",r til'" e"r~ance which :, r~c~cJ n,'th circculor CJt+"'(j~, 

The egg hatches in the c~11 a~C the 'arvil I""rjs (,r, He :Jollen ana 
n~,tar. Ths larva which 5n,e~o its skin several I i",','o as it d",vgl",,5 is 
fullv grown WI'Cll the tooa is ,:onsLmed. If fooe is SCC,l,ce ~ho ';ujlh "'~, be 
smdl ler which 0ften h~,'rens 'J~deT' advBr'se cOfFjitiolS l!'Jring provi5·,oni,·,~. 

Unti I it Is fully gron'" tne I"rv~ h'-L; _1 ·,1 i"d qui' all~ cannot' de'fca'& ·,n,j 
thus contan,inate the coil. After e~ti"'1 all tha fOGd t~e 'arva pla';~s i~': 

dry ta&~al pellgt:; b"ne~th the eS:J at 1'1>" C IJ c't -ere cell anc s~r~r~t"'s 

Itself from thes" pallets by spin'ling a 1'r):J9',', silken COC001. I, u5ually 
takes a W~~~ ~ft~r cOr1plet;on of sp;nninq r,~'(f" tile C:)(;oon be",o,.-e5 tough 
enough to "jth~t~n,1 ~trlpping particul~'lr wiH ma('.hin,,~. The Table gives all 
IndicaTion of the: 1',~elopment of bee5 a+ diflereo+ tG~,p,;~~t'jro?s. 
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,::~es t"',, ~re ~I~:",e in 1-"" ~i8'd "' I,,, ~,""I", ~"'"" '<,,11)', ,'f 
t~~t''',,,',ls filled ",-r"'-'Ju~t ',. Usuill',- 1".­ ';;-'"" 'e') ;,,-co 'dl,'C'l,58. l'u'N"3-,,,r, 
it t(),"perahr,,~ ",') niQh att",,;' ',r' j , .. "eks, t:lP'.-' c I r'c': diil!,ev..-' "',,. 
conti rlua dev~10"rr;c,-,r i" "0 ""pae. or, ,'", ".'. r'e,s ~",';, "I" -ncr',.,'1 ic'n adclt; 
are of : itl'l, 'JC;~ ~~ tt->-; wc.'Other hRCi' '<:'0 cc",1 -, c' ;,',(" ",',' "',,)r8 c',,'ls 
~nd precautil)"s I a-,e, tc- be -ak~n c, "'c'/B'lt -hie 0U" " 

1\~uJrdi'HJly, i" 0'", -ve,l, I'ivo~ "'it" -(,- "f 'Ile 'J"kl ''''..Lcd 
may LJ~ tnlught in by ca ;',u~uq In :"e~, '"C,' r(~~.::" 'cr, ,',It". w' 
Prlnc~ ,~I~e~t, S~sk. w,wr~ Oi'i'S 'we )16(;8,J ~,,- ,~, i'" Ill:) ficIJ,,,,"=J~t 

orp'v;",,-,~,,iie~, ist"c' ,m"te>e--/ilIJ,re" ,""-"lt~,f '-i I 1";'[ 1",',,1, 
To ~~d,;,,'c "'<Jle ir, rcl,.';'y"'-,"'G nives, tl,e ,'-""'H;'; ,r-.I" 'J~ cer-,,",'cC C"l'.! 
I'", boa,d' h0S';n',,: t~om the. b,),.-I "f III hive to 'J",'~'; ~" c'r""la-,-·,,,n. 

The hiv~c, ,:,'"',,,1"' be S-CTA,' ,,', "I "nJ d,y rr,,'m', ,',' -:,rc:) "or 
I"'rv"o ~o ccmfl~t', d<wl)'op"'1ent c 'c ','"" 'I',eir cx'O'xs, ..,,::k 'e'l 
made pDric-diL~1 I..,. (,t ""1) ~ell, cr,d", .. ' tce; ';',1",:",' 'C) JBten"ir~ ~"'J' r','~ 

or dgX"IO~",,)r'T. i'ihen ;0'1 He LOC-Clan', ere OC"-" -r,--> -n'"l:"""o' ,r'c ""- '''' ",due"," 
1'() 10' ': tQ o~"vcnl 5e"",r,0,,,, h'Jtcl""'", ','i',,~-r 1"~ :ell', ,'JI', ""', I "'~' J, -"ey 
ere- ~to~ed at 5°C ti 'I 11,,-, '0' 10\\,:",g ,!"i",~, I' '1'0 full C-,-','" 1,-,·'''''' 
spi\n,J TI," ~rnte' in i-" ,N.-,'-,,,, ,,'m:!a, t,o tlf; r"t,,,,, .':y ':' , "." 

Next .',"O~ n,; "eC5 are ta,~, r,'.- "",",1 "I'.""c'" ,"e 0,1 ,we, ", 'In 
;nC',Dalor- one -0" 1,1"w C ""'9'-" h' OLP~8 ',,' i ~'li" II'c, 'T'~'-'" 1 i .,,~ tl, 
VJoa ;S emrrlc"cl';, "'hite, ,~t",,' I~'" > -Jen c,ink, t,,,, ,'", f'" -ne '.'":>I~ 

>'upa tu"ns gro,.:',I, ','Id"k. ~,'.'ee' ,.-r I '"I"'r i'l':; "r:"I- ,,~e ·~",r,,'< I'," 
chewing its waf CUT c.\ thE' e0~"'''', 

Emi','g",r<ce C>f 8CJI~~ f~-Jm I~,v~", tVt II c.- ',..- re- n~-

StO"3')'" ~nJ a,e i rcub~t",,· ,;~ -'~.4" ,= (S';"F', ",or,"' ,', i :, lie- 1",;-",,,,, "Jr<cPo 
of the bee'.__ 
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TO -eac, 51 10 ~5i 

G~J [":'_7'11 ~.. H. 

.Av",,,~~ r·.Jrr"(" R",-~~ , Er"'ercP1cc :Ce'is ),0' I',,~", " [mD"O~ "SX

Or;gill LltituCG \~a , > F~.,.:o , riG , "I'~ 

,, "~,1 ,, -e01,' ,oJ
" ,---­" 
"Brooks, .A't,. ';1) 30 I; 2') 21 22 " ,, 

~,-elfort, S~<" .. ~2 50 r; n ,> , > '2,~ " 

, ,BeaverloJge,Alta, ')', I 8 r' ;0 "
" , .•, i,l , , 

r",,,c~ ::(iver (l.,,~. ~;_"',c:~) J~G' be~', ~~, "'-",ce, ~n tl 17 d~'.' I i""Joa-i"r 
~nc '~o""plet,-, emerg"nc~ ~,'! tr,,,, =6th clay. ~'-',I--,Hr ,o,lb'J,-, 'oeA" {~I. '1'0_01°'·," 
,-'''W',':n~", e",ergeooJc at t~" Ihtl' udV of ',c"",,-i':;n o,d ~",- ,-"".))1 -,,, ::r( 1"y. 
1;'Orh,err, SasKdtchew,]n hoC's (La~. "'_"","1 ,ore ·'-~rM,,;i'-i~~. n" ,,:;. r.',:;her -n" 
lat;tude ~he 1.,-", ,,~.,t ~nit~ flee r"c',J'-~d 1',"- C"lurgenc". 

