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;\n ai'ial..;r_-sis of naci',age bee coionies was d.one irr l:rde¡'

'ùc 11e-f er-rnine the ¡¿t'o,o,i'ch pa'ü i:et'ns of the co-'l-ony ancÌ hovi cet',*

'r,ain variLaJ:le factors ca,n iirfl i.rence ilie col oi:yu s rìro\iltÌÌ päi*

Ie::'rL 
"

in tiri s s-bttdy tvro ap¡;::oaches vjer"û used : ( 1 ) An an*

al-ysis of can'rinercia,l hcne;y bee col-orlies f or. populat j c-rns r:f

aCul,ts; ancl b:i:'ocd. along ,.rith'i;::ials on e, la.::ge sca-l-e 'rlû test

the ef f ects of gacka,qe s iz,e and time of iri'¡iiig; of the pa-ck"*

a:es on the ìror-ie¡r p::ociuc'ciolt of a colon¡¡, í2) -bl:rt+ 1r-sÈ o-Î îor:*

'¿J-ei ',Ìri coloni es oí bees to j,¡rr¡esti"g;a-ie e ovel: a tji::eG ¡rear

pe::'iod u tire cha.nges irr b::cccl âreas, aciu-L-L i'lu-i:lbe¡:s, fli,qht ac*

ti-vi'cy and ]rir¡e weigh'rs " Iile íorty-eight col-onies consi-s'i:ed

c'i ir¡o and th.¡"ee i:ou,nd nac!,a,qes esial:iisheci ori'th::ee daies

aI tuelr¡e cia;.r inierval-s during :\pr"i1- aird ear:Ly iiiayr This e'.r?--

ran,gelien-t a.l1or^¡eCr for" -the "iestiii,q of the efíec'[ oj] nac]ia,ge

s ize aird da'te of r¡acl<aqe hiving; by col:r1;,f,alr in3 period l call¡t

brood and a-dr-il'ü nttmbers as wel-l- as fiieh'c ac'rivi';y,

f he cclnme:lcial- coloir;r s-uuiies ¡t-bi;ained ponu"j 2'5ioi:rs of

2A ì:o 25'chousarìcÌ rclul-L J:ees ¿;"1 the be¡i;iirnin,q o-i the Jul;t

irone,'¡ flor,,¡- filcither -b'*o or thi:ee rcunC çaLcltiaqes not. a tj-ri'ee

ue ek difference j-:'r llivi¡1..s dã.te signi f ican.iLy aî'îec Led ì-toile¡i

plntluic-f i-c,:': rin a Lir::e e 'f e?-r äi/erå;ri{) 
"

Tire six,g::'ou.irs coifsi.:;'rin3; of two pa"cÌcage size*: l:-i.ved.
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ll;unci ;)¿c';t;a!ì,e g sutnc¡:''¿e'i iait'ge:r b¡'cccl. a:rÊ? s ã'f, I ea st Lip 'r:(:

Ll3 ca3rg aí-j;e,r'hiving anC -i;r.:e'ù-,¡¡o r:r'iúÌtC nacktir¿e= u.ËÈitl ad"*l-t

bees nol'e ei'f'L:.ren'ii¡'du:rin6 tire ::eä.¡:'j-it,çi ,:-i -i:he first b::'oorj"

IiivinS C¿lte had. a ¡{r-'eater efíec"ì: thair dia ';::>,c'¡":-{2,¿e size on
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Ðar:Ì;aiges, -t-,(:" nrlinbe¡' r:f bees injtia,ting the coJ-oir¡r, ertd i2)

ilie clate s whe¡l "the pa,c\-ages cf bi:es a.re i ns*¡tail eci, i 
" 

e " ";iie

';i;,,je ,¡e¡.icij ailov¡ei f or ¡;i:nu.i a';i-.rt-1 ,o.ï'l;'.,¡1.,11 be íore i;iLe ìt;ile,y

.i,r-cv' cotìì'tigT-itÊtì, ;ioirre :r:"iuiriies irå-,¡Ê beei'l al.i:iie :tú 'úhe+ Lirri-'Led

5l,a'ces -i:r-r de'ci:r'i,iilie tire irlc::-i; ef f j-c-:: e¡ii, si'¿ç i:Í pa.clial:¿e artC

1ii-¿ j l."ll_: cia,i..: tc ,Ì.Se " _ --, :,.-t:. f'ú,¡", da..ba. ,,r¡lj'i cit a¡:pi;r -to i,'Êíj tçï,ji

C i'tria-ð '; ¿tyi t iliìr C. j. i -i .;i: s: at ú a, ¡ir:.:')-i';1;.¡ i: ,
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C: :¿i¡t?-:ì I i

if !I.:i;rT'J,;:, ;:ÌjjYf I ]i

llt* .r'e ',., ii:t.¡ tf ii-''¡e r-ari-r.:? lia'yûT's:

ii " TÌre ::tnei:'al clt v*l c¡r:lr::en'L a.i'iC i,,rlrÍû.¡:rrartüe i-í lit:i¡el¡ bee

tt-:l cir-ies;

?* Tire 'i.cvc-j-,rn'::i'*ni; a.¡iil ¡e.r'iúT'iitt:rti:e *f i,;acira6e bee r:t:"¡-*

'_!',1 
' 4 at\J|:..'+'

I ì-,,.-, i i'ì¡, ,iâriallie fac-i;t¡'s änd :.7teiJ' e ilil;:c-t ili', t:.

de'¡*ic;r:,i;rg lici'icl¡ l;eo t:r:Lc:i'zJ -

l'r" lfhe []e:'rei'æ"i De:¡el-c"¡i:ii:iei:i a-i:d. Pei:fü'iiriä¡ice c-Î lii,rie¡r lle;

,J*-l-¡;¿i.or 
"

S Cå,S Ûí1 .

Fa::.'r'a:r' (1c)i) ¡'iLiineci a Í'ëi-a-Ì;ionslij-ir 'l-,e'il',çeei-i adi;1,'r

'.dür'.1{*l' beo s åi1tj, lll:üo.i ar:odr-i* "Liaü, ;i c,,-,ic-,:i;1,' cf ten -L}rüi;-L;anci

v¡çr\çer bees ',,,1Ë"s t#ils zÒ.*rç:Ò -i;¡ ':* ilre it*::''; ef îi-ci-el¡t a. L pr:or1uc*

l.i:i.Ll-ie !L!:iti:' (,!937 ati:) u 3cl,j,enltû:.-!)'iei: âjrLd, Beri llerj¡¿:-

{.X.} )7 ) s i;u.Cied -i,}le seasc:lal r:ì'iange s -i r-r porul-a i;-ici.¡s ?,T\J "L}ie aü"-

* jivij; j-çs cf iri:i:ei¡ bee ci:1cr:ies " 'Ihese s'iu.die s j-n,:iildeÕ f ci"ag.*

ing r:opula-Li*ns cf bee"s cf d.i-[fe:rent a¡-'-E:s e ¿rsì we ]-] t.t; ::'a i"e of

er'ci,'-i;ir oi -iire col onies i-n the ac-i;i.¿e sÈasÐ1-L" Bcûenheiile:l artCo*-

'Ðr¿'r:. 'tit'Jt:ya- i1.9j7 ) cu"l,t-iried arr ein,-rir j-t:a\ rr:etl:sci of ¿al.cui-aiing

'il:re popu,ia.f icrl åfje ::-i;r'Licir,i::"e of a coiony -iroil Ìr1ea:ìul''èirents cf

seaied l:r'occi ciuanti-b Le:: at va::' j-*u"s j-n'i,e-riais ihr"o'u¡'5hro'i-ij "LiLe



Lt,

ir:¡ sË¿r.l-íi1i Ì::':i-]t--d i e.l, a j:l

.¿tii!'lie ! l-r,'¡*:l r:, rllËi-)ii.il.iLii:i C i.r.

l!-ie rc1ã'Lionshi¡: c'f Õe::-:

rdLlit 'rroÍJul.atjiûr1 i:Í ilLe

';-e-:l€'.1 ?.t-l,' l,.i'..' -lOt' i-] . .l

î961 ) "

h c r,t s ai' tj a ci r,.l i i;

cC r,',ie.s er'çJ").ai: C, -

ef .iti enry its th::

bcen i,ì''-iü-r^Ìt-i io be

l:,j ';

b":ç

l. Éï ùii-s

Cl-.'ui a"l.;

:ri: t i 'h¡i

i r-r i¡r¡,:

c o i i:ti¡l

',,¡t'ìig í10,ì:r

.i{t () i

üL

irlsec"i:s {,,iichet'iei' u

The int':easing ef-iicienry of ÌLine;i trt':iL1Üt-t-cn per j:ee

ås the üûl-üii)i i:'.lpula'ticn inc:r'eases Ì:¿rs been caì c;irl-a-i'eC b)t

irarr:a:,:, {1ç-}?), filcieRsit-rr; oc;i;.1-aLion l-e çel-: thi; cr'*-iicai-i.y

aii ow ea-ri: î¿¡ot'!irt{' 'Lc sperrcÌ å i;r'e a.'iÉ r iirt"ûar'-ii,sn o f he::' } j- ie

in foi:'a¡iiir¡; and l.ess j-n '1,¡r'cr:id pl'uciuc'[ii;tl ciui'li-e:;" Ìircel ]er'

( 1-9ú1 ) :L(t a.rL ?-'!:ea, cf cj ive.i's if -ieci iÎürage u o'b-La. j.nei. a ;: i.r-riiia,r"

bu.t iess ccn.üii.¡.s-ir¡e eî îei:'"-,

Free (iç69 ) coitsidereci. ';Ìial; à (-r(:rl ürrjt '¡hitir is e.ûti ve*

i;r pr'oú,,rCiri,p: inC::eaSeCl amûuntS Õf brocici and liience ilicr'easii--,fi

its acJi,il'r, no,oi.tlai;ion ¡¡j l-i lorr-.;t;e lilo:e a.P;gr:ess j-vely tlian zi col*

on¡,. a L ûl: îrê?::t' à -qta-Li c l¡rood ú11 polru.iätiûri j evel 
"

Jef f:i:ee (L9 55 ) studied the clia.ni4es ir¡ cû1orÌy r-inFuia.*

-i-i¡nn'rtr¡r,r¡¡trinr117r¿'t,he SeaSú11 " 
'lhe effeCt Of i.iOSena diseaSe ûtiL'IUl1ù Utr! VUii)l!l

0cculation -l-ei¡els anC the effect of tûJ,orr1,r i:op"uiaticri oi-r liorrey

Ðrüdllct j-üii \¡,re j:* al sc rneasureci., liis arraJ-;r¡ses: were dcrre ûn "i:he

bas i s oí ii'id.i-vi't''iai úol-r-l-tiÈs 
"

i,iolan {,}^}2Ja, L92 5lt ) ¡r:easu¡:ed 'úhe sea j *i, brcod. ,t:ú'*

tliiciitn ü'l s ix"beei'l coio¡:i.es f or ûrie -qeäson ai-:cj shcwer. a üor'*

reLe--r,i-cn be'üv,'een -i:hË *ha*ger: in qllãí:'í;ities Õf Jse,Led b:ror-;d
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F-i íid io.äï'iü'ùis fat'cc::s *'i 'ülie e:'r'i¡ir{.;i-il'rieIi'ú , i tt*ì.ua irig q u.Éei'.1 ler"-
'îûi:riJa.;ts , i{e {.'i',¡:},¡:7} , i ?75'j ) C:,;rrs iiie¡'e,i tl"La i lla;';i-:-ri-;.lri 'i:e: irûll*

ul aì;l or::; Õ1 |iüi-rÊy iii:octu-cin,,.i co-l-cilies shcu.l c1 bE: ilrodu.ce ci. io

c*inc,'-cìe rcith the ntairi hci-icy' fr,-c-ìrT"

i1 TÌ:e le"'t,e1':i:rrren'i a-¡rd Fer-ilcrr:rance cf Fackage Bee Ccl on'i els 
"

il:ie beeheei:ina indi-is'ci'y c;f i;ire Nortli Cenì;r'al, I-inite'J

Sl,at,es ai'icl. ,iies bern Cai'iacl.a is dependerri on pa.*ltage bee-e f*r

e s-Labl-isìritrg úúl ûììics ea.üh sp::ing" ¡rìril-e ,3enelal p::i"r:c,i';l-e s

¡.;"î col*n¡i devel *lnren-'u âllply tü 'ul1esû c*-ì crii.e s, l-i'L';ie sper:i Î-

ir. rüseär,ui-l iti ava i"l-a-i.ie o:-l 'cl're es'la,-l:]isi-r:"iie Tl"i; and, tl*vel*tll'ûeirt

*f a. cc,\any initia,ted f::o¡rr nacllage bee s.

Br'¿_u,i"i (.':gJ'c) sltcv;ecì iii experj-ne:r,r-cs ccncJi-i*-L,r::c'l û',¡ëî aT1

el eveii :Jez." per'!-r:d r'¡itil L6l:, col oni.es, -trLet ear:iy i^rived cll o*

ni es (ripri t 25 * i,jai' 5) nrocl¡-iced rnore hcney 'üiiaä 'ühe ia-'ce hir¡*

ecl calonie" (ilay 10 .iu.ne 8),

Kei-hy ( f 948) in lr'iicl'ii-gan -tested the ef -f ec.f cí package

sïze on hcney proc-i1c'uion Õveii a thlee year periorJ" The sys*

terr'i va::ied ûveri;he three exilerirneni¿L} )iea:r's z-r¡.4 in sone tasös

'r,,¡Jo vai:iable s \.rere tes Led ( i " e " sys''r,em cí qÌieeji ::'elease a.r:d

!i."riie cf hir¿i-r:g) " l;Ìcving 'ú:1e col onies to su-i-ririer forzge an.'i the

ar:i:æ-ngerne nt of cclonies j n 'jtüii,¡S , prlbabi-y causecJ Sûfûe L:'e Ois*

'L::'i'rr-,.i:io¡- (i"e" d-r'ifti.rg) af popir"la¡ion be'cluee,t hives" The

tvr'c aitcl -[Tii:'ee r:cu::rd- nacita,3es gr,-ve "ü]^ie TiirlË'i üùi"ts i-s'úei1'ü i'esr,ti-Ls,

blrt.in g,ertera-1, i;'nere 1i¡a,í: t't(;r*1¡zS.ticnshio beí'¡:çen pa*Ìeal",e si-ze
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and the v'esulting honey crop" The differences in honey prÕ-

duction of colonies initiated from packages of different siz-

es were found to be non-significant by LuArrivee and Geiger

(t966) 
"

LuArrivee and Geiger (t966) studied the effect of oneu

one and one halfu two, three and fou.r pound packages on bv'ood

and honey production" The one pound packages v¡ere signifi-

cantly lower in honey production than the other sizes" The

three and four pound paekage colonies produced large quant*

i-ties of brood in Jr.me and early July; honey production v¡as

high eai:}y in the season, ìrut it declined in late July and

Ar-lgust 
"

The effect of early spring weather in depressing the

spring level of brood production was demonstrated by Geiger

Itg6?) " The growth rate of both the two and three pound pack-

ages inereased with the l-ater hiving date; the 1'2 lliay hiving

date showed the greatest early growth rate and the 1-4 April

date showed the slowest early growth rate, àt Brandonr lvlan-

itoba,

The lower brood production of eari-y hived packages

(April L}*LZ) resulted from a lower egg laying rate of the

queen when compared to late hived packages (fíay 5-t3j, (pan*

kiw, 1968).

trÍlerrill (tgZl+a) ealcul-atede every twenty-two days

throughout one seasonu the brood and adult bees produeed by
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lr:1 ) ,,,.t , .'t tr :r eo 
"

I':ir:st cia.'ùä cli La ir:ecl 'ürr ila Le su{,ges'i; "bh.a+; {,úrC üL1j cÌi,:/'

ne.¡'fo¡:r¡aäce resr-ì:'i'ùs -fïoi¡i colonies i¡:r-biated io¡i'ch ''ù,.,¡û pcr::r,J,

p=ckages" lhe :.nstal-'la.tior' cf pacì<a,ges beiween nicl*:l¡r"il- aäd

li¡¡¡ 'l ti'i äÐoea-rs to orcvide satisíar;tor¡r ::.esul ts " Ir-i itios''c

;y'eer:s 1i-t';1e gp-ili in honey nr"ociu.r'ci oä acr:ears -Lo Llesl:_it fr-'cn

ea::iy hi"vings,

c. specif ic variable Faci:or"s aird rheir Ef f ec'cs on a Dever-op*

ing lione¡r liee Co'i oni¡"

i;iany fac'cors affect 'úhe devel oplnent ãnd. perfûrriìä_ncÊ

of package bee colonies during the sÐr':Lng ä.rrd su¡lirier seã.sons,

Facioi:s , bo'uh v:ith irr the cclci'i¡i , as t,¡el-l_ ã.s on'ts ide

of i'ì,u set iirnits on 'uhe i:ate of growth arid, tl-re ul_tiinai;e num*

er'ical size i-L r¡;ill at-'cainu rn'hich in tr-r¡-n aí:lects i'cs hone)¡

ni:oduc l,'i on or noll-i-i^ral,iot'l caoa.bi-l.ities " TÌrese far'cors ;na.y be

l-isted a's fol lo'¡,'s:

1 " i.ag.Í.q{.q_ rr_iå9"_ç.glg.ny, ?- " Fagt.q-qg_Qi1l,T.+.q,q !þejgr_ggJ
Qu,een pe::formance l-orage ava j.labi3_ity

ilrood Siir'vi.¿al ;¡ieatlier r:cnditions

i\,luti-r'i:er: of irees llresej'i'i

Ðis <iã.s e s

Spa'; iaI ::e s't,r' ic -'c ions

Stcres cr. food

Lei:gtìr. of Iijle of tl-re

r.,;Ci:kef beç 
"

JJ!- : ). U J_.! l,a

Pr*da'ço.r:s
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L " Factors Wj-thin the Colony.

The queenes perforrrance is ctnsidered to be tÌ're major

tause of variation in eolony performance (t<e:-tyu X94B; LuÂr-

rive and Geiger u L966; Nolan, L925 âabu L932; Simpsonu L969j.

The egg laying eapacity of the queen limits the absoh¡te &-

dult population of a colony (l¡loell-er, L96L), Viability of

the eggs produced (Cale, L952; Roberts and Mackensenu L95\i

as weLl as the production of queen substanee (Butler, t959)

åre ímportant in queen effeetiveness" Different pure varie*

ties or hybrids of pure varieties may perform differently
(Moell-er, L96I; Adamu L96Bj. Correlations between higtr egg

taying r"ate and polJ-en fonaging ability of the prôgeny have

been shown (CaIe, L967 ) an¿ honey production of a colony

(soller and Bar-Cohenu L96?)"

Merrill (f9Z5a) ¡efieved that the eolony determined

the queenos performanee; howeveru Ribbands (L953) notes that

thís eoncl-usion was not justified as only four experimental-

colonies were used"

Brood survívaì is affected by many variabÌe factors

{e,g, eggs may be eaten by the workers) (wotan, L925; Brianu

L965)" ivlerrill (tgZ+ø) found eonsiderable variation in the

percentage of eggs which reaehed the sealed brood stage " The

quantity and quaJ-ity of pollene or a suitable substituteu of-

ten determines the quantity of brood reared" This is diseuss*

ed in a fslLowing paragraph"
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The numbe¡' of adult worker bees preser:.t infi-uenees

the rate of eolony growth (Farrarþ 3-93L) and the effeet of

size of package is di-scussed in Chapter IIu Part B"

li[osema disease in package bees and queens is common

(Farrar, L94?; Jay L966), Cantwell and Shimunuki (1969)

have a general review on Nosema disease and research" Amer-

ican foul brood and European fot.ll brood ean be transmitted

by package bees (Pankiw and Corneru L965; L966) " Gochnauer

{tgA5) }ras written a general review about these two diseases

and their effeet on the colony,

Restrietion of space for egg laying by the gueene

where the brood eel-}s have been used for neetar stonage ' has

been obsenred by Nolan (1925a). CeIt space may be restricted

when three and four pound packages are used (LuArrivee and

Geiger, L966), Farrar (tgZZ ) observed a tendency for smaller

package colonies to initial,Iy place nectar in the brood nest

thus restricting egg laying by the queen, Simpson {1969) con*

cludeC that an average hive required three, ten eomb Lang-

stroth boxes to aceommodate its maximum adi¡l-t popr-alation, and

one brood chamber to al-low for maximum brood rearing" Spat-

ial restriction may encourage swarming due to eongestion

(simpson and Riedel- u 1963)a however, di¡*inishing brood areas

may also eã.use adults to crowd together and create an arti-

ficial- eongestion (Simpson' L966),

Brood rearing in the early spring requires supplies
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of nectan and polJ-en, usualì-y stored iyr the Þrevious year

{Farrar, L968) " The neeessity of pollen for brood survival-

has been demonstrated by Farrar (lç14); Allen and Jeffree

{t956) a Moel}er UgAZ) e and CaIe {tg67} " Spencer-Boot}r

ttgOO) reviewed the protein sr.lbstitutes and supplements a-

vailable for artifieiall-y promoting brood produetion"

During the actiire season worker bees, which forage

early and late in life, Iive for an average of J0"4 and 37"1

days respee tively (Ribband.s, L953) 
"

2" Factors Outside the Colony"

Suitable sourees of pollen and nectar are necessary

for the self provisioning of a honey bee colony and for the

storage of a honey surpi"us" These sources must be within
fJ-ying distance of a eolony and weather conditions mustu

therefore, be considered (Sturtevant and Farrar, L935; Rib-

bands, L953),

Free (f968), diseussed the stimulating effect of for-
aging on brood production and the stimulating effect of brood

produetion on foraging activity, Certain increases in seal-

ed brood production are attributed to nectar or polì-en being

taken into the eolony (Nolann LÇZJa)" However, Merrill,

L924a, L924b), suggested that the production of seal-ed brood

is negatively correlated with the nectar foraging actívity
of the eolony, and that a lack of neetar flov¿ or inclement

v,¡eather would aLlow the bees to eoncentrate on brood rearing,
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Broad rearins stimulation was vroted when eoneentrated

syrup rvas fed to colonies (Ribbands, !95A), or v¡hen dilute

syrup was fed to colonies located far from ro¿ater (Crane,

1950) " Butler tL946), found no sr..¿ch effect and Free and

Spencer-Booth (L96L) found stimulation in brood rearing occur-

red in one of two experimental- years by feeding either dilute

or concentrated syru,p, He concluded that weather faetors con*

trolling food input into the colony could be important"

Cool spring temperatures are said to restrict brood

rearing (Pankiw, f96B; Geiger, L967j " Col-d periods ma.y eause

a decrease in honey prodr.lction (Nolanu L925a"), I'/lerrill-

tLgZVa) considered that a drop in temperature after the v¡in*

ter ch.lster had broken woul-d proviCe the stimulus to begin

brood rearing"

Weather eonditions may prevent bees from foragingu

even when poJ-len and nectar sources are avail-able, Nectar

secretion by plants is also determined by r,veather conditions

(l{offat and Parkeru L953) " Temperatures of B0 to 100 degrees

Fahrenheit appear to favour foraging during the nectar flow

( ¡¿of fat and Parker u L953) 
"

Driftingo or moi¡ement of bees from one colon¡r to an*

otherø F€sults in a redistribution of the populations, This

inhibits the development of some col-onies and resul-ts in in*

effieient brood rearing and surarming problems in others which

have gained in bees" Drifting may occur in spring at hiving
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åime (Nelty, i"948), and d.t¡ring the aetire sea.sÕvl (iìibbareds,

L953; Free, f95B) aue to enwironrnental- faetors (Jayu L965).

Each of the variabl-e factors mentioned above rnust be

carefuS-ly considered when one studies the performance of rsar-

ious popuJ-ations of honey bees, lShen two or more groups of

hives are eomparedo ahanges in the effeet of any one vaniable

factor on the different groups must be noted"



Cii;',.DT illi- Iii

l'lrp i ri r¡cs'l.i .¡ bi olis i¡;et'e di victecl irrto'ú'...,,'ü

li" I:<-'¿ensivi; StucÌie s oÍ' J¡-,titer u:-il

1.!,.

s;ecti otrs asi foll clr,s

lioii,e:i ,3ee Col-cinj es

il'l .,,ani'¿o'oa u a.:rd

B, Irr-ï;enri r¡e Sturd ies ort iione 1,. Iiee Col-oni-es a*; -Lli¿: Uni -

vri's:- i;¡r cf ì,la-nitcba 
"

i:-'cei:si.¡e Sturdies oi Ccr,iine¡:c j al- li1-cne;; lee Coloiries in

r.ia.ili-i;oba,

l_" l--crp'-:,la'cion Surr'1¡e,y' o î Conine :rc j-a.l ilone y Bes Colonie s

ryt i'ia"rt':-"1,r:ba",

il su.iîve ¡i vdâ-s dolte -uc de Lei:rnine the ÐülJU-l ¿l-tions cî i rL*

iïla-LLì.ite a:rc,L a.ciu,l--t bees'¡ri"-:irin corni'tercia,l hoi:ie¡r ì:ee col-ciries

a-i tjrv.'ee sÐec if ic ci.â'r,es d.ur"i-ir,r; i;ìre 1-965 , L967 a:rd i9ó3 se-ã.*

SOt"lsl" Tire pOr¡i-ila'ciCü levels; i,'ithi.l:ì corrr¡rer:C:-al colOnres in

'tl'ie iri¿iri"toba a-îea v,'er:e ilot hi bher''[û erccuratel v ]it'lüi¡,:it,

'!rn;e l.J'e ilani'cobn- tor'tillei:ci-a.l beelleeÐei:s in l-9ír8, a.itd

'úc'fi i,:r il¿.',cl-i ci 1tó3 ancl, L]69 ûi:'ovicìecl ccl ol-ri-ss fo¡' 'i;he Ër-j.ï'*

:.¡el/ - lli+se cr;io¡i i e¡: .¡e ïe l-*i:a.-Lec i,':i"Ll'tin a clj{rj i:*neli'ed rrl¡. 1 c

ra.d.iu.s: of ,7itrn:-¡e:< u the 'rr,a jor i i;y be i-n:-,. i-t'l lii;red itrninr ãreåS -

Eacli ì:eel*:ee.oer h j.ved e igh-L ncJ-*r:i *s f¡.ci-ir -bw* 
':c"r-t:r'ú pt1.ciiz.?:es

i1i ¿¡- r¡r¡l}i whir:ll. ûïevËri"[r]d be*s 'lrcr¡ dri"f'r,lnq bett¡¡ee'..-l rir'l únj-ûË"



]l'_rr -:':'r_.,..,.:r::- "''.¡- :-rr1,f f i_..:ì -i]-rg ûll,';.,.-.,. î...r-

i,ia j::-r,",ii;es,.ïeí'e Ìi:-'¡ed ;:e:'i'i: ïgta.r:"c.ed b:;-L itcl';

C o -'l oir;i Lj û vli i,:Ði¡lc ¡r t :"'iä,s cl e i; e i: rli iir e cl

ûi'I.':ri,,:'i eA-Ci'ì A;:.:,?,.-t'!,ri¡ tlì Ci¡¡.:f:j de'ti.äÍ:ì (fiClí)

ciea,-l beess &-r:C]. 'i::'acing cl lia:;-1 ,'rc :ìl1eÊ-1.s

,¡¿iT i üL i: -t!,,- j,:. ;. i,7:.:;rj Lì-{ 3t:jr'.-:, ( ;.;.; - : . : )

rtÊ3-su,r Êd ì:y ¡rl a*i"nq -i:he ol-a-s-Lic sheie-'¡s úï!

i5
'tile de-re or,:rl^r:i*lr.

re ,,it;.)_:t 1t,r c 
"

b;. ll-i-,1-ii:^r.g cne ..1*

* co-rle*-Liii'¿'rli,e

'alt{,¡ ci-itiirro l,-i 1;iie

" .}: o o ii åì î (l å. i; 1,,¡Li -a'e

a, ,qrr d T'Ìi,l Ê.1, i r:

:il:::"::t¡3

r i.l- \./ 5

0r1e irrc ji 5 rl jl,arj'e Íi ,

;\oi:.lt 'i:tc pcllLil ä--L ìoirs r,r,'e t'je tj.e -te::rr:-i:e'l by ita.iit ttLrl:l'ü*

the n';i¡rlbë-r'sj r,1ie¡'c a irpi';::r,'i:a i:ei¡r 10, fl CC c:: j eÉj.¡ , t1!tirl

f ü.rúl ã. Lir:,ri:: rel:'Éì ia.r¡4er u l,lie l:iiiltl-¡e;,¡s !,it: i.e c'l.e-ue¡'iiiiiieJ. i:;¡i

cçurri,iltg cu'r, 'ljit^ee senol-e-: lc rs cif J0C bces u i¡e: r¡ll j,i-r¡.t 'úÌtet-,r 
u

Ericl -uis iirg ''cite iit€jz,n r:! f'ÃÇ: '¿iil:'ee Íi¿ì.1r1i)l-e3 '¡o úonr¡ei:-b tit,.: r,,:e i ql'it

c;f -blle 'ur:"bal '¡Live r:¡or;u.ia--i;icn j t'i;o t'ui"nbers r-rí r-d.i¡l't l¡eeE;,

Three iii-ves \oJere u,sed eä-cJ^r yeãrr Lri ûäúlL ap'iar;¡e o¡l

l,ìie foilcr¡¡j-Li,-q cla-tes; u-iire'üeeii clays afier hivin.1, (i"e, ire-iore

tþe :iir_.r-L geneL:a-l;ion of arJr_¡.1"1s: Ðneí¡:;eCi ) ; iiui'inq 'uhe iåS'c vjeeli

çti' itne e and during ihe las'c lveek of ;ltitg;ut,':t"

2 " Coiuie.i"ciai I'ioitey P:roduc'l;ion S bud ies 
"

Du.::in,:i 1-)67 , l-')CE aild !)69, -Leir. a,oiar-ies of experi*

rien-'ual col onies 'rei'e irraira¡;eo i-ry local co:rile¿-*ial beelle e ûû-rri 
"

'liie packå-ges \¡:iÊI'ê i'l:ir¡eiJ in ti:ese apiari es b¡r i:e:rscìnnel ,f:,:r¡¡i

'rir* Utriversi'ty cf ;,'ani'r,cbas l-¡',it \i'iej:e mTi..naged ccLrol e ie"-t¡

ilr-i,::r"e afier by ihe l:e ei;eeirer" üefo::e ¡1i1rir:tg, â-t I irackages

"i:el],e cr.r'r'ec-Led. f o.r .¿'ei;iht as ù"eçcr i'ned. unc'j"er Sec-r:i-oä 3" T:t
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l-947 2 'i'iLj:eë se-bß üri e

tlir ei: ûû"Lr.i-lii l,ìå üliã.ge si

', j"i;';t s (:íL ¡rar" i l- 't: 
r, '¡n ,

"L;i¡¡ü s*tÊi a! 'uerr, il,¡c

pa,:)r;ageË i','er€ l:lived ;

s e c or:d cn ifiay 9t';':'l "

g

ztni] ei¡.ri;t,

i ve C {-:i,- :i! I,t.r i,l-

j ?í:,1 a.rrtJ \9ó9 u

-il-iree i:O"û.:r.i

ii';i-i u aild 'rile

'-f l"re be e Ì.;e e-Ðeí's ,narlage d -che ü o.l. on ie E ,'i"n tÌre nciri'"iai \t?),y

f or' lric r:pera',;)-:'r:, no-LeC queen lcss a.nd. s!i¿it'iil-i---iíl s el:rÕ in tl'Le