The fe.m~lc-·> "i r'eace '>;'Mr JefS ,-~rt <""."~;r'g ok·l. ­
time 50% 0f the, rr,~',(,·o lave ~"-'''''-'lC'd. ~,te,,,, '.st c~v X .." 
end 50% of Ir,,, f"''''''I~", ,~noth9r 'j ()o-.,.s ,"riC '8~Jir.,~ -,r 
of '~,e fem~ I,.s, 

Ao ~,)(''1 as the f""olc'c ",'r)e from th~i, ,>",(,:-,~ -rrrl' "li.'1 Feral'" I".-t ·,1'.,­
C'lC" l'ut mal"s "''''k meny "irr,~<.. 1'1", '"'ri Ic., 5~er,j -r"'j, 1',":8 c,as',c ---~·'''·"'e5 3,0 
h~l-n,.:,s,n~ other inssl', e;J=ci~ 'y "t;',ce 1;(""--0 g,~. ron,:·::·.... '0 .jrs t'_~rlp "C"i, 

,,,,,,~ir,c n',c'/'1aw~y from r,,", --ol'eITe,-, ""-,, '1;,I""ce" 0' 21'1. ~!r~",,_-}, '/P-··,.- il',c' 
'"Bed ~et Is rlj-~~i"',tc,r.I(' ", ",,,Ie,, "I~~.__ ",~- ;, ,C)r-r,.rn c e ,:'",", "Lcr c-; -',f' S' :1 
up to 15", fro" H" sHlt"r I,; --or, I OJ, He ,,~I<· rho senkr ""t,,;" ""0 ~b"e'-,,'''" 

10G% Irlpp;ng ,,' 'I'.'r:'~·s 'jO to ~ 'r, f""" ,r,~lter, b",-"r,:; "r'·... -e'r,~I~' Hi C'10r]80. 
The illfalfa "i~ld' r.-l·l·WJ fcc", !n t·" '--~ 1.1,j'j~ .. 

The -Cwo sexes ~rp e";;"! ,ji,-in~"'shed, I"~·JI.- ,,,./,, tric, .... '011"".- ,il;-- '<' II~', 

\"'''''5 anej lre"n cyos. Th-e\ ,)1-;-, r,,'.'" "'l'h,e O?ode' O'r....iClC "'; "i:, 'IC 10'", 'c~"o-"'; 

end,.. 11",r" dre no c0nSr i--;L".,·,L', ,-,',,'5 cf -,~i rc. '.nj,,,', ,,~~~ tro? abo~·~F1. 1','lr __ I, 
hav" :Jr~;' '12;'- on trc;r faces, ·".·~I .-J~;(."n'·"; ·,'.. i~, ;c-' -~.- ~",ds. Tic. J,J"rsic8 c 
of tl'e ~L'J·~men ar~ c:ov,:'nJJ .'in c~r~llf' r,,,',.,,,~ ",~r3,,'cjGuc, •.'-h·ti',·) "'llr"; Ce' leo 
5coP~~.w~,ic" cdrry thE' poll"" r'dlc, JC) nct st;'lq, 1'')m~I:.'s ;,- :", if 
squE'",zed "r.c.i~C'Flil,! a~~ f"",I.~ I'k" Ilw ,r;:1 ~ ~ n~~(I,-, ~I(! 0_" "iriu' -r,an 
~ mosqui ro biti'. 

BEE REQUI"EMF~iS o~,~ ALF~Lr,'. rrlll'jATI;'~ 

kecs dre b,,;r,g r,,~r~,t prim"r'il',- for clfalca Jcll· .. .-Iti,:,r -11'.0' sales 01 
:;U~ptU5 bees ;c, very Ilicrati'·je- ~t -h--" VAC,en1 li'"o ·-f~er sLr"Jasc,i'l~ tlo '.'1'--,_ 
orod','cl';Qn oJ! alfatb 5,,0(". ,~', he~2 is an in'",'--,," '~I.,'-:_rs,;p Je-"'e8'l ,., -,L,­
area ar·~ """ ,'o!JuIGt;o·, ;ncre~",'. ·-h,lUOO erep "rr3'g"'~-H.-<, "·'ule VM"! ",tc 
dlfft're~t ~ooul~t;ong, 



Roproductir)n 'Of leaf cut:~r hoeS flt variouo cX'ncentratil'r ~r 

olde'- .ot~nJ5 of alt~I'''. 

r1.e;Jroducl·,c,n ntio 10 
\,,-'r acre bees i,-', ,,_,cited 

15, ,]fJO 6,')1l0 2. ,
 
~(J, DOli B,OOC L.3
 
40,000 16,000 I.f:
 
50,000 /O,.:iOC I.C
 
70,000 28,000 ,AO,OOO 35/)80 

BeCilUS~ ou~ wAat~L~r is nLot ~~ fav,-)rabl~ 2' ">Y"'-al ,',I·"~'lrl '.,r ~·.cr-;-o~,-, 

S"skatchewan .-",,] rar less f"v"r"o',e +h',n So,-,'~,err !','c"-""o, rore I'ee.. jr,,· re~dA(: 

~,€re to UO H'b g"rr,c .job. 

'k' ,'eq'Jire ur 'Ie' 5J.,Y)0 bee,., pEr r,~ct2~e i'l The IU((, R'v·cr -Coc;kll, »,·,i[;·I', 
~O,O(lO "f '"orther, Sol.,'rll:hewan '3no ,;,), 'rd', ,;Ijer-;-' '''''J c·C,C'j'j ,r :>-, 111'c-- .'-I:,~·-t" 

and ~·IM,ito'D,' to pol I inote "',f·,,lfe 8dequ~tel\ ;-, rc,r"1al yec~". 

For "hose ~"nte;nrla'I;ng rr~-""l S;,1j"C agr-=~'fr,-,. 'd'th s"ec qr,c>w,:.'r';, -oe con-r",~ 

Shc'~ld be in ,.,,'it~el form, wl'r,essb-J ~lj ~I";,I" bs cr _1 I ,gc'r dLreti, , I, c 
~ '!':.'ars}. I_M") r'ange pl~~"'''9 anJ ~"c,d r,1ng()11u~t 0' :r;H b,.we; arc ~I"~I 

key ie' sw,'Oessful proc'u-:t;c11 ot :'oth ~liJ'i,:J ~o,,~ and Iv,· .--". l'er be"~. 

F'>1 PO'Jce River Me" le",kee"p.~s ,I i'; b~st t ­ "Iltd i" J e"" "r-" yo Ir ~",,'l ~ rea. 
boca us"" t~,p'y "ro better ~d~ptd ",ctic'J!a~l\' ; ­ 'v h,=v~ J f\e--, --';",,,1 i, -,e ~,-~.-, 

f"r $overa I w·r·~r~ I ;on5. 

Kerr-":'·'" I i", -,,,ti,~ t" I',""', i'lcubatec 
e.s- I I',"~ L 

Southern ~ID~I ro bees with 
'. generati,e-, in r""tll , 'J 

2 Ci';;.~rat'ions in 'lOr'li I.i 
N"rf'lq'" Saskatchp..'olP 
Peaca R',H>r ,wes 

~,.·L·~ 

:.' ." 
1.9 
2, ~ 

Differenceg i,·, r('orodu~tion oc~ di:kTI' ,,-'ail'l'i :" ';':;01 "L~"a' 

iJre r,,)rmal or abov,e ,1N""" I , the j;li~"'~n"~3 ,on, "jor ',oss. 