íail- we ighecl 'rl:re ho:rey prcllute i, froil each i;rÐiirr" lir j-s da'La

':,t'¿,ti fc:'',oa.:l:'ciecJ 'cc '[he Ul-:.i,rre ils i.'cJz o-i L,]anii ittbe 
"

j. lin :irral v's is c-;-i i\ecta::' ¡rit.:w ììecl,l:cls j-li i:la¡ritoliz 
"

ll-Le pz'adu.c'tir¡i'çy rs:i a Ì"ioi"ie1.r pr:ncli-ici-n,g c Õ:r.{ii't':i is cle -

irerrc'err"'; Ûn thie r-rti-i i,zati-r:ri lf 'rlle riiicJsuirrffie r rLet:-ta.r-' f -ì cr,,'; a

*eri-a11 v.'h.en irit¡o::'-bai:t r¡ecta.:: Jou-l:*e :íll cvìi€ilrË sec::e"i;e rtçt:-ier

pt'*íu-sel¡r" De'ce:lrnii'ri.:rg'rhe de.tes of 'rhe nec-bar iIo"v sjro¡-r-ici

pro',ricle a.n iirdication of 'che tine of tire seascn a,t v¡hici-r col-*

cr'ii e*e slioul d, ha.ve Ìii,gh adu-l'L llo.DLllå'ri oris 
"

'llie necra¡: il-o'¡'pe:'iod vras de-be::rnined by u-s:¡-rg exis'',,*

iäg i:ecor"ds " Ihe rne'bliod of a;ra.--l-j¡sis v¿ae pa"'ci:erneii af';er

',ï1,c1^iiieí' (t)'+'; ¡ 1455), Dail-" :1a.i-rrs or' losses :.rl ',er,h-;s o'

ûoicnj,:,:s {li1 scales v/er:je recorcied i::l¡r severz,f +! Ìteei;eerlËr'sl

-bh"':ct-:,31'iou.-L -i:he sou.-birern 1J;LT"'r, of iíanitoba-- Tile avËr'2r.,ïå garr

f at" z f iv* da¡,' 113¡-is.1 ri{âs c>:,i,<:t¡La.-le'3., ì'litr:þei-rer u s recçi:risi

*x1:*nded frcin i'rs-y 1s-'c t,a Septembei:" lû-i,1-1" TÌre ¡:r'esen-L arra3-ysi"s

+i .ra:r-i-ect fr-'i;ln 9^?.3 in :irla:rs i955*69r

Íe
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Se 1:,'celit*i-rrll iries l,]:e Ëe¡:-i acì

Ir -, .*!U! ó

jjn intensive S-Lr:.riies o1" iio¡lej¡ nee Cci oriies ai "Lire ìjnj r¡e::'s:'-L.l'

ur i,iani*r;cl;a (Lq(:7*L969) 
"

1. , Desigtr ai'lC jlreatätent CIf "bhe ilxpei'-rriierita-i Col ciï:ies 
"

The DU"llpose cf thi-q :,;'tur,c¡i v,rãs tr: selêCt anð, u--Ì;i1j-ze

v*ä.riûu-s rjara¡1Êl,e::'s l,o rjetenn,tLne "the develci:iltent ani. ne-¡"rÎûl:ili*

älitË cf honey 'nee calonies" Tl'Lese OarallÌÊ-bâilS :l'elatecl t*

l:::ur;,J r.,".'cUüt-Lion, a,i.u,l c pcpüJ a L:-nns s ãi'rd er¡.-i't'zn:e 1Îi-"'¡¿Ì-ri ac*

\rl- v 1 ii '/ o

Cr "l;hr.ee da-Les u Ì:eí4iirriiria ir: riLid*:,:pril üj1(:i. ¿ì.ûlr1'ori*

:lia"iel!'-'ü,¡;elve Cia.¡¡S â,pä-r:te tläe gî'Orip of +i-,r;ir'bu 'i;wÛ j¡*U'r]d ¿iri(Ì

{)iLe grol.rp üf e ight, 'úitf'ee noi:r'rCi ,oecÌta.gefi ì¡tê:r'e es i;abl- j-si-ret.

î.¡c::, an.y one ,i¡ear ilç62, l-9ó8 û:{" i969) , '¡he experinien-'i;ai cle*

s j.grL cÕtlsis-'ued of f o::-by*eight caioiiies irr s j-x 5:{rou.,Ûs, The

f r¡:s L Ïrived paciie-g;es 1¡,¡eTû desi¡:;nated Date i * 'Ù\"ro ÐOr'¡i'1.; Ül:

-l;h¡.ee poqnci" Tlie secrnd aricl. thircl iri-ving da.'¿es 1¡¡ere desi gn'-

a.teci Da"'ce ii ei1d. Drte fil I.ssPecti rrel;',r, ihis s¡r";'l,e:ri is used

jlc:r -t,he L967 s lÕó8 an.l ],?(t'9 da'i;a 
"

FacÌiages o-[5¡ yei.]-cw s'r-raj-it oi tcÍìlnel'cia.l- s-Lock ì:Loireir*

i:ees e weite o'ciained f::a¡: tire sÊ,íûe 0a.l,iricrnia shj.ope:: j-n eacli

C,f "i;ne three ,jrÉä.t's " The pa.ckages 
"¡'oer* 

*Ûl=ï'Êt"LËri !t't v1eiiii11,

by rer,rsr,ring i;iie feede:: cåt1s end reriiovill, or' add,in,q bees -:;o

give t,f, ?,*C''i.r?,,*;/ tf pl-r-is ür ínillus -hwr: rfLr.liCles *f bees ilr Êar:ì-ì
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',JàC':r-î:"i1.tr' 
"

?ire pac'1:s,i;tii \¡,¡trl'r,È iLi."',¡td in bi:"c¡il úherjlb€Ìr'rr DrrviLjs{i

r,:i',,h si:i,i.l-a,i: ¿:-irouit-Ls of ìione¡i aiici f f l --ien s''coi-es, Tl-Le ì-ririg1'¡

of 3 ßrtûLlr .,¡JeJ"e set r;-r ¿', hnrs¡eslir e e!'riraLí!,enleti'ú ir;itl-r 'ir're eli*

-i::,:.i:ces o.f inrl.iviclual- hive s of f sei -jiit or,le::' to niriiLlize clrif i;*

íii¡:- (i*:f , L9ú?t) " In l-9í:8, irone .rv, ai'rd in L9Ó9 ' ::v.g'ar iiyrir.ll 
'

lracì j;o be p:covid,ecl tc the I sircl I1 qroLiirs i:r addiì:ioü ';.) i\e

r r¡.ii:ial- :ì-Ì;ùr'es, Po,'ì-ie ii slicr"ta¡i.*:.: j-n L9(t9 ne cossi I"a+;ed uhe

rj.se of no j--l-e n si;bsi,i L'-iie { ijoe i'a.rr"¿;..r', i?6ll ) ii.^r ail, of ';l'r¡j

*lJ,*cn'i e s,

3*cr:i:iCl bl'Oo'J eha-iiilters; ã.ì1C l^iüi-r.e,,i Suûrll:l-j'rel:e ai-'l ,jetì a,¡

r.equi-i-'ect, In a-iI ieittt:; ¿'fre cj ri-eeils Yl'úr'e çsi'L's'i¡eC ¿iccess it-i

bo"'cit br'ocd cha,l,:be,r:'s ¿ind al--l- cif 1;l-re úuËeLf.i, l-;l 1959 e:'it:r"artc¡

-i;.rai:s ',,,",¡cr'3 f j-t beci i:o e¿l-cli c.i il:,j c'llu'rr.ì es ri^i iiiiiì*.Iul;;,'" T;'i

L9(;7 anc' L969, it.one). ìläs j:errlcved frc¡,1 iire col c'nies a'u 'ül-i'.1 eilcl

aî Ju.i;/ a ai" tlic ct'ic'1. c-i :lu.¡¡us'; u and aL¡;a.in r','llen -bìte coicr'ries

ïr€re liii-l-eC : n ea.ri i¡ 3e ¡r ¡Éj¡a¡*t " in LÇ(,'?, f-iL,i.rc;i ,.;¡s i'eriioved

crrl ¡,' ',"¡hcn -ille col cü j-e s:l wel'e liiil-ed,

i,ìana,:Iei::eä.-l; q:il 'i,he colorl:,es \,YtlÊ Coile b¡, a coi,rrrter"c I al-

ilecliee ,oe:i in i96'7. Tjiis rrìaíiä.,qeneä'c !rã.s of ai^r e].-{*usilsi-"'e c3îií*

ng :"c j-rl- t:ipe, Ívt i958 anci i li:c¡ e tiie iiraners;ellËI"ti *f ti"ie, n?it::::¡

xt"í; ,J.arts hl, .the au,"Lhcil e P.s S is"ire d- ';,ii LaT,:ût'¿; li:r¡i techi"t ic ieLrl's ,

ii:c 'iï'Êa-il:ieni; ciui::'l-l'rg L93l ä;-i'J. L9{"9 ',:'L'ä.s i:ro'r:;bi¡¡ tf * rÍ{:lr'Ú iú*

'ügils-i vi,a-tui¡'r, itr';:¡.1 ¡ j-s: r;,sna.J in. cor,'irll*::c-i..:¡-l- c{:¡1,.}ttií ti!'a.r!Ð..¿e'it.e.i1''i)

in tiiç 'ä.!:e'¿. 
"
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L'c-r::' j;ile L9('7 ä-'rúì: l-93ç rlûe3ùíls l:rc¡oc. ;îeã i:1 1-.r-r,'È jllíili-'t cü1,i*

lr:rei1üeLL ¿r-'L t'L:irre l;e eir aLeri s it.f Te\: hi-viri¡1 æ.nd. cc:tar'Li¡ri-Le c üa r) '¡t¡c-l--.¡e

{:.;:;,i û.'ic li: ( al--r-ls or" r j}illij.io ünù c-a:¡ ) Lil:it il- iricì-;il-ii'::.is -i' " Tl-Le

''¿,,,'¡,s'l',¡e 
"a:i JJül e är-if i;ilreiì. seaieJ i¡r:i.;cû lliêzì.i:rt¡.i;r," ,J - -,,rj -r:'ea.aì *"

i'rg c; ate i;c iLa.-icl'i arrC -fhi:s Lii-'w\¡irj,: ã :;ùC¡.ü'cl ci aii scaieil

'lli:atü proiLlcsrj '{:;¡ î:" col-ûj'r-)¡" fn f:ìí:i eriÌ bl'ooc iileãÊLr.ïí:) iients

l:ega.lr si i,it.ii'ca.n€üU.Si.,¡ a"'C 'tlie el'ili c:íl ii¡a,V ø a-f"'utl:i rl'ie Ccl-*rlie:,;

.ú:{jf.O l.;t'loil,'it 'i,.: 'íLz;íè a nct.¡'tira.i qLìeeil; ù'üllej:l',ti $e Llle nÕË,Sr-i.I'ú*

I':-f-its I7eI' jl irlll: âir -'r L:',7 ä:li I, úç,

Du-ririg 'uhe 1959 Êeasiûi:i e q,Lieen ¡enl ¿:.ce iii¡:i:'[ i¡1asj cioi-re

uo -i,o üirû i,ve ûl¡i i).1'(,{)}-' hi-.¡h:,:, g ailcl üii.een3 whi *i'i '¡le re I cs ì, otÍ

ghowecJ Ðooï" Ðef.f oj:¡ance v,¡el:.e r.e ':laced dr-rrin¡; -Lhis -Der-ioC 
,

Dzi.a, f:r'oi'r hives Lie\iûioniir¿¡ pro'oleiíis ci.u::"itr¡;'úì^rÐ sL:a*

son (u,,j" s\¡/arlrlin,ge c.ueÊ11 I oss ) '¡ei'e dxtluded f::r,'in 'uìle ues cs

.,r:l-;' a.f u::: i.lte prrbiÈli'ls ha,i at'i5e11 - liiÌre¡"e a probj ùrli o.jcLìl'.'":r'td

fi:'*t.l -l;ìie orL'üSet -i;ire cia-ba. fror¡r ihat ''',.i ve iLzlve r:.a"i be¿:i: inciucl-

^.1Ë;ato

:rri-Lal.t¡sis ci î i,is;l:*ds Us;cC tct iiea,sr-ire ;\d.uits anc

E,"r'r-, o <J

2,
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(a) Literature Reviev¡,

In rneasuri-ng thre devel-cpment af a colony, experi.:

menters have had to consider l-aboun nequirementse measure-

ment aceuracys and colony disturbance or damage"

Actual eouvrts of eggs (Bertr-epschu 1860), eBBø larvae,

and pupae (Baldridge, f8ó1); (Dufour' 1901); åre useful for

srnal-l- scaie studies; the problem of kil-ling brood in cooÏ

vr'eat,her is inherent in threse studíes"

Brunnich {tgZZ) t¡sed the length and depthr of the el*

J-iptical brood area and the forrnula (height times breadth

times X.ó) to caleul-ate the brood area on the two coinb sides"

The reliabil-ity of this method depends ön &. eompaet brood

nest" Ebert ("tgZZ) appears to have ¡-rsed a sin,ilan rnathemat-

ieal- method and Bodenheimer and Ben Nerya {L937 ) measured t}re

total brood â.reas in the hive with this nethod"

Photognaphic reproductions of sealed brood areas

were used by Nol"an (tgz5u t932) an¿ Pankiw (1968), and appar-

ently by Free and Raeey (t969),

¡1 calibrated wire grid placed over the combs fon a

visual count was used by l{oeller (1961); Geiger (persona}

communication); Pankj-r¡¡ t9øg) and Jeffree (1959)" Tn this

methrod one operator is required to do ati- measurements ín

order tc avoid vaniations in estimation of combs of spotty

brcod,

,{dult population measuresrents have generally been
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r-lä.J.e b;; ue igiiiitg the 'cees tn a irive an* cün\rer Liär; l':'ie

ia a yii-ilibe r tf coi-rntii:g a'- re'D:-- esLlrlt¿i-Li r.rÊ uË i tjilçd sä;liÐi-

tn.T e !ç3?; li'ioelìer' , i95i t je ffree , L955) ,

i.cffr"*e (t c¡ ji) de''¿el oi:eci a. s)¡s'len ? {i'..i.-tc^¡ 1 ,',.' '14:l ..ì': S

of a*tüa] b.; es to 'a. g;r"acìi.ia';ed set uf cai ibi:'a'cecJ pÌlcio¿r'ai-rÌil,

ile i.,:;er- , tLç67 ) ai:tL Farr:a.r" r,tç 5z) li j iiec j:e ÐrÊsen i;a t*

ive ccicniei;'Lo cr¡tain aci.u"i"L ¡;opu-latiori data"

iicdentie i nier" r-nð Seri ì'.ir:';¡,ia itç:i ) calcuia. beii the Ðü1,:'r.r*

-l-::- L j.o:r cí a iior-rey bee colony- ì:¡,' i;sln{ ilieasur.L:'ed, sea Ìc+cì llrocci

üi"ran.iities,

iìiirri-rscii ilç6ç) tlüas,,ireü. iiie a.,ir;l.L i-.':pLr.'l-at,j"o¡i i;t ¿i r;c;.1*

trr;¿'l¡,y i'eC;cr"dii:,g'l;ìie ,Ìu;ril:er- of -Î::':,tliìüs cr;Ci¡.Dlecl i-i.'¡ tlie'bee:: a¡lC

i-re-i;,::,', -i,t- Lìrc 'a.,íerLj.i.-e cLens ii,;¡ af bees "'r* be !O? 5 oc:ì: s ';a-ir:-l.a.rrj

f::"'ar,te ,

(b ) lie -hliod,s Useci irl tiie Uni.,'e::'si'';)¡ of iianitaba

S¡ud j-e s (t9(,? *L969)

{ i ) F.r'ocd. i"le¿;"sr-¡reriieil-[

:¡ie i'-¡;li t

s i Fa.:r'*

rf

în i 957 s âs only '¿'.¡c hives itl ûac'[¡. ìgr:'ûir.i] i{eï"e i-neasurecì ,

|he sarire a.opa.ra'üus âs r-lsecl- iri the sLi'i*vey wcrjl \"¡aíJ Lr-se(j i:ie c

Figr-rre l- airC Sec';i,in I i;f tìti:r tlLâ'; ieL ) "

lhe :le Lhc.,C,r: r-;.seci. iit ! ,1/Ò? aitil Lg(? uûï'ù .Jl-¿iil'Lllü o- { 1 ) 'ûo

i-;r:'*.; 1de acci;i:"a';.ë , ùori¡'i-,Ëi-r-'äbl-û iileü.sLit'enet-1 -Ig ',rtll.û11 ,ise 'i b¡i o-rf f*r'-

i:ttal ûi:eL:'a.-i,or's e i 2) t.; i:.1'e'u'e:i-L i:r¡'ocd i:iiiilill'q in sp-ri-i:'l rnd {"})

tL; ,!avei't"c r^o';biirg ,:1 ci-ric;:iie:: cÎ Ï;*e:: 
"

Tr¡ L96i e â1'l -î;lire e b,i'oad =-tages { i " e" ûggs u }-a..r.i'åë

an'; p;-t-p¿.ç) w+t:& n*&s'.).r'eú." -tfl åfigr e-iid ia-:lvae vte:fÇ ¡f i:ei: irl*
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-Lerrilixe,f , there "\¡1Ë¿s ,J i-if .'.itu}--ty j ri accu'r-'a-i:ei / rle I il:ea"';in3; -Llie

t::*Fj-Í; cf each siage ¡ €1T:rJ. i;-, ) j6c, e ;.,ì',.- ¿-,'e?.s ¡::.1 ei;gË at"id ia"::*

1!rJt ,:,iel'L: ;11Êe:l-l-i:'e'J 'hcge';?lli:' ä-s tinsea.J,ed l¡:r*cd" Jeiiclrl-aiir,:irs

*-i'rhe i9óE data coiírbined'ühe e¡;¡; a.ni l-Ë.r-.¿ae rteãËii.irÊl'relfîs

in1,o "r-rnsÊå,1". e ci a-i'eas,

D:lorc 'l:: ood a.i"eas \lreí'ë i nc i ucle ci irt "j;l-, e 19('.'' Lr"ooc

rrÉersìrr.öi'irent (i - e " dl"u:ie eß,gs lieT'û irreasu.r:ed wi-Lh worller" c,9ES u

d::'cre la.:.-vae v¡:i th r¡oi:lieí. Ia-ilva-e , ar:i ðrc:rt* :ÕLi-ûå 3 ir'ri{"r1 v¡orke I'

.iru,päe)" iä L969 u -i,Ìre cJ,rone brood ua.s trieasLrred separa'rei.;' iir

lL:'del tl prcviae tz:;c¿: û1't Ci:'oile L'.r'cCi.r.c'';icn ii': g:a.tl: gf'oLlÐ " t'r:t

i:c'¡h Lç58 a-nd i-969 -Lo',;a-1 'or¡od jìiÊasrr,í'Éi¡rerr'l,s :-iicit-iiie;cl a"l-'i- trrcc,il

i:::esent în i;he co.l on.i¡ ¿'i'u tJ:icr nea su.r'enleri-'ü -[;-;,ie ; ir: L96? sca]-sci

'n::ciad is cnl-y wcrkel' a:ret"u wirì,1e i,ha.t c;f i9ó8 lircli:cJes sea.l-ed

C¡-r. crie broccj 
"

Tbe q'ú,eeir cel-1s prcsent i:,"¡: tl:re t j-irre of each b::'oad

illeasurîeiíren-ù',rl.úile recorcled in. 1 9()9 onl¡i,

PL:'e j i-äri-ira::'y s'cuoies wei:e dane :-n \95'7 when sealed

brocd p¿f eã-s r¡rlcFÊ nieasured in t,¡,o co.r onie s irt each cf 'L:he s j x

rlilou.lls by r-rrsing 'che airlra.ratus sho'¡n-l in Iigr-li'e f ; j n 1,96ç se al-*

ed a.¡rd L;.nsea-l-cd br"oc<J at:ea.s wÈr:e lteä.su"red crr -bhe f or';¡r'*eí¡:,h-'c

cçl-on ie s " lhe a1-.pa::a'úi,is usecJ j-i; \]68 a-nC i cr5n i.s 'hÕ'¡\rl'i ir-r

7t.,l-'-.tre.' iI, B¡'oci ã.r'eà.í:1!r.eÍ:e-1,::ar.:ed ûil fll-ess sìreets L;1.1J¡t r sâcl:

aî wir j-cii 1;',rå-s i,r'a"v¡t a ¡¡."r"'iri c;f ûTl.e incll .-r?.ua..l eË " Tirg ?ei'süj'i

wh': t'l:'.'ew '¿ìie ira b-L*:r'¡i ü¡l "'cÌre gl a ss li,räst c¡-,;. 1l e,j. 'ü'fie "-tYi'.ce!:"t' ,

'I'Yie "dtz^r::erJ. är:"+zl.s '.:tet:e *cui:;te d u i:e*crie cl er'ld ::e'ai'j)vÐd- 1l.r ú,. sttt:*
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ond per"son tatrl-ed the 'ureã"dâruoo Thre operation was usuall¡r

done by tvlo 'utraeers", assisted by twc n'reä-ders'u, and during

mid-season another assistant removed brood from the eol-onies"

The brood f,rom or¡e brood chamber was plaeed in a transfer

box (see Ç in Figure II), The frames and bees, kept intaet

in this nannerø prevented brood chilling and, to a large de-

gree, robbing" On some oecasions bees had to be shaken from

the frames in order to expose unsealed brood" This praetise

was normally ar¡oided in the cool spring weather,

The persorral- judgment of a untraeeru' i-n markíng the

outline of spotty or irregulan brood patterns was compensat-

ed for by havíng one'oträ.eeru'do all- the even numbered hives,

and another u'traeeruudo al-l- the odd numbered hives of a sin*

gle group"

Figure III shows the usual method of using the bnood

measuring apparatus" In eool weather, two glassesu (a lower

and an Lrpper) were placed on the apparatus to aid in brood

protection; however, in warm weather oni-y the top one was us*

€du as nectar dripped from the combs onto the lower glass"

Flood lights were used on cl-oudy days to l-oeate areas of un*

sealed brood"

Using tl"ris apparait¡s, ã" five member crew couldu at

the time of heaviest brood produ-ctione measure the varíous

brood stages of, twenty to twenty-six hives per working day"

Linitatiovrs of the method inch.lded sueh factons ås
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' {irli1:iii.d.l iii .,rhei'i r::"ì:;i::'r:,ini; til iri e ccl i-ri:r¡r 'co f ecil -ine

, l."t¡'rl;i , iiil;lt I abc"r¿:l irii:it L u sirã.ì{'ii't1 '::er,}s -1,,: :.'l--;,-,s;c' :,.11*

bii¡r:cj iil tiie; ûcr:t-hs ani z hi-r,irer' ì:hzt an,i:icilete| .,¡âi::'-

ít-i -i:he estinartir:n of s,cû'i'u),' avic] i::'reÊ"uil a.r b¡-ooc ¿Lr'È¿-ts

ttTr,.Lú tii's tt 
.

:jii1 aira-iysis c f ihe ng-1i murr"i va.r-' jra" i;ir:r-¡ be'bween the

sä.iûe arrd d i ífe::eir-b persorrs -ì;r ¿r.cin,q "n:r:oocì ilrrea-s ai:o Jl,ot',,,'cÊt'I

the saÍÌie .-ì11d cl j f 'íere.t'¡ 1oûl:soT-tFi :leaci in,q "1,;he brood areas is

Eii¡e l': in 'lp,bies T anci II,

'llj:* ,,rziria L-irris ¿jì11Ê ._"-:,,r¡*ir crnl .y ì:O sncw -ï-o jiiax j_rnLt¡'t ..faT*

ia--i:i*i:Ls pO:ls j--ni+ irl -'chr: rr:e bhr;cì u-seCl , Tal':ie I 3l¡ 6r,1'E1 ''.he ílãli*

iiriu.il va::j-a-uion oücuri-:rq wì'ien th::c.i ot' ío'ur tlifferent "reäC.*

.irs" cou-n-l,ed 'ciie saiile ou.'úl-ii"ie d a-teþr. on Ll"ie qrid*'glass pl ates

ior rJne tÕhorry. -lrr'çrials n anct Ii'each "rÍ'ûa-d,el:" co'L-:.7i-Led

twice in order io cjtecl.; ûne person Ê s cons is'cenc;r" Thc a-\,-er-

age of the 'rna-xi rnu-;n vav:'aiioirs of f j ve -i;¡:-i-al.-s be i,r¡eeit dif f er*

ent reaciers \,vas 5"L ia 7,2 aer: ce:rt acco::cli,r1 to tlre type cf

a:{ea cour:ted " Tl:Le ,lreaies-L -¡av'iaii-cn in J¡rrrQ coun-bii'.gs bi¡

- /- - \oil3 r'ea.d.e: ( T:: ia.ls I ancl F ) v¿ä.s 9 "? iler- cei'i'i: hov'rei:er Lt, t* 5

Êiji:' cen1, y¡tl:'e 'tìre i-isl".l,a. l va-lu"es,

Varia.-i, i-o-r'r iu iiteasu"Llin¡ì tÌte i:::c;o¡l ãreã oi oile: co,' oTfJ¡

be'cwee'c iv¡o 'lea.ins. ( oi:e -l,eain being ar^ie "tr'ä-tel"' anc orre

"reat1e.rr") \,'íere 8"5 per ceili a"trd l+,1| ne:r' cei'i'[ fcr sealed ancj

-i;otal- broa'd a.reas lrÊsile c"i;ir¡ol-:' (r-::'oJ-e iI ) " iire -.'a¡:iat,i,:ir

Ì,nal; oüüLrri:ed i,vhen anc '¡eam t::i-ed to duplics,'re i'',s Ðr'er¡-jrör-.i.s



iiiËÊ.s.i.-rr'gilei'i t riia.cj e Ûn Ûile tol Õi1\;- r'r¡: + i r7 ã¿l-iÛ. 2 " J

?eaär i ¿iircì 2"Lt a,vtú 3,I îc:.r" Tea":il TT v¡hcri liieäsLr'r'

"!o-rai br"oi:d a-teã.s,respec'cive J-;1r 
"

te
'ì nÛ

?.5

l: ceri"'i fo::

-,^".'l -.Á ^..,,t¡':aliÇ! _Lit\'.

(:i) ¡iC*ic lstiir:L'iio;-;s

f n ) 967 olre h:r-vs fr"oni eaDÌ1 of thc+ s ix l4l:ouoil \,{res

liiìled cr! ih;:ee dates du::ing 'uhe sieasci-I; -the 'uitnes weTre sitn*

j-ia-i: l;r-., thrûse u:sed in cìre survei¡ worJq ( CìT eilter" Iii * /\ * i " )

The nl.ethcrl o.i ie f free ( 1951) '¡'as aCo¡:'bed aiiil usi:d

Cu,rin,g tiie L?69 sea-s'f Ii es ii: avaided irivr: d is uti¡'bance a,llci

Ðossibie I oss cf bees z',n-C- u a,s tlie r¡r¡orf k \,.¡as oo¡ie in 'rlie nlot'n,:

i:rg bef cre f i i g;ht eoirriireiicecl,, i¡ c'i:,d i"ro-i; in-ter: i':re ,.^,' j-"in nect*

ii.Í" gath+lr J n g b¡; ï;Ìre c c I on)¡ luti:'ir-ig bl'ia't, dr:y '

ihe rne'ch*d '//as f ound. to provide ai-i acclil:acy of *8,3/t

by estirna-bor: ii and *7,Li{'foi: es-[inta"ror B, T]re cliec]r v¿as

¡.cne i:;_v es'i;iilating and. iheit lc: ii1¡p; f,welrre col-oriies '.3ur"in,'.3

tlie 1969 seåÊoÌ1 ¿rs clescribed in detaii ¡'¡ i'ielsoir, {I9?A) "

( iii ) Enirance ll,ctivit;y l\,iea sulretnen-Ls 
"

lhe ent¡:ance tra'p used în the s-i;ucries is r¡ltown in

i¡igu.re IV" Ti"ie bra-ps , cÌ.es i.gned to ca.pture incotrrinr:; f orager:s u

r,le:C nr¿t insia.l-lecj cn the hives r-iir-Li I nli.*JuJ-.;r,

Five hives pelî ,gr.üu.c i¡rere r¡.secl in sa"i:npiing -'uhe f ot*

årgiilii :f orce " This satnpie \'^¡a.s reciuce,i 'ûû f ou::, ir' sone

gror,iÐs, ioihentïÊr a,'ii.,,"e wjriûh t'vas bei-irg r,ised for entr:an¿e

ïieesLljtellen-i;s der¿ei-op=cì a p:':oi;1ein" To obtaiir a Sejï1pie o'i

l;ees "(,'te renovabie eiLx't, cf j;he 'ttea ¡i was ;'ejrlaced .¡:i,çh ¿.
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-çiilj la.:: ¡;nr l; B, ,,,;l:iitr-i ,:,:as SOl"êr:11êir Crii "l:he iiii¡e Side and haC)

a -.:lici:ilil dccz' on Li:e eii'üï'ence eilrJ " he fc:la'qer-'s '¡te\:e ¡il cw*

e:çi to en-Ler l,i'Le "f;rr,.ç iro>l f ci: a tl-tir:;.'¡ secolìd Í:ie¡"ild znt: thei:

"tì¡e siide 1,ìfas *l.osecj, Col iec-tions \uêre ruade J:e"Lweerr LJCC

]roiirs ancJ 16AC hou.rs Õeit'i,r'ar' S';anoa¡'cl -ij-nre on cia;'rs s;u'i'cabie

fo¡: foraging¡ (i-*, oli cleair daSrs r'/hei:L the 'ceiltper:a-i,Lii-'e wa"1

at ieast se veir-i;y*íive d.e¡3rees ) , a.nd trllder iov¡ ",','iitd concii h*

íûns -

The -ir.ap bc¡- cr:yr-Laiiring'che'nees vi¡å,s re¡rov"eri'l:o a

CAZ- gã-s c}'La.iilber" The ¿Lirr¿les-bheiizeij be*s wer:'û einpiied iü'l--Ü

iria-;:'Lrecì. tOïl'5a.i ¡ie:r=S a.nrj -î;lie t: '';i-:.e¡i wëlle r:lUn1,eC. bi¡ hä.nCi e iiher=

,n a. cou.ntlng bcr r^¡i"i;h ::- CCZ- a-tiiros-clier-e tr: ir'iûí'í) u.s'"LaiJ-.y' in 'à

-fo:r-by deqree j:fal'irr:iälieit coo-'1-in,q r"ooill* '¡if'ce:: cour:ting, i:he

bees \,ter:e rel-eersecl 
"
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jr,-dSLli îii Al'it il)îSCìiSSi [il.:

:i, ,{e;u j';¡ a.nJì .ir 3¡¡i..r:,i,ùil of la"i-^¡si.ve Sir.rclies of f aiili',-,is¡¡--i;¡-i

Íione;,¡ ice Col-oni es in ì;rani.'col,.a.,

1" iìesul'[-q anc] Disci,lssicn of Popuria-Ì;ion Su-r've ¡/ of

CoLi:iinercia-]- .ior:ey il-oe Colcnies iir i,lat':itoba,

ihe; da'¿¿l f cr. -Lhe 'thre e leat' sLi:T:veJ. åre si-tn,lla.::izecl iii

Tables -iil- u i.V ancr. V" Tl',e per.fo::inance of colo¡ries hrr¡ed ea:,.*

L:¡ {br:fcre iiia.;i is';) ¿:-r-id 'cllcise jri.ved j.a'ie (irai¡isi. or J-e'terr")

is COlroer"ed in rt:bl^ ,íi."