Th2 reas"" hw t'le hi1her reprcducll,'n ,," FeecA ~,i'/c'-- ~"'''~ ; t10- ~r 

lower temi'~r~tur'es and fc', 1"'Sler h'l.-rs. 



~em"erotur~ "r ,,' wl,icr sO'JthE" ,'ne ",' II' ~-c , -,' " i ., 0 I ',,-- ~~,' 
,j-" k,ccmr'cn~ea tcippi,'g in 'C)..'G bra 10 .. ,,'1 -,':IE'. j '," ','" 

1\""II'e~, ?ess r·c,·'"·,"H,,,'
( ?e'3c" R" , C,,' .-:,,' ' (I i· .. 'il I." ' 

i r:v T i " , 

197~ J'jly I'~ "'-j C : "
~'l,' Y 10 ,'" cI ,'" , ,' 
: c' y I J -"" ,'~ ': I I Ie, ' 

,JL II,' n " ~~ I:'~;' 

!\e'g. '~"·I J 
F,Jg. 5 
Au) . 

, ", '• 1200 S i aU'Cd', -''''~ '~I'", 11··c· ','JC 

Parasite r.,-y, I """, "r2 fri";,.-,I i,' II ',r t- i" 'II"]'; 'co' ,"", ie 
"rE'vill,,~-: In o+,e" r d~ ;.... E'stabl·,I',·d ·,1 ','''-- it', l"
 
beE'kep.~"rs who b"Co'Jg-,- ''''''" ,f"crn t~8 s;;'.+h"r 'JI''''' 1'2"·,;i,~'"
 

includE' CO~I;'WfS c Ja'~;itn si'ni',cr i z~ teo tl"c, I' 'T. It ,I
 
p"r~,itg----;:;<r,-::,-:TV,) ~pc"iE's. ,I; :',-~',i--d, "'d]c' 'c~- ',,'r'
 
m,ll,·" lOGY :~r t·E' c:i~v,,;d '"f \-'e~\-' ,,~,' IC" ,',;~i( '-"
 

II Il"ti-,c LeE' prasi~e ,:it,,~,!,·, ..o " TI' 
parasit" ""'.1 ,·naesfhe~'=A ~:, '·;;-;-~'~~I·· C;',-j I"',· ~~c·o" ,',".! I' , , 
'i1alu,'it", It ~,,', rJes ct ak'c,f-Ir:: ~T'F' '.,f r' "'''~'')1 r 'n.~~I: 

AnotlHf :Jr""a+0r is " 'I'd l'iI' .-d c "''C' I ,:c .. ",' I I ;,. ',',', ,­

~<Jo~ed arE'a~. :'!A' 'i ".1 II,' :31' be ,'s-cHd ,..,,'i "l '.' '""" i1 r.t"'-";1 

c'[JI,;lfIING SEES 

"BecausE' L" +r,e ~I·i 1,1·,' 1 10rtre-n b8So. L ',.. 0" -', -­
"~.-;1 cI10ice af bee~ j" th,' F,:~c:' ,''T "jr~j. ,~,E'xt ',(-' 
North""n S"sk~~'che""r, ,!,,~tl CI" f;~"" le·L .., '.'" ,~',hJI '11'-" ""',-,. 
leas' Is o",H"r" parts a' -",s re,]'ri,' ,''C', ~b"'~""~-, i~ M .c, f I ", ,., 
Tr,3t Q"L'C' '"i,1 3j~pt t" I",c" '-J),'d'lie",' 'r,,' ',s~o 'rl~' S"" ',C,"", c'I, 
ada~-c '" n('rll'~rr Gor:iti·:;rc, il' .. 4~7 ., ,~~e i·-",· -;-!' , , 
'Iii II dig"",c o, ',' 'I'e ",ore fava,'ac'~ ~,', 'ti '.i·e·;t' ,'.-" , - ' , ",' 

"H·e CO" " k'"'' w' ·,'s"~' '.-r "1.- , i I ,, ' 'Jrl i t'~:1 

alfalt,-, seed l'eiJ to th~ ',,~d I'," 'L:'I' ,~,.1 C··M·' , , , • ,10,1 

i', loa CE'lls s~ol1l 'I C~L" ·~s .' I' f i ' . 'or: '" 1 . ~r, 

q~aljl,! 1580 i-,r.-"f.l"t ,"-,jC" 'i' tl'~ I~',r ,11, 'I ,-­
;?st~blishd a, ~I'~ fbrticJltur" ,"""~ "I '1"",:", ",O,~""'" . I ';r 

r·~llawing p"r'l:cclcrs: :eel r'~" <:r ".J, e--~~'t ( ,.,,''-'', 'I< • ,r , J~ , 
r-'·,I~-fe,"~IE' r"tk, "'~',''- co' J·"~"'T"c.. ',':i'l i·,i': ;'l~'/'''1~ticr '.0 ,." r' 
1',"'1 pmo'J,,';on, T,'I,i,·','" "rcce~ =~~.cl" ~/-' C ',.. " I. '0 t·,,~ 

reprEos<"ta'livc; 53"1~'~ ·"ix ~~~ ';c·1 "'",,,--,_,t-' lC·< f',.. ',fc': ,,·,1 ','ocr 
~c;-,er81 J'Jrf' f I',~ ~ile ac,o ... ix. ,." "". ;.,'-31 ",,'d"- "',' , '" 
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Test" of ov~r 1000 SaOlrl,"'; ,n -he p·~1 1'+' '~ 500",,'-,'( t' ot W:,od CL' I , I',: be8s 
011'1', run to 9 em"r',;i ns bees r'e~ 'jC~r- ."r >:"'p l,e. I',~s fer ",-",~,S '".,,,. e'er "I", '~" 

we ID~j o~r Incul~tIO" tr~ys w',h 2.: ~o 0· cpl 

IN(U8ATION 

lo.'_uL'Cition 15 ",', importart ~spv:,-~ 'Of I""f "'j~t'" JCC. "'3"-~'" '."t. [r-":-r',lence 
of lea: ,~uHer be",'o is d"'r,cnJ8rT on II "oyee ",1 t,c,~" u· I,nlt,,-].:;, c,,-;"';nC 

and L) temr,er~t'Jn,. The SC',Jr<;:C 0spect "M' be~'l rre'"'' c,-,~, -",,",,"e-cHI,, L"t 
~u""l~rl!lng H,,, higher ih~ I"t-Ihdc. the sl"r-~r "'v ",,,c',-,e,,,,~ :·')-ic-~. 'l" 

b,',es fro", dittHent sour~eS :n s<e","'"le tra';o, ',,"'.r ·r,cl,'",I'ilg. 

Hea: "nits have n,~t ~eer work'. , fo'- (", - ,S' I.-U· ,eS?,l-' I ,c", n2W' 

fou~d th,- followi~8: I,t ?0.1°,-- ,- ta",,~ ",~J1 IB 0'-,' r",- ~r~ "",Ie,,:.­
emerge; ~t 2~oC it l'ake5 ~'::- dCi\,5 anj ,It )I-'C r" 'iC- Gave,. ""II, low'erl"" "f 
t~mp,,~.'1'ure pe'Tc"hge emer",l~',C'2 decr'-,eses ceO' i "rab 'l, r",e',Ar ,'CC can 
be hJld for 2 01' 3 1sys at ISO:.; I, _, oIM'~el'?d ",(,-- 'i'ltl0Ut ~'''f il ,·-r;CTS. 
Thi~ Ir,for"'a";oe i o hp'Jr'tant w'oel" t",'in,1 -Co ~(Jj'-~I- ~"<e~'rl"",C' of t~~o, Ie 
bloom of alf~lfa. ,~r de,1 sltua";on i' ~J to o();, '~'H'r~"".-c" ,.-,f n'? "b",e' 
",nd 5 to 10% f""'a185 w~en a',hl'~ Co ~t Il"; I,I,-,,-"',,'m. 

H,e longth "f ""me for "''''rletkl' ,,:f e'"18rqc-r, '" c''''=c,,,O.,--;)1 lr;rlJ8"C-C""'­
Thus ii bees arp. "Id~ed II' t~o field '.I'.'r 101 'l,c ,-,td',y d"C' -'--".- 1-,,:'01" 
tel11per,,,tu,'Os a~"l In '108 25'OC range, ii'". ,esT of ':e )"[,- ,,'il "'L"I"i cO'"1.',I, I, 
dev~lopmel'ot and c~1)W th,eir W,,~l out G; ~I ,-e' ~ i ", -,r t~ 'I",.,.~ ·c'I' 'c,r 1,1 ,,-r 
~~iis. I'bwever, If tne "ea+ner I'.rns coel f· r 3 ',iP,'..", ,'''1' OC', '"i II less th~" 

~~-',~. ernerg",nce co",I~ be sevore'l, afh"cl'd. Ii ~fl'f tn t,- "1'_' tt-e 
tefllpor3tu~es Gre still low (bel(;~ 25

0
rl t'", tr~"... , - ,,'ule bc. -Jl" ,I [;'"d, 'f' 0',,] 

relncub"tec for I - L days io ~ derK r,,,,". 'IIIeeg"'- dre Jet"c,' --,I" L, 
cope win 1o" t",mperatlll"~ 'h"" rupe'e ~,~- In''', nct ro,',:) 'I 'c I 00 den'OI: <crt. 

Q 5iml1 srly hi'J", -r-el,per"tl,rco ~8' ~I;so be c",',-irre-"';;I. T~"",vo+r"e, "~'.-()\'"' 

3R C <100 F) "re leT',,~1 '0 develq',oy pUr",), c,"':" t~rc', Te~"' AO '" -ecorc, 
InsidO the, c;hcll'ers in ''l/9 when ,'~o ",rJ~-" i Iv:" i-, ur~",· :10,1 ee: Is 
was obsw'vc'~. 

In<;ubation t-(;~'rr~ need n,," ~e eI2,)OT6"8. '':-,0,; refriq. I, r-ilcLI c'r 
l'OOm is rot Bvail~')',c', c reom ii' ~ t"'~~'''n1 i'e id~-,. T"r) r~lL';--'-""'_rts ,',r,' 
e ",i,d",~ to alloW ;Jaracile~ et~. -r' "', +0 'JI' 'c,''',,~s'''~~. 'J'<oeoe;,,1 ',c-of"r 
(I~OG w~TtsJ '.'I"'h a thP--'\,'lc,l"t, 3 "C'ITi"'y",, ('-,1', ,1nJ ~"''"11 -fie'- '.'i-I' a 
~~P3c.ity ot 2-" galloe, ~ ~a'i .• 12' x 1;'-' r'CM ;0, ';'J" ""r- f,-;-- 2 01111' 
"~lls. Hurdity "'~'/ vary rrcp', 'i,,-/'J;, 'Jut h'_ ~i~""" 1"',:,"i[I-, ", "r')~l)r,,[ 

especi~J I. at' eme'-~,,":u. 

St,,~,. ','f incl.~atIGn ,~_ ""I,ell'! :2 ';"ie' L,efor., I,·,·c ,,0 1,:--', 1'1,,,,,1', "r 
"Ifalta whic'" nc.',"""lly o,('o'r', I", +1,') ~8,'~'" ""i -2gic-r .IJ~'" 3(; I 
~,Ide" staeds ,,,,,j July ~_c fo~ ,'ro,t ""..'",r ,e"~ '". "/i- hj '"itt 1"-,, 
~rr;ngs thes", date,-, "'~'l ~e ce',,,,~c_ ~'Y ;'C In" " oS :, '"C" Qr "-CI-O. ", ',(0'"12 
yf>&r's i-'- m~y be eacl',~,... .",150 sC,rr(- .'.'~r'i,-,ti~~ 0.( ;~im", ','1':''''1- ,.',,"I"r 
then ot'1er val'leties ~.(,~ laC1blp.r, 'k',",,) 1-.,- W~ ,C.'~j 0".1' tr'ey, al C ,-,,''''',.CCp' 
Incubati'-'(J dt 29.~0:: (85 r;, '" :'Jrs '2 ·u olj"·,, ,-:J ,IJ;-" I' ",;C' nc"i ,-' :C"r 



Tr"ys mily V~I-Y '," ';il~, [kJ not spr~"j Ihe cel's r'.,"Jr~ ·I~,,,·, 5 em (2 ;~.: 

deop. Our trays .'~" .. l-1" 3nd 3" dee0 ace SL'~fki"r' Lor :::O,':'C:' ee.l Is. rlw 
sides arc 1/2" p!y~,C'",j M,c the GOttOM 5/:6" ~ ywec)[!, ',\'iro SC,een 2Jx22" i,' 
used for th" top ~nj ~ ~" I i~, 

Te.n days after Curt'"ercomcnt of i"cu'>,t-iu, ~",','tr",r '''.'"llJ<1''i,," e' t~R fi"I'h 
ls_made at w~ich time con-;rol cf ;n""ds ',r hoo -i,'I.' s,oLld ":,sco bo ini~i"t·-"j, 

If Tt appears th~t ad,hifa bloOlm '.'ill l'" ~-~. the' :"'~J~)a-ri'~,r rOlOM ;-~'j1ere,·,-r~ 

may be. rO~eJc6~ to.25 C for' 3-1 ""ys tOl d~I,a', ,_,rr",'C"",C'= but s"ouI1,~e ~rc-Lg~'t 

h,,<;I' to 2~.~ C pr"or +0 bees e.mer~",c. 1- b"'~s l' (,'''''1'' "'" wea-hAr i, 
i~"I",mc;"t, h0ldin<l them a'i ISoC ror Z 0'- """ ",a',' l~ 1',~((",Ci3ry. 

TO ~1"'t ri~ ",- rar&sites the incub~ti,,·, "rays are OlQerAd ;J:On'" >1') mrr 
(1/4"-,/,,"j, P,nsites and prodGI'()r~ '~e"tli' I"r',-,o anJ "Jul"s\ ,-., 
attract~~ 1', I'~,,,, winjow ~nd sr,,,,,,ld ;'c· 'i,'jeeJurred d~i I\,. ,~sk'c', '~C,J'j" :1"~,l~r' 

is d,,~1 '~ner" r,dtur~1 "?ht Ie, n~ ~'.'~il"Lle, jlack !i~rt ".. itl IA'~ 'Na'"", 
length ""'y be used. 