The surv/Jy i-nciu.cj.es three l-iie e-qu.r'ùirien'Ls oí brccii a.ï'ea s

a.nc1 aCi Uit nuiti:hr=-'-< rì rr-,'.izro'ilr,g ûltoí-{¡'eSSiVe cjeVelOpnei-it Of i?ie

hon.e¡i bee col-c¡rv 
"

r\ | nine teen da;,.s a-i -ter Ìiirri rig; ( i, e " tire f irst sarn-pl-e ) ;

-li'e a uu-l-L popu.lai i on usu-ai I y i:eacherr' lts io¡:est l-evel becai-tsje

tire orirtjnai na.ckage be es I.,,erre dying oif a.1d r¡Iere i'Io'õ beiri¡a

replaced as: J¡e ¡ by ;rourig ei:nerging be es " ihe coi-onies a.'ú 'r,ltis

ti-iire ,r.ier'e coricen'hila-bin¡5 on br"cod p:radr-rciion as s1iúri\:n in tire

hi,3ir-1,o-'ua.i br:ocii uc a.cui-L brc (,1:r1.i',¿; ¡'afir:" 'jlhe seal-ec¡ 'oroacl

ic a.d.u,l-t bee (;;1,/rlC ) rra bio is indj-ca bii¡e of ihe iru;i:be.r: aí

yolìnrirì bees r,.,'Ìiicll !:,¡eï'e ha i;cirii-r,í i:t ì;he cCI1oi,ì) " Tire se r.a. b j r:s

rlec.i:eas*O,,ora¡,ressivel-;¡ i¡i'ih ear:h si-ibsequ-en'r cÐnsris {ll'a.bies
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1--L--.u i',i, '.')" r'.i 1,9 da-,ic the ';t'c;¡(:el_j-r 'ia l,.ilil-L'l:te n'ä"hiù

d: ili'l*"r:,:C ü'fi-:-q:-i*-i,:aj:i.i¡ iz"r:',;: !,iêr:-r 'r,c :!è¿].T " iì'ú 'i.iie *t:ci. tt ? ii:lie

r:nð 1;l:e eilcl cÎ i\,,-:.:.;*i::1,, ';J:es-- .l'¿,tius i¡,ifir:rt ye't'[!0)í' ûüt'iS-úål-l'i

jlv¿n: yeâT "t,n 
:t ea::,'fhe I,re. -î1,y !.rcã'ú]^Lê.r' coi'tiii-i;ionl af ea.i:i¡¡

sprir-tr. ¡:r"o'oabiSr )-racì i:öt\i,i CeIr;bl e eî!*'t:"1, oi"i '¡Ìre a'l-,iir i:y of

'che; I cw r-:oËn.la i,ion úûl onies to r'aise l:i:c¡,:d,

The SU,rireli r:egr,rl,-'rg i,.l.lo'¡efl t\at "ùiie l-a.r:¡1es'c qù,¿ìnti r)J

cf b:l.r-.rt¡ci. wa.s Ðr"eseLl-c a-L Lire et:cÌ t:'i ,JL;ne aiio. i,lie -Larges'c ä,*

dul i ooÞu,l a -ì;io;i a-j; ';he Êni1 i;i llu,gu.s-i 
"

in Fa,ï:'ü J {fiil-1*i.,r'r 11,a) i''r js shûr,,¡ri Lilet "ì;ìre e,ri,ìût'csd

ifn'te o-i ila¡"ii'i;cb:. n s hr:ne;r ,i-i-aro' oùcu.Í.s cii.i¡'i,- -, :'r'-e -i j.:s i la¡'i

û-ï ji.il-ir, iiie adi.i.l-1; r;clu.-'1e¿-ûi-a'n- oi tviei:t¡r -bo i;wr+nr"y*.f -: ';e

Ll'iûu-cani ll,i:e s; r.,¡irj lh ú{:(:.\:t"r z.i i}iis ti¡:ie ã::rÊ ',..,tJ-1..1. lle,l-r;i,r' "'cl-ie

r:c,l oi'r;; pcf:u.l a''cirii:iE i¡l:Lich e-i:e r:equ,i r:ecì f or- z, co.l ony -ic be ãn

e .íf ic iell'r; f ioiie.;i r-;.i:ûc uceï' (.'FzY'r'.,'r: , '-c:'7 ) " j¡,'i; i:lie :ir,igr-is-t ûen*

sil,s, wÌre:r tl-rÉ hcrie¡r flov¿

-l-arg,e c1 uan"'cr'cies üf b::ooo

gence e woi,il-d atJ,ûear to be

a,ttl in adcli'cionu i-1, Llsèd

"i;l^re Ðl:'eßei'lûe c-i'c,rocd na¡r

l-, r a/¡ \(- r'úL= A'le' -,lGúûÊq -1-Lí-'J,¡"

olirFOse.

.tù., i \r,a.¿,r a_r.,="(.¿ A:. +iñ 'J')f.ç4.-.-.r J uçvl- Lrr:rl:1 .' .,1!ç

'Ji tìsëtit - ,'his b::'octi e u-flL.1i1 elfìer*

a! l-i ttle use f ar s'úúirin;; l"iorie ¡r u

honey r,'¿h j-1e be ing i:"eared , lítin¡€\¡er g

stiLnul a';e îr¡.:a¿{eT..s "i;o ,¿a';'rier ir.eî'[a]:

This b.roccl t?r"u.s T,1å"i Ëerl¡e ã.. iiseful.

;laj:ie ïT- shcwrr 'úh3-"ú clLe ¡r,u.iiii:er of ì:ees surr¿i',¡:i.ripj ã l:

:rine-i,een da:l¡s dcies not diffei- (? I 0, C5) ì:e Lrveeir tl:re ie.te encl

earÌ.¡,i h:-vr:d ¡lr{:Ëp-í:es in 'tl1-o th:ree y*aì:s, 'li'ie tc'ra.l- h::aod



TABTE TTI BROOD AND ADULT SURVEY OF HONEY BEE COLONIES SAI,{PLED AT L9 DAYS AFTER

HIVING

Eggs

Larvae

Pupae

Total- Brood

Adults

Iota] Brood Adults

Sealed Brood Adul-ts

No, +066 1Meanr S,E'

2800

2380

6BB9

L2065

5252

2"30

1"3r

+L256

1 500

27 09

3660

oôo

1 o6'7:-¿_vJ_
Mean SE

2"bo +<<o*t'/ L)J/

2<Ä< 1 2a?
")")L*JJ

<1, É,2 2 ñ^'1,
)v )-

rrtLg 3232

6j6i. 1096

Êo

1 oÁ8r /vv

Mean SE

r200

2L40

67 r5

1007 5

7 087

1 TL2

15oo

2?./*.- r

889

r002

1&B?

't'nrëe rear
Meapg_

Mean SE

22 <a

2400

û44
10999

607 5

1R2

1"05

+I032

1"169

)1 2R

3146

r326



TABLE IV - BROOD AND ADULT

OF JUNE

Eggs

Larvae

Pupae

Total

/\dul-ts

Tota!-Þqqod Adults

Seal-ed Brood Adults

1.9_66
Mean SE

Vjo5

óBB8

1689o

28083

22796

1.23

tlt

+L823

L266

2543

?o&o

oo) /

I o6,l
:J_:-=-J_

Mean SB

37 62

707t

t lt lt o,t

25)30

27695

1 1A
Lo L(

!L265
2LL1 o

Lt.62 <

4087

<o1 2

r oÁR1/vv

Mean SE

437 5

Áob1

1¿r?1?

" 
<^2R

zt+ai5

tt\

,60

+1640

t 6<z

3000

5074

L4T9

41LL

oyoo

153?6

z64Z z

2) <A2,

tt5

Ac

+r <b<L-)'-/

L783

3608

4oB5

5337

\,



TABTE V * BROOD AND ADULT SURVEY OF HONEY BEE COLONÏES SAMPLED DURTNG THE LAST WEEK

OF IIUGUSI

Eggs

Larvae

Pupae

TotaL

¡\dul-ts

Ratio Total Brood

No" 1966
Mean SE

Ratio Sealed Brood

qoÁ <

57 15

1l+a??

23907

51905

,46

.28

Ia¿üIts

,/Adurts

+1837

2IT2

)tL)

5033

17 010

1sfr
Mean SE

3039 1376

46gg rgLs

13044 4395

2o7BB 6681,

+2836 5o4L

¿,o

"JV

1 a68
IVlean SE Mean SE

37 t5

652 o

112R<

)1 <rñ

477 57

b<

"24

137 )
q6t

5544

5948

r32L1

Year Means

?<R( 1((¿r
JJ"J L-))'

<l-lrl t Rl¿R

1?^b2 ¿r?bn

zLgL6 590o

4Z4gg 1.2886

b't

u)
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HONEYBEE COLONY PER-TABLE V1 VARIATIONS

FORIViANCE OF

TN LATE AND EARLY

NINBTEEN DAYS

BeçS__anLþqeod befqrç__lv14y__18_t _ Bees and_brood aft
I

Year Brood Adul-ts Ratio TB/A¿ Broo{ Adufts_Ratio TB/A

6ztÚ 4u6B r.39

Lg66 7)T 4297 t.?1

12248 5423 2"26

1,3420 5253 2"55

lLgol 6357 1.87

17 227 6253 2 ,7 5

1453t 41Bo 3 "48

ver-
ase 8597 4727 1.,78

656 3Bj6 3.56

r+l+5;Ê 51z6NS 2, B4NS

6685

196? 7425

7 656

547 0

7000

6zzz

122

1 r\A

| /1

L3856 6058

tuo 51 8342

13228 5295

13olr 6rro

IAA

2<Õ

) 11,

Lj020 o¿¿ 104

Ì\iq

^sê ??q\ 6zz1 1 ,17 1 ?¿r??*r+ Áb8<"" 2 11+.'*
-a¡" 

---J--!)J - "þ t¿ 
--L 

o L ¡ _--- !,)l) t v l:!,)- 2:L:L!-

997 5 6z 6g L "4? gt+25 v67 t "L3

Bg?5 5gg2 1"48

10425 54+3 r "92

r968

Aver-

ase l- 01 0 0 ? L66 1, .46
3 year
aver- r\Tqage B2IB 56Ø 1 . 48 L2? 36x-* 623,2"" 2 , !gr+

1 ) Number of cells or bees

2) Ratio Total- brooa,/Adul-ts

0. 05

0"01_

Not significant

t?P:

"rXP:

N"S"
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produced by the late paekages was greater in 1966 (P 4 0,0i_)

and in 196? (P : 0"01)" The TB/f\d ratio supports this re*

sult (P * o"05)"

2. Resu.lts and Discussion of CommerciaÌ Honey Pro-

duction Studies in ùlanitoba"

Average honey production by each of the four groups

during the three experimental- years is shown in Tabl-e VII,
The mean of the three year averages for each gror¡p is shown

in Figure V"

Í\ comparison of the four groups u for eaeh of the

tfrree experimental years u showed onl¡r the L96B groups to be

different in yield (P 4 0,05), The difference in this year

was due to the low average yield of the second hived two pound

packages" The mean differences between the groups for the

three years were not significant"
The range of yields of individual hives within one

group on one year was large (nigure V), However, the variat*
ion of the four groups was similar (Figure V), There was a

significant difference (p = 0"01-) between the yields obtain-

ed by individual beekeepers on any one year"

The yield differences between the groups were nearly

all- non-significant (îable VII)" The economic advantage to

the beekeeper of these yield differences were calcr.llated

(fable VTII)" Honey was valued at L5Ø a pound and a three

potrnd package at $ 7.? 5 more than a two pound one " The great*
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FTGURE V -

Range
47 -i2.4

I,IANTTOBA HONEY

OF THREE YEI\R

PRODUCTTON STUDIES: i..[8,4N {TE" ¡

,{vERÅGES ttg6r-Lg69}

1"80

't?

LO
4/

14
TD

F t3o
ÔL¿
Êr

110

1-0

B

70

OU

2j0
22

2L

20
1A

I

tln

SEl

First
Hiving

30

Range
35-j23

Seeond
H'lÌ¡ìñ6

Range

Range
43*267

First Seeond
Hiving lliving

Tþ,r ç e_f oqnq_P, a q Eêge ç"

2

I

lwg-ËgW Eeçltase-s

I ) Standard Error



ÏABLE VTT - AN ANALYSTS OF HONÐY YTELDS (18) BY EARTY ÂND LATE HTVED TWO AND THREE

POUND PACKAGES

Yaav" Qi æ-if iaUIË¡¡¿I IU-

ance

r967

1 0ÁR

r969

3 vr,
Mean

FIRST HIVING
Ave" of Ave" of
Two Pound Pkgs" Three Pound Pkgs,

NS

Þ<n rì <r av o v)

NS

NS

210+73

L03+55

t66+32

t6z+69

*s Significant difference oceurred here"

228+ 59

I03+t+9

176!30

17ry69

SECgND:HJVTNG
Ave " of Ave 

"lwo Pound Pkgs" Three

200+ 55

86+ 55x

15oy+6

r4B+68

of
Pound Pkgs 

"

212+42

98y56

171,y42

i.62+66
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T/TBLE VlIf THREE YEÅR PIEAN YIELD DIFFERENCES IN POUNDS AND

VALUE IN THE COivli\JiERCIAL I{ONEY PRODUCTÏ0N EXPERI-

I!,IENTS

Comparison Difference (lb) Difference value (Isø/Llo")

1

3 Ib" FirsC versus +9 $r,35
2 lb" First
2 ]b" First Xersus +I4 $2, tO
2l-b, Second¿

3 lb" First versus +g $f"35
3 lb. Seeond

3 lb" Second versus +14 $2,10
2 Ib" Second

3 Ib, First versus +23 [Þ],45
2 lb" Second

1) First Hiving (see Tab1e IIl)
2) Second Hiving (See Table lII)
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est yield difference wâs shown by the first hived three pound

packages when compared to the seconcl hived two pound packages;

this amounted to twenty-three pounds of honey val-ued at 83"45"

In this case the additional cost was #t "? 5 for the extra pound

of bees u plus the costs of feeding and mangement for three

weeks longer during a period of normalÌy cool and often wet

weather conditions " The first hived two pound packages re-

turned an average of $z"LA more per colony than did the seeond

hived two pound packages" Considering the extra cost of the

three pound packages, the first hived two pound ones gave a

greater return than did the first hived three pound ones"

The extra cost of the three pound packages was justified onl-y

in the second hivíng when the three pound paekages gave an ad-

ditional return of Ë2" 10,

In comparing the two and three pound packages at one

hiving time u the three pound packages showed more advantage

at the second hiving (fourteen pounds versus nine pounds)"

The first hived packages would have time (three more weeks)

to equalize in brood production and adul-t bee production (See

Chapter lV B-1 ) while the three pound packages in the second

hiving would have a popuJ-ation advantage at the beginning of

the neetar flow"

Three pound packages showed an economie advantage on

one of the three years in each of the first hiving and second

hiving. In most cases the use of the three pound package is
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not economically feasible" However, the location and parti-
cul-ar yeâr may in some instances make the three pound size

desirabl-e,

3, Results and Discussion of Nectar !-l-ow Records for
Manitoba 1955-7969 

"

'lable I (Appendix) shows the records kept by l{anitoba

beekeepers, These data are shov¡n in Figure I which also in-
cludes one five yeâ.r period from the data of Mitchener (tgSS),

Nectar flows begin about June 24th and intensify by

the first week in July (Figure VI ) " This pattern can vâry

from year to year ( See early flow of L962 in Appendix Table

I)" fn most yearsu the flow terminates by the end of Augu.st"

Iì{itcheneru (I955) showed that JuIy is the most pro-

ductive monthu when óB and 66 per cent of the honey crop was

produced in the 1945-49 and f95O-54 periods respeetively. UTy

analysis shows that 6? u 6f and 64 per cent of the honey was

produced in JuIy during the 1955-59, 1960-64 and L965-69 per-

iods respectively"

The August nectar flow produced 2J per cent of the

total crop in 1945-L949 and 26,4 per cent in the period 1949-

5t+" (lvlitchener, 1955) " tly analysis shows that 28u 22 and 32

per eent of the total crop was produced in August in the per-

iods 1955-59, 1960-64 and 7965-69 respectivety"

This analysis demonstrates the necessity of having

strong colonies by the first of July in order to take advan*
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FIGURE VÍ - }IECTÁR FLO\{S IN i'.{ANrT0B,1 rg4g*69
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Ltr 5

tage of the mâjor part of the July nectar flow"

Results and Discussion Õf fntensive Studies of Honey Bee

Col-onies at tho Tin i r¡er< i f rr 6f Manitoba (1967*69) .

Brood l/leasurements,

(a) 196?, The data for the L96? experimental col-
onies are shown in Tables lX and X and Figures VII and VIII"
This yeâr was the preliminary study year and only two colo-

nies per group were measured" In some groups this was reduc-

ed to one hive due to queen loss or swarming loss.
Figure VII shows the amounts of sealed brood produe-

ed at twelve day interval-s during the season by two sizes of
packages which were initiated at three spring dates,

Figure VIII skrows the amot¡nt of seatred brood each

"date*sizeo' group had at eertain times after ihe packages of

a group were hived" Figure VIII is a direct comparison of

the six groups after each had been developing for certain
time periods" fhis shows that, ât nineteen and thirty-one
days after hiving, the later a group was hived the more seal--

ed brood it was supporting" At forty-three days Date lI and

Date LtT groups were simil-ar but much ahead of Date I's pro-

duction of sealed brood" Date II showed the most rapid and

consistent growth"

Also of interest is the tendency of the three pound

package colonies to initially produce more sealed brood u but

I
JO



TABLE IX - I¡EASUREMENTS ON ,THE 196? EXPERTIVIENIAL COLONIESå SEALED BROOD AREAS (sq"TN, )

I\ileasurement Date I
Date 2 Ib"

May 6
it'{ay 1B
lvlay J0
June 1
June L2
June 13
June 23
June 26
July 7
July 18
July 19
July 3I
August I
.{ugust I+
Åugust 25

L24L
tB5

306

562

n ¡nZ()Y

A<z

Aoo
?41
2IO

Date T

) lb"

n6t
104

45+

t+gl

5L3 
"1 )A'

482

539
350
728

Date 11
2 lb.

1 ) Average of two eolonies

2) One colony

L?21
392

5L8

739

807
901

orJ

99
540

Date Iï
3 lb"

I20Q'
¡¿ I'
)L*

171

AoQ

J ñ",
6?0

371

/,1 Y2
YYL)

Date IïI
2 lh

^, n!
JOö

404

550
708

o)r

440

Date 11ï
? lt\

1

390*

448

569
<92

385

378
¿1) c
208'



TABLE X . IVIEIISUREI/IENTS ON 'IHE 196? EXPERII\,IENTAL COLONTESå AÐULT POPULAÎ]ONS

Measurernent Date 1
Date 2 lb"

t9 days after
hlving 5470L

End of June 18650

End of Aug" 46170

I ) one colony

Date L
< tn

¡1fl <rì

29r00

4o? zo

Date 71
2lb"

7 000

21 R<ô

38640

Date 11
3 lb"

i 2A<

10000

41 B6o

Date LL1,
2 Lb.

66zz

1 BBOO

+7070

Date 1 1- 1
? lh

R22 <

26600

35950

-{
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AREÁS Ii{ 196? EXPERT¡{ENT.&L COT,ONtrES
TIflm 0F SEÉ{SûN

+++++

2 lh

f, tn

? ll-ì

{ Irì

FIGURE VTT

.r+++-
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Date II
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TIT ...-...-... 3 rb.

L00
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ffì
Þ.1
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t\ttI
b
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:
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F]GURE VTII sEAtEÐ BRoCID IN Lg67 CûLONIES ÅCCORDTNG

PERIOD OF ÐEVELOP}/IENT

Date f 
- 

2 ìb'
+.+.++ 3 i-D"

2 lb,
Date Lf

? lh

55 67 79
Days after paekage

o1 1 n? 11 <4")¿1J

TO

L00

BOE

hl

n^
Ð
0)
d
ff
lll
ú6o
(E1

n
a)<ôÉ/-
cs

H

o40
Ê-{

d
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cr
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the tv¡o pound colonies attain the level- and often sllrpass the

thr"ee pound eolonies in sealed brood production duning June"

The peak brood production period of the colonies vras shown

at the Jul¡r J readings for five of the six groups" This ap-

pears to be seasonal-Iy affected (Geiger, Lg6?)" The adult
population of hives destroyed on the dates indicated (Tab1e

x) show the two pound of all groups were simil-ar in populat-

ions to those of the survey colonies (Part Å-1 ) " The three

pound col-onies had a large numerical advantage at, the end of

June, The srnall- sample size prevents any statistical anaty-

sis.
(b) 1968 and 1969"

The measurement of colony growth and development, and

systems of analyses used, was similar in both years" Howeveru

in L969u additional parameters were measured, Table II ("p-

pendix) shows the brood production and adult populations of
indirridual- hives within the six "date-size" combinations,

Tabl-e X summarizes the above data for normai hives (See Chap-

ter III-B-l- for details)"
Two methods were used for exanining colony develop-

ment; (1) the rate of growth was measured in days from pack*

age installation so that each "date-sizeu' cornbination had e-

qual time periods for development; (2) a comparison of adutt
populations for each group \,vâ.s done for certain calendar

dates in the months of JuIy and August"
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(i) lotal Brood"

¡ln examination of Figures IX, Xe XI and îable XII

shows the relative effect of package size in total brood pro-

duction at the thnee hiving dates in 1"968 and 1969,

At forty-three days the three pound package produced

more total brood than the two pound ones (P * 0,05) (Tabl-e

XII ) , In 1968 and in 1969 this pattern was also repeated at

nineteen, thirty*one and forty-three days (P : 0"01) (Table

XiI)" Howeveru at seventy-nine and ninety*one days in 1968

the two pound paekages produced more total brood than did the

three pound ones (P:;0"0I and P j 0"05) respectivei-y, (Table

l/f Y \1\LLJ 6

An examination of Figure lX, X, XI and Table XII

shows the rel-ative effeet of date of hiving on total brood

production in 1968 and L969" At forty-three days after hiv-

ing in 1968u the date when the packages were hived had a sign*

ificant effect (p 
-¿- 0,01, Tab1e XIl) on total brood produeed

(i"e, Date ll TDate lzDate 111; P ! o"o5¡ " rn 1969 at thir-

ty-oneu forty-threeu sixty-sevenu ninety*oneu 101 and It5

days after hivings the date when the packages were hived had

a signifieant effect (see Table V for P values) on total-

brood pnoduction" The differences in total brood produced

in 1969 u according to the date of hiving of the package u is

shown in Tabl-e XIll"

A peak in bnood produ-ction in the three pound package
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TÂB],8 XI SUMiVTARY OF GROUP DBVELOPI/]ENT IN THE 1968 ÂND 19ó9

EXPER I I\,{ENTIIL COLONIES

'll_me uatel. ¿lo, uatet- J10,
r q6B us ---:-T- Ad us -S-=F Âda,/_Y-Y__---'--:---- -__.--.=---. '-- æ

19 da Ave
SE

31 da l\ve

+3 da Ave 3O?LSE 4]-"8
55 da Âr¡e " 517SE T+0,5
6Z da ¡1ve 4Zg

sE 46" 5
?9 da Ave 606

sE 54 "1
91, da Âve 4L9

sE 4g.r
103 da ¡lve 524sE 94.2
LI5 da /tve 3I7

sE 69 "0
1eþ9
19 da Ave 199

sE L4.5
3I da Ave 305sE t6"6
t+l da Ave 39?sE 24,g
55 da Ave 572sE 31,5
6? da Ave 5Bz

sE 23,5
?9 da Ave 568SE 48, O

93- da ¡\ve 72)SE ?7 "4103 da Ave 662
sE 47 "6n5 da Ave 567
<tF (Q ',|
4u )ve L

12? da Ave SSZSE 4\"2

j4?1 65+r
23"8 45,r

686 L204
38 " 

B 56,0
?2? 1206
34"8 ?7 "6?49 1354
55 "2 99 "0B1g r23B
44"L 78"663t LL55
48"B 120"7

6ot 9L848"l| 94"r

251 45r 56 " 62
13"3 12" 5 2,r

248 553t4.2 11+"6
4oo ?9? l-46 " BL3"8 34,5 B"o
<oo 111ñJ//t+"7 3r,r654 Lzj6 z6a,z
20"4 35,9 16"3

540 1-108 356"8
LB,i- 57"0 15,4

548 L27r 395"0
55"5 75"2 2l-"0

623 L2B5
50,3 95"0l+Bg r056 49t.6
33"7 78"8 12,5

642 r2o5 5oo,7L2"o 50.2 26"7

VjU j6L 795
29 ,2 41 ,g 61" r

53t ? 06 1"238
2r "? 66 .6 82,3

451 747 1198jB,6 62.4 ?6.tr492 66t rr53
26"2 6?"6 BB"7

426 773 1200
j6 "3 6Le "ç 84.7

6a2 629 123r
81,0 78"5 Lt+g"t+

436 623 Lo59
44.t+ ?0.? 96,6

223 3t+1 564 ? 9 .1
r5.4 rg,2 )2"4 2"6

)58 375 7)3
22"9 L9"0 27"1+

4?g 449 928 216,?
L? ,8 19" B tg,6 ó,0

533 566 ro99
33"3 r?"6 3?"8

522 559 1oB1 325.14t.3 28"? 62"2 tL"6
586 4? j ro 59 )68 .z43,6 jz"T 48"2 1l-"8
553 531 1084 429 "Bjj"3 42"7 69,6 16.9
53r 529 i-0ó0
25.2 32"3 l+7,3

4zz 585 Lo57 491 " o23"t 43"8 6L.9 25"2
574 58? r16o 52r.0
35,3 23"9 54"4 38"5

contl-nued o60ø.øa



TABLE XI (eontinued)

T ime
t968 tt\

ÐateII^2lb.
Ad

Ða!e_If_:_3_lÞ"
USSTAdT

19 da ¡lve

3t da Ave
SE

43 da ¡lve
SE

55 da Ave

6Z da Ave
SE

79 da Ave
SE

9I da Ave
SE

103 da Ave
SE

tL5 da ¿\ve

Lú2
19 da Ave

SE

3L da Ave
SE

43 da Ave

55 da Ave
qË.

67 da Ave

79 da Ave
qË'

9f da Ave
SE

L03 da Ave
SE

tL5 da Ave

L97.0

38CI
2L.B

459
39,0

<ôR

24 "7t+86
17,t

570

33,5
538

tIo)
lro q

¿LnO

12"2
229

10"9
481

L3 "B443
28, B

+31
)0,2

577
20"3

575
18 "3

508
t+0,?

509blr R

442
¿!. r

608
20"5

9)9
44, 1

qq1

50 "301 .l

)5 "71 1l+2
21 lL

1090
38"B

1046
44,5

1_ 002
50"5

???
21 R

4oT
lA .)

58L
!7,L

<tA
i-8"0

<LL2

28 "766t
30. B

430
2? .4

)99
68"L,ì?n
R"2

312

350
1n 1Ll a L

5L)
1¿, )

500
)2"3

468
3r,7

55+

597
¿ l' â
)+o)

502
ß?o

317
1ô< O

B6"B
Lþ")

793"5
r1
)o L

)02"0
12,3

341,2
L3 "7425,8
?1 2

500"5
LI3 

"B

374 "3
32.8

4BB
l+z, o

/ tt /)+)
)0 "4

5BB
4.9"8

¿ l, /

t'+o
43. 0

660
1)"L

560
33 .0

2a,n
zLt' , o

620
to"¿

?4?
)o"Õ

753
82.L

844

847
27 "B

796
38,3

604. 8
)r,t )t

1_ 107
o2

| /v /

?4 "4r c¿r. r

123"6
1 ?On

<)A
L507

?< 1

37 'o

426 "92!.2
513
33"0

499
44"8

481_
oro)

473
53"0

500 "4ó1.0
4?B

oJ" -)

309.r
¿o "L+6zz
2b1

t)^
48 "2

?+6
56"0

Áq1

)2"0
69t
26"0

652
40"3

/)o"u
30"1þ

1 1AO
Itl 1

122 <
'/J.o

1 227
72"9

116t+
62"3

1 1Q1
R1 o

I 1?<
<1 (

59"L)2,

n1
I or

260,5
20 "7282"0
1B " 0

3+3. L
L5.B

383.6
?OR

<Ro
27 "6, É.o

!9,L
Lo94
33,7

r0)6
46,2

10 09
51"7

t/tl

72"5
L027

7 2,2
90r
1'2,')

64r
187"0t2 Ave
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TABLE XI (continued)

Date III
Uò b

Time
L968

2 rb" Date*l_U_,_- å_U"USSTAdAd

L9 da Ave
SE

31 da Ave
SE

4l da Ave
SE

55 da Ave
SE

a^ol oa Ave

79 da Ave
SE

9L da Ave
qE'

103 da Âve
cË'

f.i-J da Âve
SE

1 qÁo
z
19 da Ave

3L da Ave
SE

43 da Ave

55 da Ave

/ôl oa Ave

79 da Ave

9L da Ave
SE

103 da ¡lve
SE

11J da Ave
SE

L27 da Âve

206
t2. 5

23"7
390

10 1L( øL
t+65

31,5
487

49 
"l+609

53"2
509
44"8

532
48, o

zLþ5"6
10

40t+.7
22.5

4tz
LYnI

<<R
43 "B

t¿o
46 "B

596
38 "2

588
)t " )

21F, 6
7 "2

306 "?2< LL

al /

?< R

711
lL? 1

.7 Ac

3r "+Q1 <
e< l¿

11À
/l n

Lt.6L+ ,3
tY, )

?LL.+
4r "4

994
48 "6
ieR

L2BB
56,4

1411
61, "B

1 301
ArB"J

257 "6
20 "B

454 "310 (
484

30,7
++ö

.L E L
<1 2

23 "9
?a?