I f you have bees fro", ~','l',i"h",~n 3r.e3S. r-e~"r':,~ Ius ve,uc+lJs ~'r,~r~~ 21' 9- TI 
d~,!s, At 10-12 Jays Dibrac"'.-" '.r, I,V'c"td, Ol' n,~tive ';co" "m"-~6. All 
p",rdsites should be vaeuumd ",,'ic" j~i I', ro rrcNent re-en-;-r'/ i'ltO tllo ITei'/S. 
If H.e'! are rlo't Jrawn off te.- ~~'" 11(,Ilt, th~,.' wil rA:r,r~C:t- t'>" dC',Glopin; 1~2f 

,'uTl",r bee pup"e. ar,d d ~eeond l,,-c..h of ~t,:,:,rom, 1]'0 '"i II a:--:u,- ... r"',,, I'he trays 
~,'", T"kon to the field, 

,~t 12-17 days Caei isn's Jarasite.s o,d n,,~ive Q2eS ~"~q~, ".-:,<0[' ~::)el kxy~ 

~,a'.'e ce,mpl~t,,~ ""'.W:llng. close tl'A ids 0" rl e in~uc,tie," -~"T"" Gr I'IK Iitl 
day 50me M. r>Jt-u"~ah mdl ~s a ISOl "i II e.M~rgo "t'~ ':--o'c,wl c: l'" s~c:r', I i~Gd 1''.' ge+ 
rid 0 f the C"'f'1 i (>."r, 

011 the 19th e>r 10t'o j~,' \oIh"" f"",,,los ~ommence. e.m6~~e1<;A, t8kc- -,e Tra\S 
~o the ~lfaTf~ tr",lj, D~rr'e~n ~ells ir I'r",cs ~s incre~s~ ;-,ur'dij\" Ha"'.-­
unemergAd adultc, ~r',.- fe,'Jr,d j",," ir t'le. t,~,r, ~'" -r,6 sells ,~e ~oc cr'l ",n,1 
'tough for bees te, d,ew their way CJt. hr ,)r,! ,1ist8nc' Ir"'le!ling, ~ 

dar~e'led vac or- truck cap ",ith rr~,'... i.-;',,), fc)r \"",r~i la~is,n i,' r"of~"rc-:1. 'r."l,cr", 
tem~er~turos "r'c nigr" ice ",ay be. t-~qui"~~ '('~ cc,,'li~g. T'1e sest -r,]n~r,or1 

temperatur" is I 5-20
o

C wi i'h a de r '; . nter; "n' 

M,,''/ f"'1mIBS wi II use the Olld ce; Is :n t',p ~r,',',' h" nest'nC]. ;'ft~­

(j",~~genc~ i~ ~omple+ed, dump II,e cell, 'rG, the t~~y cr-c, .1 t,:",'," '·':"'J3 
b~~l ~nu l.et th", female.s fly off l,,,for:.- ·"moving ~r", cells fro'" tho 1'~I,1. 

ft, 5 uony w~,'", d i ternOlon is" re"erab Ie, 

[b nc-t du~,D c~ll~ ir, f''-'''It ',' c'r "car I,e s,elter a~ t,rs ~ttr~r.t" 

~r"J~t(,r5 and paras',te, ani th~r" is 3 pc-esi"i ity ",f ';p~c~,' ", .-JI ''''''''" 
Celis should be "olle"t~~, ~,,~ "'In-,-I, 

8eekeeper5 "il0 opol'at" w'i 1'hin ~ r3,~e of 20 mi les CD'J!d cse th~ ~yc,tcm 07 
incub&t-ion originated bv the 1>'~I'r,,·t -i,'sea~c:I' ;'1'al'iz'n (wr'it-e ~Iel·ort SasK. fOlr 
Jet"i 15). The [;asic prir,crpl~ io hJi 1,1';'~ 30ccib' '"'::'J~~tors with for--:e.d air 'or 
"2ntilation with ~ larger inc"oating rDom, ~,i,_, I,~, t'le.' >',rOl~er temp",ratur" ord 
humidity. The emergi~g b~.js an) c)llocteG 'In -r~lS ,,,d t"~e.,, once. o~ ~~'icc 

J~lly to the field sh",lier5. iJlJrioJ in~l(jme1t \',.e~·h~r n~ ~duit$ OHI be f~c' at'd 
sTored at ca ISoC i,o ~ iarken",d roor" ":)(' '2 or ~ days '.itrc"t ",' ill e"foc", 
This ,ystern not 0nly Insures m3xi"lum e.mo~~e·K" "r ~dults -,ut ie, "n excol ic-r+ 
way to wntrQI the p~r~site rte.ro'lalus, I~ else' ir,surEos t~~t cells era ,et 
left in the ficjl~ '.ith the. 3cccmp",yi1~ dargcr ,,{ ,~r"','d Gf dis~"""" r,~r·~';i·",·; 

and predatC'r:;. 



S--lELT~f;' 

Ocr S121"~"'; ore Ja~"" ,- tr~ L<,.' 0" s,:,lo' 1'":.,- aw,,-,, CU1S-C':' I,". ~,-

".'ur 4'x4' jd',S"S US'"',' Jltr"," '. -",si,,-,) Ii:", 0'- 4 "1i ':"'-ch~.' 
, f ',',­',')t"S", t',T~-"- 0 5r~',~"rs ore "-:\' ','i,e,'mE'- ; I'" t",'l 0,J~' ",Ie -r~ "I k-r
 
doriC1g tH ~ny d~G or,)\--idc be~-t~,.. ",-,."·ti,,,c, ',:01' 'c~"j~I","m", I cot ~';~- ')'Ie,
 

I~r~",,-,, Th",y dlso do '"," ~dLI'i 0(' '-;ct ,r" ':,ur'" ','-.1 '.'C ,:-"1 .~ i"ecr-t __,,-,­
in ,lcl",vatill ~',,, ""'BC, t,_- ." "et "n,' t ".I~.
 

Fibr,,,gla~s i ClG rq uSUi ouc~.",;'-l'II'i " "c,·tl ""'" ':",'--o·-~'·"""'" ",-d 

'.18"" fibe,.glass OW '.'~ ",ti,"d' 'J' i" ",W "-,"2 II' ".,:;r', "itl ""',"'rl' ,lr",j 

a!lOY" cGr,,~1 lemperotu",,,o, ,_oo~-,__ /, 'C CO-c;f'l" ~,r_. t ""'.,':.:"'0',0 < I " 
our "rc'~, The mo'I",,:; o,LC.CC".iS;cl m,Y,,-, "'"t ~,' ,t-",r ',);', , ',,_­
area ic- "Ll.-t th",rO»3 ;qh~." C'dC"-g H,' ".,It",r -Jr'" C': ,c;L- '1:0",0 
o,'lol igh+ lp'lr~'GI 'V C;<-'J,,,j <", 11 c ::ol';~t' I:."":) t- .".. He 
tr,~ hives for I) ~~'Jre,' ;1~/ ~"j f"co" LOGes j;, ,-",t" t'1f,' "z:re 
~-":-r,',y in ~I,c riv"o" 