<B¿r.

280
LY" (

no2
1Q aLv o I

1\,t
1R O

<?1,,
10 0

508
30"5

3t,B
lJl 

"

<1?
21, "6

237 "718"7
374.4200
<o1

30.7
?31

690
28 "3

628
32,6

64t
128

280
t4 "7445
LB "2

4gg
L5 "2

378
28"A

495
.Jl,O

I+60
I+9"2

LLz?

48,6
I+54 

"B
73,0

zzlt.
t2 "9

2L+4
25 "4400
34. B

4L3
30.5

569
21 'l

<"R
4t.r

l+z I
42"9

5?I+
43.5

440
2L "7

37 "+
"on( ./v

43"L
B7B

28,T
Lo56

(R1
LLþB
78.3

gB0
58"3

1L06
75"7

62"8
4" 1

T46 "B10"8
1Bg, 0

L3"6
L64"5
2! ,0

426"6
l_8,6

458
22,3

495"3
2AO

Ê2R ")

40"4
r07 5

It ô 'l

1110
)6"6

L264
30, 0

986
52"0

r226
BB"4

559 90"52!,\ 3.7
P,'1,,7

3L.0Bgo 187 " 029,7 7,3go2 262 "434,3 LI+ ,5
1003 336 "r60,3 t5,4
987
?0,r

951 430,6
6z 44,9

96? 48ç "678"9 33"0

US Unsealed Brood S - Sealed Brood

Measurements in square inches
Measurements in 100us of Bees

T Total Brood

Åd - ¡ldults1)
2)
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FIGURE TX TOTAL BROOD AREAS

DATEI*19óBÂND

TN EXPERIMENTÁL COLONÏES:

1 0Áa

. ^/^- 2 ib, pkg,
1q68- ++++-+ I lb" pkg,

2 Lr-" pkg"
t oÁo' /" /

-.-.-.3 }b" pkg"

f

!/

MIO
6)

$g
.r.l

4 t,T+
c)
ß-{

ß

n )-¿
q{

u)
- 1Oo-"
\-,|

¿-+ .¡,+.{Ê|¿'¡

-¡ -'-.c\.\ . -.n.2. 
¿'-à's.-.

6f ?9 93_ Lo3
package install-ation

x..

43
Days

ì-ì
after

11< 127441



DIrTEFÏGURE X * TOTÂL BROOD AREAS II'{

Ir L96B Ai{D 1góg

t**

EXPERTMENTAL COLONIES :

+D th
I yoÕ

++++3 lb.
...............) I Þ\

1 0Áo

-'-'-3 ib"

pkg"

pkg"

nk cr
F¡rLl) o

¡.r1¡ ø
t-'1¡h o

€)
Þ-ì
d

ct*
ü)

(D

{)

€)
\'f

Û.1

Õ
,t

I'

I

it)
ir! / .n.--""""''"".'.............'t'/ /

Í .f.-

55
after

/'

o'

Lv3

Days
6z T9 gL

paekage installation
1n? n11 t//



FIGURE XI N A TFTIunLuT0TÅL BR00D AREÅS IN EXPERIT'i1BNTÂL GOLONÏES:

rrÏ tg6g AND 1969

2 Ib,
L968 ++++ 3 1b"

2 Ib"
L969

3 Ib"

nkølJlrts) û

PÀó "

pkg'

nlr ¡ry¿!tf ó

tn
(¡)
c¡

a{
.-r 14

CJ

$-..1

$
cr-l 2
El)

r.Fl

ar0

r{

/':
/.'

l" ¡' ,/

t

t+3 Ác
after

79 gr r03 Lx5 L27
paekage instal-lation



TÂBLE X]Í- DIFFERENCBS

EXPERI¡J1ENTAL

IN ÅDU],T AND BROOÐ

cOLoNrES FOR Lg6B

I\ÍEÅSUREMENTS OF

AND 1969

1 968
Reading TOTêL BryQD ? sE4!-E!-.F8çop

Size' Datá SXD¿ Síze Date SXD Size Date SXD Size Date SXD
UNSEALED BROOD ÂDULTS

NS
NS
NS
+åq-

&

NS
NS

19 da"
3t da"
+J da,
55 da"
6Z da"
?9 da,
9I da"
103 da"
tt) 0a"

NS

lÊ ##
NS NS
NS NS
r&+s NS
** NS
NS NS
NS

1969
ReAdine

1"9 da, rr+. NS

3L da ' r¡4å +Ë

43 da " tá+É {r'É

55 da " NS *r*É

6? da" NS *r+

79 da" NS NS

9L da " Jr *&*

103 da " .,s*. .lË

115 da " NS *++

L27 da" NS

NS
NS
t\ù
NS
NS

NS
NS

NS
NS
NS
I\Iq

NS
NS

*'* NS
NS NS
NS NS
NS NS
NS NS
NS NS

*

#åfr

tÊ*
NS
NS
NS

NS .¡ú.¡+

NS NS
NS NS
a,'#' NS
NS rf..,r

NS NS
NS

NS
NS
NS
NS
l\ù
NS

NS NS
#NS
*rx' NS
NS NS
NS NS
NS NS
,*,å+ NS
#*Ê NS
*NS

l\)

NS x.#
NS *t
NS r&*r

NS NS
NS NS
NS NS
NS #.

NS x.{-
#*å

NS

Ye*

&&
+1St

i\ò
NS
NS
Nrq

NS
NS
NS

+s dá NS

*x NS

TVq

NS NS NS

L ) Package size, two pound and three pound

2) Date of hiving

3) Package size and date of hiving interaction

*n P< 0"05

.*rf Pl0"0l.
NS - Non*significant



TABLE XI11 HIVING DATES RANKED ACCORDÏNG îO BROOD PROÐUCîION

Time of
Measurement

19 da,

3I da"

43 da"

t968
Total Broodl SeaLed Broodl

55 da"

6T da"

79 da"

no

no

ntrt*ñrrr> Dr

-aaJ-DIIry DA5Iry DI

91 da"

10J da"

measurement

measurement

Drr>+ÉDrf r jDl

-*{- 

+t-

DTIFDIITHOT__ns_

nrr9orTDrrr

-ns--Drr9DIrr$or__ns_

nrSnrr$Drrr

DIIryDIIIBSDI
----ns

DIITDIYDITI
---nS-

DrryÐrrrpor

1 ) Measured in square inches

r oÁoL /v /

îotal Brood Sealed Brood

NS NS
DII> DI>DIII

ns

DIIlryDIrgOr

Drr jnr-9Drrr

or jlrljDrrr

-#.$"æDr>*orrr$orl
JS.'f

DIITDIpDIIT__ns_
DryorrryDrrr

af

n.i-ÍlS nrr --ÍIS nr-rUJ->7 ULLL=7 l.,iLL

NS NS
DT> DIÏ> ÐTIT

DrrlyDrlsorr

#^-*-ns**
DLL> ulJ-I2 uI

2) P< o"05

nrJorr jDrrr
@+f +f-*

Ðr iDrrr jnrr
+t#

DrryDrrr}sDr__ns:_

DITryDIryDTIT

DrEDrrr$nrr
NS

3) Þ< n n'r

\JI
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colonies occurrecÌ at fifty-five days in t96B and a secondary

peak occurred at ninety-one or 101 days in all of the three

pound package colonies" The two pound paekage colonies in
f96B did not peak until seventy-nine to ninety-one days and

had only a single peak" fn L969n only the Date I packages

were similar to 1968 trends (above), In the Date I two pound

group the peak production occurred at seventy-nine days, In

Dates If and IIl the brood production was similar on both siz-
es; the three pound packages produced more brood u ât least

during the first six weeks u with peak production at seventy-

nine days" The data indicates a tendeney for peaks to occur

after a set period of growth for a particular package size"

Sea1ed brood production shows a similar pattern to that of tot-
a] brood (Figures IXu Xe XI)"

(ii) Sealed Brood

For general trends in sealed brood production fon all
groups in 1968 and t9690 sêê Figures XIlu XIIÍ, XIV and lable

XII.

In the L968 data, package size had an effect only at
seventy-nine and ninety-one days (P40.05, Tabl-e XII), when

the two pound packages produced more sealed brood than did

the three pound ones " The same effect was shown in total
brood (See previous section), At nineteen days package size

showed no effect on sealed brood ar"ean but the three pound

packages had a larger total brood a:r"ea (p<0,05),
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fn 1968u Ìriving date showed an ef,feet only at forty-
t]:ree days, Howeveru niyreteen and thirty*one day meas¡..lrements

were not made on a]l groups (See Tab1e XI)u so these may have

also been different (see Lg6g data following) " At ninety*one

days, Date I out produced Date III (PÉ0"05)" Ât forty-three
days the effeet parallelled that of total brood measurements

(Table XIII), The effect at ninety-one days differed from

that of total brood (Table XIII),
During the L96B season, Ðate II pnoduced the most

seaLed brood in firre cf six measurements, b",lt onl-y at nineteen

days was the difference significant (P< CI,05) (Tabl-e XIII),
In L969, the three por."lnd packages produeed mcre seal--

ed brood at the nineteenu thirty-one and f,onty-thnee day

measurements (p< 0,01 ) " The two pound packages did not pro-

duce rnore seal,ed brood at seventy*nine and ninety*one days

as they did total brood (Tab1e XII),
The effect of date on sealed brood produetion showed

no eonsistent pattern in L969" Relative positions of the

thnee dates varied as to the measurement time (Table XIII),
The eomparison between the three Dates showed twenty-one com*

parisons to be signifieant (P=CI,05), Date II at forty*three
days produeed more brood than did Date I and Date III (Pz-0,05),

and at ninety*one days more than Date III {P<.0,05ø Tabl-e XIII}"
îhe L969 differences between the sealed brood quanti*

ties of the three dates sho$¡ed a similar pattern to that of
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total- brcod quantities (Table XII), Hovrevern ã. difference

betr¡¡een seal-ed brood and total brood retationships (i"e" sig-

nificance betv¿een groups) were shown at ninety:one days ancl

orìe hundred and three days (p <0, O:. and P 40"05) respective-

ly; sealed broocÌ shov¡ed no signifieant di-fference" The diff*

erenees between the two measurements originate in the differ-

ences in unsealed brood quantities between the groups at

ninety-one days and one hundred and three days (p<o"ot)

{ table xrr ) 
"

No one hiving date in L969 showed a cl-ear advantage

in seal-ed brood production as \*¡as shovm in L968, The reasorts

for this situation appear to be rel-ated to the several envir*

crlmental factors r,¡hich existed in L969 
"

fn L969 flood conditions in the apiary site used in

f96B necessitated moving to a site which proved to be poor in

nectar and pollen supplies during the spring and early summer"

A supplementary polten material had to be fed to colonies

(See Chapter III, method), Figures XIII and XIV show a de-

pression in the amount of sealed brood during the June period"

fn the Date II groups and the Ðate III, three pound colonies u

this depression is very pì-ain, fn addition to nutritional

problems, weather conditions appeared to have provided approx-

imatel-y the same envi-ronment for each hiving date ( See Chapter
----'. \Ve Table XXX)" Norma1ly cooler weather eonditions probably

retard brood*rearing at Ðate T and perhaps Ðate TI, (Geigert
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L96?j, The eool temperatu.r'es may cause brood mortality by

chil j-ing if the brood next is too large, k¿ addition the a-

du.It bees are prevented from foraging for fresh nectar'ø añd

pollen supplies, whieh is believed to stimu.late brood rear-

ing (Freeu l-9óB)"

As both weather and forage conditions varied between

L96B and 1969, only a general comparison of colony develop-

ment in these two years would seem useful,

Tn L96Bu all groups were producing 700 square inches

of sealed brood by 3 JuIy" In 7969, anl-y Date I groups had

prodl-lced ordvere producing five hundred squ"are inches of seal-

ed brood (Figure XII)"

The L967 and L96B data indicate that the best brood

production was by the Date II packages but in 1969, the Date

I packages were the best, Spring weather conditions and foed

suppi-ies have important effects on the development of the

paekages hived on a certain date in any one year"

(iii) Sealed Brood Produetion by Experimental-

Colonies During Specified Periods,

Sealed brood areas v,rere recorded every twelve days

during the study pericd eaeh years âfld these âreas provided

the total worker bee production for a colony for a specific

peniod (i"e, if the measurements were taken on the first, the

twelfth and the twenty*fourth of June, vuhen the sum of the

three areas is multipJ-ied by tv,'enty*five, the total nu-mber of
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FIGURE X]Ï
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yCIung bees hatched'between June first and July sixth is ob-

tained). In thre measurements, the periods used did not ex*

actly coincide v¡ith the monthly periods due to the dates when

the aetual rneasurements were made 
"

The sealed brood produ.ced during June should hatch

and pnovide foragers for the July honey fl-ow, while Jul]r seal-

ed brood should pnovide foragers for the August flow, Large

quantities of sealed brood, produced during the active seâson

would be expected to produce large adult populations and hence

J-arge erops of honey (Farrar, 193?),

Comparisor¡ of the six groups in L96B (Tab1e XIV) show*

ed that there was no significant differenee between the seal*

ed brood produeed by the two pound and the three pound pack*

ages in June or July or the period first of Jr.lne to eighth of

Åugust" In August the two pound packageso in two of the three

dates, produced more sealed brood than did the three pound

packages (PÉ0,05)" This partial reversal- of the package

size effect was signif icant in date-size interaction (PÉ0,05).