Tr,e ',h21tcw is C-c"<T', ,~I'ec 0' I,.,., 1'>-.,1' 1,1",-,1: :,y', I 
four p:'JC-:; ,'f 1":<3"><1' :'-W""C". :3" ,h··,I,." ~Oj t" ..',1 , tI- , I 
"t thp «Jr'ner,. ",.' i5 2GV~r", ~ttl.1 a 5'~" '.,',c'st :,' 1,.11.1'-,' .,""'. "" f--'·,",,', .",-,.. U'-2Gr;IIBC ~"! cail8d ,.. ;11' ,/Z" '1(1):,lc' "'---"'''',0 , '," ic" " ,. 'd ; I 
in tM l'Jck oaw,1 ~'-c' C la; ',.-" h,' e" ," 'i ,n )r' , ."J 
CIL1';'(Jor6~0will d~· :,s,""Y.:"',: ,\ ,'-,-c.'-~(,"I , " - ~'r'i" e I , 
i1 The '~'",h;-~ ,,"1 4 S~"3:O' e, 'r ,~:--'~d I :,.",,'" '.I ':""I:,~r·t 

If the ccrr'~,-o uf tl,", ",c,.("L'" nn,,' '0.- 1' ..0;-': "iT ',,,coler(',)',,.-,, :, 
p~%ls w; II I~',t ~ '.'Oars ,,,r C,.-.-r'" 

T~2 shBltor" ,o~, 2;.0:0 lJu ,',dC,," -, (9'--',,"';, 

depH,. >-<1\\'ever. ).'~""'C ref "i'/;r-J rJ'"t:;I:":, or .- , C' i + , 

el~ci,,~ ? n','" ,/ I'ives. -r,-' L-t<.,,-,t ',l,'U 'w.­ , _ J . ',': 'i .:' ]" '­

"'~4'x4' ~'2 ',,-pr'l'o"'y~ll~. FI:e'o'!'G '- -,I", ;,,2",: t 

The ~,,~k vod c,! ~,,' ,;ide- p",.I, -,,- "'" ,t", '/,;'" 
re:;t 1+", O;\!"",. ,_I", 2 'x:' ;': ',., '~d __,l,,,'.' "",~t, II, 
a ~~"I, c~st and "" j.'"v,;d", , __ ",-; il,j',cc,', , ­ i I' 'e hi. , 
2x2x,1V' I'or:,grgd :,t '.'d~" €r'; t,) ,i'i" ; I:'," :k' "I n.­
e,~"~1 "0 sh",j r·-j',. 

-1'" ;,'C~u,,~':>r t,.-"" ;, e'~c~,j k "'-8 ,-,,- 'of t·",· , ,. '"
 

p:ecu~ ,,' ~x4 ""C' ,-a", h~ ~':-'\.'v·',d ',i-:' ';1 "I ,cc.-. t, ,',,- ­ "',the t,~"__ ,,. 

,~.,,; of O~C r,r''''' """; ;s ",",""i":' 1'__ '" ,~",c 

:'.I~ ,'~~,H' !'o ,--~"I'i<·"rv. "~i"" ','s eC. ;'" ,J ' .. ' I '.' 
;1/"1 :r~o -1- c".,,', a- C" ),::'-5o'J '" 'c,Y' I fr:-- . j ,.. "r,,' 
inS;(I(). 1£ pol'lc,i'y'?c,g c·'..,--,,<, ,.-,', :, arc',' 
back p2nel. "Ihere t',,' ",,'~'~nc ,,--." i; -; ;:" I. " , ,c'" ',,, 
"ro·,t 0; tr, ..., ni-i" cc' "" ".',L:i, i-')lal"l ,-"., .J '",' , 
m"d", of 1,,2'5 -ic;,j'n ~~ a" ,1'" ",'d r-' I II ~ , I '_ 
~r--:un:: I'.''iel a'lj ':" c"" abo-,.'~ '.'1'.' 3V~~ 



Ten,e 'ilil;'; I"cr., I p'" I/'tr~"~ II i '·.'C·; (13"y·j/"/"'; '0,' ""u, 225C - JlrAi 
wccden l,i'lc', 122",.. 13",,5") qi'.f'~q e t','~1 ,I ')0)').:' hr',.) ',Cjr" ';lIdl'., 
5uf'icier,- for )\',(;'0) emergirg ce I~ "ie", J :;,1 '''Ie-fwnalp ,,<,ti~, 

r,~d i t io"", I hive" cal bA p I""CO or " ""cC'"j -C'.· < "~i "'i ? 'n Iheir I "xS "xL" 
tJo"nJ nailed te, -h') bollc'l1 cf the oio;> ~,' ".1 r,e·,f -',A !,i'/%, 1'. IJ ':.11 

cl"ar"n<;,; fr",O'l thA top of the sl'~lter soc"I,: ',',',·i Ie- ',e"ti lat'cl "rd ,wGi 
ch" h iq~~c t""lf"Jratu,-es cccu,-ci ro ,,-- II' i, I" 'Co 

"hC'1 ',=rs 2",h4 eM 1?x"x4 oed lar~e'- ::'r ,.,;-,,] ~ "'ecJ', 
rr'~mc~,,,d d ~".1's ilrd "tili"i,,~ the JI~;t'c r,·;~ 'ct ~o,'" 

~e,tp.d b 11 'jr",,,, IJ be saC- i" f,,~tory, 

lit" w'='Dd"r, Ir~'''f,"~r, ')1 I~r'-,,=r '51,elters mil··.. b'-, ~"~'lGreJ re-re :"',C' ,~p.TI, 

and r~",~i', in the fie.lj '"r r'" if,o ,of the alhlfc ,;"""j ,:I",h S '"0",,1 
5 seed pro~II('in9 years, The r.-,,~I~ ,'."' "" a-;--achec 'n "ic-.J" ,-" .'"., ,,;.'''.>\'C' 
wh",,, hives are t~kAr· i" ',d ",'",,1 j c.-= St~'-6C n ,1 erl ,1"cC', 

PclyethyiAr.-Po shelt~r', rr~,. dl,,=, oe J,=C ir OI'-r" I .".'k,---" ~1-crc-1 CJf 
L~titude 'J)J, NorthArn Sa~,,:trr,~'''~' ~" j,ortne-n 1.la",t-:-t- .'10 :.J y ~Ir 

'~"0ust tempe.riltL;res are hi]>,,=r, ~'A ~cvis" ·J~·;"'.I l,rJ~'- s·-,.-=I-o,ro, o·'~ ·clPocr 
fibr'oglas" ins~e~d Gf pol',,-',II,ylene, Sh31 CY.' (~-~ r"~T ,i""'I') 1,ly""od sl'C'I-~-s 

ar.-= suitablG for' +h~ 50'Ji'hen1 Qilr- of tho ."""1,',,, ~'rro··:,r.-:.-=s, 

D"ift is a ~r,=,bl"m ~'i-h ()ll~ s"1811 5helte·-", 3.e~o r,·~,,,,'II' ~,"fi' ~0 

the south "".-j w.,:;t ~nc to end shp.ltArs il Po 1",",,-, r',': ,Is,~ y'it i'~ higher 
elevations and Irom 1,),1yiCd p.r·cils h, ",cnlcd~ed ac.e~S. T',eo,/ "il ",~"I fr"'" 
open field~, 'e' ,'h",!t.ered 3rea5, -CA'! he'·,,, I,,,,,,, >'.'c.rv'''' 'c C'le"- "I ",,' h 
tcr such crops o~ ,,', ",1·, i"c I' "refe i , a I5' ke '31ld sur, f 'c'wn,',;, ';-"C)' y"'" ".-, 

put out at .'-"~ blu)m rna,'~' bees dri fted TO' ,,11,er f'~'Js "nd ',',e-e Ic,,-, 
Whon b~es do d,"i!l 1" "rl,e,,· c;'wl~ers Ax~r~ -,i,'=s "',1\, I'~ req liroJ d"" II 
pollination m~y rot be uriforn" 1- ),;'c'; "r~ pl'cee ir tre. sr.-"It~~e ',r,,''­
10% or qrea'r,'r blcom ;s ~vaiiabl" ,"~ I,,,'r;r ("',,,-, .'Or" J5ed e,g, 25,JJC- ·cc Is 
par hectare drift is mini'll81 IL,' ,," I,rr,.- sc.-= ,ere "i" ~r'C.,ot"'c rct·",(~.-_ 

also "liniff,i~os d,-itt, 

r~f-.'iTING '1ATERIAL ~ND 1111/[5 

M-,I,k'i pJlystyrene ~rooved bca-.j, "-A 3 3/.1" ,j;je, I "f'" 1,.-" ""oj
 

3:'8" tc,i,,~ ~';th JO I'u",wl~ 15 cf w',",r are 8;'32" i" d",)01~t,F" I', 'r',c'
 
9.-':,2" h d',3meter, T""oV aro mrll' ,·'oCCll-C·d 9V e Cal'adi,,·, ,-,C'11r·' "L'_'"
 
PI"'$I,,: Lt,J" 12606 - S3 Str,,~t, Cj,.-."nt",;,., I:'ce'a T5.',. '~':;::, 1,- ,."'
 
i''1'"ip,,,,,r,t TI,o cl/~'"" cj;"",,,,t,,r hn1.-=ls ece ~'-efe--Arl I"i t·)" I,', ,','" ','le
 
"re needed for Gonet,,,,;'i,,,, ')1 '-"_' ~cl " '1 he )/=·2" d'~,,~-e t""r~" 
This prof'"rccce is net as ~··ji·j.e'lt 2'tp'- ;-,,, ,"P- V.,,'r, I'i""','r'" , .. ,'le 

bcar'cls are ver'! ligl,t; '''-',l:''' :"",' "."" c'II ...• '.·s'"rs v- ~ de:'610'-g CI' 
material (orstnK.'~ior' d tl',,, c·i e, 

There ;~ ~ sli(jht ~'r'--':I~'n ,,'t~ K',~ "Jt -0'" ':'J,.r,.-., 'Oil ~e ,'".co·,t,',.-i",l"".-' 
wiih steam or hou~ehold ~,lh',~I" Im'x')G .,;, '." "h"I'-cr" '15:, -,e leck 
af the hives r'1ilV b" ~NP.rl ~'ih I" ""I"", ,·,rC-'J';3r"'; O1C G I,.,.er:.-f J,':.-er 
lilid to "boorL, meh""jre fro," h~ IAaf CJ~1i,",., 2,·i <',.I' ) ",,', 'r",le 1,·r,oJlc"', 
Light maid is lot ~Mmfui '0 ""II~ 1',"1 1.-' ~ "'(".,I~" "r..e1 ,-ri~Jin" :.- cl~e_,,,g 

e~~0si~lly to w0rk.-=,'s '"it~ alle._g',,", lJ~c"" -",;',~I,';', <',c-..."J J'o ve'e-ab 
done Dp.'or" .~'" I"v,,~ dre placed in He fie c, 



End boards ,"~r1e ('f r'asorite, 4 jj.\" "I 'i/~" wit, a I/L"xi 'xII" <"c·-t 
Wood ,)r plywood ';tri~ JI'J8d"~ 0"" end. "'i, I ;'reven~ C"_',-"' nosti"g ir tl1e 
h~lf-tur.n')ls ~t tho eoc cf t~c !,Ive 31lJ ,(,II e-ovij", ~c1ckir,,-, hr ~h6 spring 
'Ilade up d 1'''05'' throe-quart?r i"cr p~,I'iPt~',I'-T'~ tubinq, ,",: th~ ot'ler 8nd 
uf 1he hi"", -lnother st,',o is n~il,;;1 rc pr~v'), I N~S ,?C,1'i",1 in -he h~lf­
tunnels. Tr,(; h;v'Os c,r,nuld a~sa "il',',' stripe n'-';"j,j:-r tl'~ si'..lu ta ~rc,'"c,n" 

tn", bo~rJs pili I in::: ~'''~~' f~on: the, :,,,~, co, tle ,,~,(,s '.'i', nCJt ,,,,c ~uc'l tJc"c-ls. 

PGh:~,t\,ren~ gr'-"Jved benrd',. are r-'I~(:';'c i,' I~'~ ' ''u"oel '"~,, U"x~"x~~", 

The taLe of the hORrd~ sro'~I" ~o 5C1reyed '" I', Jlec' ", ,-,~her ",1" 'I"in 
(",i1"h a lin5~";d oil bilse). the" ~'he, dn ;" "~,,-,,,,' ~ 0~Yc, p,,,I;cT''''':' "ith ~ 

contrasting s-t~;,n (blue, hie-go, ~c",~n, rd:. T',,- ":ilCer, 500C ~ ",ot occcpv 
"<)re th~n 1,-') vi to", "r'I~'n~' i,re~, c'n", I i,'~ ,,,-tt~rrlc ~rc pre'",rr~;. 

Wo;:,d ~Jrooved bOdrds 5 I/~" WiCb ~nd ',1/3:''' t1i~" '.'i;I' 13 tcr,w:,!o dr= 
Qbtai"",d irl lungtos ()f I, 2 ~"c 4 foot ~31 ,',-', '0((;'1 a1d I;~ "':. They are 
usual1r cut i~ ~"Iengtns, ~"3 TU:lnel """is -~~\-' ore 3~ 1~,lS" ""ice the 
cost of rroldeG ""I,-styrene h,,,,,,j,;. Th~y "', C10~~ ': "'~L,lc, ~'ith 11' mold 
prnblEf'1s. ~"owev=r, they ari' r",IJ~n "'",,,',i.,.·; ..1 ?O-J tu ',r~1 l'ivc weighs d~out 

I,~ ~g (~5 I,,), Mso rn~soining ()f S',"I,' L'c:Yds 'we r,_t tco px~ct ood thus 
t~,ey are bro~en by power ~trippe-rs, ""h,1 "loG las T",e 1'C','J~n,:", to 5llrink. 
warp arJ 'Crack, ~,b5t WOCJc"" grooved bQ~r~~ ~r'j i ..,nQctcd. 

A three, t"'Jrg~ oive 17 I/Z";"2~"~,," wi ",·1 ,"IJc'ut 165 ~JO,"rds f')r 
2250 tunnels. L 'Jivid? tre 'I i,or, 2 ~i\li'le- board,', ",'o,k ')Jt of liS" ll~~onite 

5""20 1/2" are r",'wi,'d. Poiyd ,\';e~g "ci "8 ":,,~e u, "r ';ix 5" pi"c,,~ ,)f 
3i~ p'Jlyethylen" 1ubir,g C(Wilol"te The r,',""'. 1'16 ,i\'!;" s~",ulc ~e painted ~5 

for ,~, I :JI],J p') I,'st,'rcne b('arJ~. 

In co~pdring old W00j and ~0'V"~crene (mOe' II ..., n~w) ;n thE' pas, 2 years 
lor bee r"r"'''duc+io~, ~'ood is ;J,",·':;rr'gd. ~Lr'l 1<:C "'C'I1r2riSGrS are beio9 
rr,sdo wi+h old wood and olj p0IY5h-r~"'" 

STRIPPlr,G 

When the' ;,'j"o-c>ns ~re fulll secn ,",:: Ihe si f. i "'~ char"ed c"ICJr 'ror' 
wnite to lig',1 ~ro~n thB ~el's arB -,-"'"1'50. ,',(-,,-' stripJins, 'he ce',I, 
c.af, he C''03ned to r""r>J'J" the olJgs ,rd 'V:C"~ le~"pc,. ~,')"t s,~reOn 0'" 

clipP2r e,I,'Cner witI', rl'u';er sie\'ps ~r~ id",,,I, ,'-'"o ...~ry n"cl"id beetle 
Inrvaa ,can ~150 be s,:rbPr'6<J, CrJ ,',ot ovo"-c',."", the oells, Ii the Gute'" 
leave,. "rou'," th0 ,:"e-oon ar~ r,;,,",,'ved, em~r"I,"'" ,:f cell" Cd1 be o,c"i'Jusly 
red'j"ed, 

C::tre ~hould ~+ Taken i, proper ~J'jc;7r'er,~ ,:,f pc,.,-ec ,'t"ip;lers_ C;el ~~ 

r~",ov6d by h"",j ~tripD~r, wnoolher NO:j -, J()I'Jstvr~'"" il,c"X,h "'"cn s'ower "r~ 

less sub:,.,ct to damage, C-Ils ~hoLlj ~e, _IJc'Q~ ,- "OoJ" <':. Five-gallon 
stackin,1 hGney pai Is hDldir,g 'j~ TO "C,CCO c~1 ,e, ,,'e iC'{H!. ~r',11 two 1/10" 
holes jU31 ur,der thQ li(! i.1 Th~ ';;J~s. T~'~r~I'-'_:~llon p'JpGr cconnir"r', '.'itlc 
a cap"city of 40 lu (IS kg) 'la"2 ~I~o bE'Cn u;bd bUT ',rg not ']0 ,j"r~:,',,,. 



QUALITY AND PPODUCTIG~ ES'1111~TI:)~ 

A simrlo ",e+hr,d af evaluatinG p~",hctlo-, Di ~eils ;'> t~ t~"':· a 
~epr6,>"nt,tive ~a"'ple ~n" ";,,igh '-)~)lJ' 50 ?r~ms (oc. ~ di_)t sea',,", Cc>unt ,jw; 
the ~umber Df ~00d cells or spun '."CO~n5. l;sua 11.-' ',o~ sheuid >,~vo 580 
gO"d cells oc ',0 cells por gr,]"" Co'ls,~"rin~ d 9':'~ '3,'.6,-geo",-' you ,,': hev,=, 
aso ~ees or 9 bec" per ~ra~. 

The 1"",1 cutt",r bee t."tir,s; ce.,t,,_, ~-;- tw ,<gricull'jr31 f{u~a~r_,h Ce·,t,-·" 
8rooks, Alhcrh '~ill cond,:ct a ,~"AI,t/ t'%l ~oc A cd,,'r,,"bie ,,,r,,. A. SJAlitv 
test usually wi',1 givetl',bfollo,;II)~ ;rf2rn"clio,: Ii ",Jml';crQt~o~":c~ll$ 

per ""oount weight; 21 rcwc;e.ot '>"l"-ge,,~e; .',) "~'11b~- of c,;,'q",,1 bees o~r ~.,] 

10; lb.) 01 ~el's; -1:' ....)le-fem"I~ r~t:o, ',) poe'b,tes; erJ ,,,1 prcJ~tors, 

For tllOs6 olferi ng C'-,l-uQ~~ +,,~ sa Ie ~ qua I iTy t~ot i5 I'~("'''';~or'i, 'J, y~rs ilr,' 
"",st interb~lcd In number ,-,1 "m~rge( ~"e3 por ~oul,,',I, ",)Ic,-fulnale '.'";c :sod 
the p~r~si'tes or rred~tor5 preSClt. 

A~ b"e~ r~quire ~ rost ~erk.d kr good en,er'sen'C~, it ma', ',K'l be a~'~ls~bl~ 

tc; rest till tl,e bees ha'V~ bee" in C"(' ·,t~rage i,:r 2 ,,- =. 0\,r,1I"3. Foe HG5~ 

w',shi~g hJ c,,"nClJct their DlH, 1LJdlity 7"S'. '"ix ,,111'0", sirirocd ',ell; ;1 CO" 
large pi Ie. th"n take ~anJfu Is rhr'Oug'v,ut ~~~ r I I () ti II "".'J hONe I''''-ut onA 
pound Dr "'Dre. \;"igr, t~'e ~~role '~r","ul:y ~n,; ~eraro+,' i~,') ~Y"": ~ells. 

Weig~ th",,,,, again ard cc"",t them. T~ke 10 ,.~mple; -I 100 celie ~nd ['Ioc" 
i~ trdys with 100 cell ~"">f"H'"heds 8.1J :i~% lo~,. 'ake your ~'wn "i~'­

i~G'~bator usir'8" cardboard bG~ with il 11,~~t b"lt. " th~~"y.;·'Ofa-'- ~1c1 " 
t('O!lp"r~turg-'humidlt\' indicatcc .. A ~"n ~j '"'21'.,- 51'ould rocc.·.·,·,lo c;.'O'j~~, 

humidity. Temperatures of 25-,8"C ,c," suttici."",;·, 'iihe" t"'''5 3-C,~'I' e"er~',r".1, 
thr. glass TOD may ~e mar""j "it~ il w.'~ pen"ii i"jic"'I'in~ "ex n" -r,a bee, 
\ilher() p~rasit"" ar"e prese~t, tile cor,tair,,,,cs Yloulc .'ON a t',:rt f'T,other"'isc; 
thE'Y "ill reparasltize t>,e de\'",I">,in~ our'·) ,n tw r""t 'Or tn~ cells ;nc" 
low t"sf emergence ~ill result. 

After "-",,,rgence is com~leted an" nc.' ,,-ror'c be",· "".1~"'Je "c-r ;', '" ~ da'ys, 
inspect the rnta'ct cocoons b'J =utt;",~ -h~ h()",~ ends :.-f '~a cell ,,--j ."til ~ ,-azor 
blade. This "",v ioclude b,joS Ovlr.g in the "Jr,ldl Stilg',':)- seven I sl'o,:,'es 
of t~~ pupae, S<>~,e I"rv,,'" may ha':" brD~er· J,:,rr,o"rc,' tile "ce'.'i",,; 5umme'- '.,c 
develuped 1nh pupae. When they '~H'-' JI5Ced in ~tor·oJ·;e. ~h",st- ~"P3U ,,' I i 
niltur~lly d,,,,. Where" o,ecncd g~nerilt,·c,c Jccur·s. ,"~ooJqe'"e,~ sh~·"'.~ .'" alter,,,, 
tho followir,g Sb~~'ln -Co reduc~ i',lis f8ct·)r. 

Ac\-,nowledgement ;3 mod", to TI,'.- Youth Jell ec-r"p~ Pro~r~m ef the G,wor'orner:t 
of ('..an",da for a~sist~,,<:,-, in the s1u··'Jies. 