Date of hiving affected the sealed brood productioi"l

in June as follows; Date L7 Date lI7 Date IÏI; the differ-

ences of Date I vs u Date IItr and Date II vs n Date III were

slgnifieant (p <0,05) (fa¡te Xfv)" During August sealed

brood production ranked as follows¡ Date IÏ ¡Date lIl>Date

f with Ðate If significantly greater than Date I (p < O ,05) 
"

In 1.969 tne three pound packages produced more sealed
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brood than did the two pound ones during tiie li{ay and June

periods (P < o, or ) (see Tabl-e xV),

Cotonies, from packages, hived on various dates pro*

duced diffenenees (p¿o"of ) in the total arnounts of sealed

brood produeed during L969 in the periods of Mayu June, first

of June to eighth of August, and the total spring and summer

period" In the lúIay period' Date I Date II or" Date III

ip¿0"01); for the June period, Date f;Date II TDate III
(r¿-0"05); for the l- June to I August periodu Date 17 Date II>

Ðate 1Il. (p<0"05); for total of the season's broodu Date I>

Date II >Date III (p = O ,05) ,

Package size did not affect the total brood produced

in the JuIy period of either year" The June period of 1968

showed vlo differenee between the two pound packages and three

pound ones while June of L969 did (p <0"01)" In Ig69 t]ne en*

¡¡ironmental conditions (Chapter lV B-1-(b)) appear to have re-

tarded seal-ed brood productionu particularly in the Date II

and Date III packages" This effect was not noted in 1968 and

the two pound packages were not significantly different than

the three pound ones in sealed brood production during the

June period"

In ten of the twelve July and August measurements

made in the two years the two pound paekages out produeed, in

sealed brood areas u the three pound packages which were hílued

on the same dates" This vígorous growth and development of
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the two pound packages shoui-d affect the foraging and honey

production (Free, t968)a this was observed in the nearJ-y e*

qual performance of the two and three pound paekages although

the three pound packages had larger populations (Chapter IV-

4)"

the sealed brood production in the 1 June to B August

period shoutd indicate the foraging potential of a partieular

experimental group" In L96B no significant difference wä.s

shown between either package size or âny of the three hiving

dates" During the 1 June to B August (tg6g) periodu onJ-y

híving date affeeted the sealed brood production with Date l-

Date II or Date lII (P 40.01) 
_

The two Date I groups in 1969 produced more honey

than did the Date II or Date flf groups (p¿0"01), Sealed

brood production was greater for these two former groups,

However, in Date t the two pound group outproduced the three

pound. group (Chapter IV *5-(b) ), although sealed brood pro-

duetion vras similar (laUte XV) " This condition may have re-

sulted fron the small number of hives used in eaeh group's

average 
"

2. Results and Discussion of Adult Population Meas*

urements

The six groups of colonies were compared in two \Ârays;

first by plotting population measurements at various spring

and summer dates (Figure XV); and second by directly compar-
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TABLE XIV - PRODUCTTON 0F SEALED BROOD FoR PERTODS rN 1968
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TABLE XV * PRODUCTION OF SEALED BR00D FOR PERIODS rN 1969
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irrg groups after the passage of a eertain development period,
(l'igures XVI and XVIf ; Figure XVIIf ; Tabl-e XIl),

Figure XV shows that the average rates of popuì-ation

growth and population level-s attained by the six groups up

to Jul-y, 1969 were simil-ar" After the beginning of Ju1yu the

Date I-lu two pound group developed abnormall-y" Figures XIlI

shows the low level of sealed brood produced by this group

during June u which in turn wouÌd be expected to depress the

JuLy adult population" Howeverø the Date If three pound

group also had a low sealed brood production in the same per-

iod but not a marked decrease in Julyos adult population,

The rtrugust 22 adul-t estimations were done on group samples;

three hives were used for the Ðate lfn two pound groupe and

therefone this reading is not wholi-y reliable, fhe similar
condition is true for the August 22 readtng of the Date ILI'
two pound group"

The groups of colonies tended to merge in aduLt popu-

Iation numbers during August (Figure XV) " Five of the six
groups reached adult population levels of 4J to 52 thousand

by 22 August" Differences in average populations between the

groups was not significant (Table XII)"
The popuJ-ation level attained at a certain time dur-

ing the season should affect the neetar gathering (i,e, neet*

ar flolu Chapter IV - A*(3)) or pollinating potential of a

colony; Table XVI shows the average populatíons of the six
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FIGURE XV - AD-I-TIT BEE ESTIIUATIONS

DÅTE GROUPS DURING THE

OF PACK,qGE SIZE HIVING

1969 SEÂSOl'f

ll,

45

40

m
o
flì

Êa eo
cF{

m?<

"i 20

lb"
lb"
th

1 ''a

Ib"
lb"

pkg"

pkg"

pkg"

pkg"
pkg"
nÞø

4ñ

l'Iay
1r" 23
June

4ñ

I r r | 1t
L0 22

Aug,

**/.'/'"

,,r'%,'.çl----'
.*^ /,,ri, r ,å,.f...fr#

20 20



ft )l

FTGURB XVT .&DULT BEE POPULÂTTONS SHOWTNG THE EFFECT

TITVING D,&TE ON TWO POUI{D PÅCKAGES - T969

OF

r\Áio POUND

PAOKAGES

5

IJ

ì

r

4

l+

A¡
@)
û)m2
E-{ ^ö¿
VJ¿

-!

.4 l-

)
4

+

Á))
Äl
Çr2

O1

rl+

-':;#
-'-1.É

-Dâte 

I
------Date II
."....-..--"'Date IïI

79
package installation

BEE POPULATIONS SHOWTNG T}IE EFFECT OF

DATE oN THREE POUND PACKAGES - L969

1A

FTGURE

?1

Days

XV]-1

after
ADULT

HtrVTNG

THREE POUND

PACKAGES

Date - I
Date ïï
Date III

.{t

Days
Lþ}

after
55

paekage
79

^2
vl

'a¡{""
llÍt"''

install-ation



FIGURE XVIIT THE EFFECT OF PACKÅGH STZE OIq
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T,4BLB XVT. ADULT pOpULÅTIONS 0F THE 196g EXPERTMENTÅL C0L0*

NY GROUPS /tT TVJO SUI,IMER DÅTES

Síze
Date I

2 i-b" 3 l-b"
Ða aç Ir Date ïII

2 lb" 3 Lb" 2 l-b" 3 i_b,

July 31

JuIy 17L

33Y
357 369 261 302 189

32?
39 5 tÐa z1z 34L 265

262

?"Á

r) PÍo,or z) P:a"05
^\3) Non significant

TABLE XVTT - RANKING OF HTVING DATE ,qCÇORDTNG TO ADULî BEE

PRODUGTION ÂT TWO SI'ftIT,{ER DATES

JuLy 3

JuIy L7

D17 D27D.7
J

Dx7 D27 Ða)
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grolips of colonies at ]rd, July and 17th Jui-yu and the average

group populations based on sampling each group at 22nd /'ugust"

At Jrd ,'uly, the Date LII, three pound packages pro-

duced more adui-ts tharr did the two pound packages (P=0,01)"

The L|r,h July measurements showed that three pound packages

produced more adults than did the two pound packages in the

Date II or the Ðate III groups (P¿ 0,05)" As previousl-y dis-
cussed in this part, the Date fI, two pound col-onies appear

to be abnormal during Ju1y,

The date of hiving produced the population rankíng

as shown in Table XVII" Ihe popul-ation ]eve1 u¡as directly
affanf ad Ìrr¡ *Ìrc¡ larncr*Ìr ^f time A g1'gpp had been established,

Ât JuIy 17i;h the three dates were eloser in popuJ-ation than

at 3z'd July (p IO"OJ at L?th Juty versus P.A"OI at 3rd Jul-y),

fn more favorable June conditions this difference in popuJ_a*

tion would probably have been less (See 1967 results Chapter

IV-B- 1-a ) 
"

l\ direct comparison of development time for the six
groups for 1969 shows the advantage of the three pound paek-

age up to ninety-one days iFigure XVfII); this difference was

significant up to sixty-seven days (p å0"01å lab1e XII),
The date of hiving of either a trvo otr three pound

package resul-ted in a differenee in adul_t popui-ation only at
nineteen days (Pá0,05) (rabte XII-1969). Figure XVIII shows

the parallel development of the three dates of two and three
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pound packages" At nineteen days the ranking of the three
dates was Date 111 >Date 1r)Date 1 with significance only
between Date ILI and Date I (p+0"05)"

3, Population Relationships During the Season

The adurt population and brood area measurements

made in 1969 allow for eal-eul-ations of colony brood reaning
efficiency (Farrar u I93I. Michener u 1964) " The effieieney
of brood production is a control on the rate of colony growth,

Table xvLrr shov¡s the decrine in the ratio of total-
and seared brood to adurt bees ås the adurt poputations of
the colonies increased " The reÌationship is an inverse l_in*

ear one (Figures xr.xø xx, xxr)" Deviations at sixty-seven
and seventy-nine days ín Date l-l colonies and fifty-five days

for Date lrr col-oníes were related to nutritional probì-ems

(chapter lv-A-i- and Figures xrrr and xrv), Figure xxr and

Tabl-e xIX show that changes in the brood to ad.urt ratios did
have a seasonal- pattern in certain groups" The level- of deve-

lopment of a group (i,e" the latter June Date rrrn three pound

Sroup was vigorousry expanding while Date r, two pound group

already had a large population), and the food required by a

group (i"e" Date rff three pound would require more food, than

the Date fIl ø two pound one ) are two faetors which would in-
fluenee thre brood levels and hence the brood to adult ratios,

The highest efficieney oeeurred when the col-onies

were small-est (i"e, &t nineteen days), There wå.s no increase
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FIGURE XXI {continued}
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in efficiency of brood rearing by the tv¡o later hiving dates
f ñ 1^(Tab1e XVII)" The inerease in efficiency of later hived

paekages woul-d be expectedo according to the results of the

L967 experi-ments ( Figure VIIl ) ,

The two pound packages \{ere more effieient at brood

rearing than were the three pound packages up to ninety*one

days (or J-onger) in the six groups, (Figure XfX) " Howeveru

rnore absolute total and sealed brood were produced by the

three porind packages due to the larger brood area which they

supported (ta¡le XI),

Brood to adult ratios of the thrree dates of hiving

\llere compared direc'cly for two and three pound packages

{Figure XX)" The eolonies hived at any one date, from the

two or three pou.nd packagese appeã.r to be equally efficient
in produeing br"ood" However, as previously notedu the two

pound are more effieient than the three pound packages"

Total and sealed brood to adult ratios are similar
in trend" Sealed brood is eonsidered to be most invulner-

ableu and henee this ratio is probably most useful for indi*
cations of the aetual growth trends in a colony"

During tr{ay and June, in lvlanitoba, the beekeeper

shoul-d be devej-oping a large population of bees to prepare

for the July neetar fl-ow, The inore a,uickly this can be aecom*

plished the later thie date when the packages ean be install-ed

and thus utilize the better temperature and forage conditions"
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The higher the brood to adu.lt ratiou the more bees that ean

be produced ín a short period" In the 1969 studics there

was little difference in the ratios of totalo otr sealedu

brood to adult bees produced for individual groups (Figure

XX) " The colonies tended to start at a similar effieiency

level and decrease at each successive measurement (Figure

XX) " Preliminary work in L96? indicated that the later the

hiving date the g,reater would be the bnood rearing effieieney"

This was not supported in the L969 experiments, The 1969

data indicates that the forage availability was pnobably an

important factor influencing the brood rearing efficiency"

Increasing the rate of colony growth, therefore, is dependent

on the d.iscovery and modifieatÍon of certain important fact'-

oÍ's influ-encing coi-ony devei-oprnent,

l+" Results and Discussion of Entrance Activity

Counts

lable XX and Figure XXII show the results fon the

7969 experimental groups, Table XXf. shows comparisons be*

tween forager aetivity and other hive measurement parameters"

The index values are found by expressing eaeh group value for

a parameter as a fraction of the lowest val-ue"

The results obtained on the three JuIy and four Åug-

ust samptr-ing dates were pooled for eaeh month"

The traps captured returning bees which l{ere assi.¡med

to be foragers returning from the field" The counts were
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made during the honey flow in onder to determine the effect-

iveness of each colony in fielding a nectar gathering force"

JuIy coll-ections showeC no differences between poIlen

gatherers from the six groups, while the foragers not gather*

ing pollen were different (P O,0i-)" Package size difference

was due to the hiving date; Date l> Date Ll>Date III; (sig-

nificant differences occurred between Date I and Date lfu as

well as between Date I and Date lII (pÉ0"05)" There was no

significant difference between the two package sizes"

Numbers of bees foraging for pollen in July differed

numericatly betvueen the grol-rps ( j-"e" L1-"2 to 17 "9 ) whieh was

11"B to 2û"0 per cent of the total foragers, Ðate f had the

lowest percentage of pollen foragers which may have resulted

in a higher neetar gathering force and hence a higher honey

produetion occurred in the Date I group as compared to that

of the Date II or Date III ones (P40,01),

Foragers not col-leeting pollen during the month of

July were not significantly affected by size of package" The

equalizing tendeney of two and three pound packages in deve-

lopment in JuIy has been noted in both the sealed brood pro*

duetion levels and the arnounts of sealed brood produced in a

given period" Date of hiving produced a larger non-pollen

collecting foraging popt.alatíon in Date I than in Date fI
(p<0,05) or Date lLL (Pá0"01); Date II and Date IIi forager

populations were not significantly different" The longer



TABT,E XX - FORAGING ACTIVITY OF 'THE EXPERTMENTAL COLONIES DURING JULY AND AUGUST )-969

Group
Class

July 1

"2
¡t1 )
oe llr¡êrq f¡ø
uo Standard

Error
% pc of rotal
Foragers _tI,B% _ ti"Zú -_._*__t9,5%_ _ t4..qfe___ tþ.Bf" Z_O%

* 2 8"3 7?L.2 9.6 1+0,4 6"8 ï64"1 5,9 122.9 ?.2 120,? \2"3 92"0" 3 2?"3 1"1-6"I I3"? 85"6 i-0"8 5t+,8 9.4 63,2 9,7 ?3"t+ 17,6 52"3" 4 5"0 222"0 7 "6 157.t 3,5 L3A"2 0"9 g2,r 4,5 L46.6 4"5_110"3,.
" Average L3"6 L5g,z 15"z L]g.z 8,0 116"\ 6"4 g? "g T,9 106,8 rj"5) gz.z'+
" Standard

Error +I,2 +4"9 L27 "A gl8"B +5"9 t1?, ? +L.0 +19"6 11.7 tL6.z +2"? tg.5
% Pc of fotat
Foragers ?"9% 9,9% 6"5,fr 6"2% 6.9/" tz"B%

23"L 97 "5 25"3 127.6 l¿r,B t+L,7 14"3 93"7 L2,6 57 "A L6"5 54"0
27 "B 94"L 25"6 LL5,4 26"3 73-,0 23,3 5?,g L? "O 56,7 29"r 64.6
L0"B 180"5 L5,5 L43.7 tt+"9 96"6 15"tv 1.L0"1 9,6 ?3"5 L2"6" ?5,0^17"9r34,) LB,?L23"2 L7"3 7L,5 L8"2L03"? Lt"2 64"2 16"0164"0¿

+2.7 +L4"7 +3"L +22"A g0"B +8,0 +3"3 31t_"8 +1"9 +4"9 y4,2 t3"g

* Pollen Gatherers

1 ) Not significant
2) PÉo"oi. (O groups)

#+r Non Pol-len Gatherers

j) p3o"o5 (6 groups) 4) P=0"05 (e groups)



TABLE XXI * RNLATIONSHIPS BETWEEN

PRoDUcrroN (tg6g)

JULY
Group

ÐI*2 i-b

Dr*3 tb

ÐI1-2 Ib

DIr-3 lb
DLtI-2 Ib
DIII*3 Ib

Period of
Activity

July 22*3L

July 22,3I

July 22-3t

July 22*3t

July 22*31

July 22*3L

FORAGER ACTTVITY, HIVE POPUTATION, AND HONEY

Beel
/\ctivity

t52

Lt+2

B9

L22

'1 
J^

BO

i) No" of Bees Captured in

2) f" of Foragers Captured

Popen % otz
Estimation ForaEers

4r4oo

4450a

31300

384oo

30500

36ooo

, JO'/

?10

" 28l+

" -tIÕ

,249

" ál¿

Forager Honey
Popun Index Index Pnod" Index

30 seconds

in )0 seeonds

L"36

r "46

L"U)

1?6

1" UU

L. r.B

2" 00

1R'

1 .17

I.OI

L " 00

1 ô<

12c'

L"00

1 0c

3., 00

L, A2

continued""",".



TABLE XXI (continued)

.t(¿ucusr) period of Beel lopln % of- popu" lTË5"".å:i- 
txii:' Honev

Group Activity Activity Estimation Fonagers Index Pop0n lñOex Forager prod"
Index Index fndex

ÐI-2 l-b" l\ug" i.-1_B

DI-3 lb" Aug" 1-1B

DII-2 lb, l\ug"1"*1B

DII-3 lb" l\ug,1-1"8

DIII-2 J-b" Aug, L-18

DIf I-3 lb, Aug" i.-18

121

7+4

t24

L04

11q

706

1) No" of Bees Captured in jO seeonds

2) /" af Foragers Captured in 30 seconds

3) Summer Ave. = July t August
¿

49zoo

491 00

3630a

46300

4z? oa

43r oo

" 293

.342

" 225

t6o

" 245

r 
" 36 1,36

L.35 L 
" 
4L

1 " 00 L.02

1" 27 L,27

i. " 18 1. 0g

t"L9 L,L9

L "66 1, 83

1 " 38 L,63

r.Lg l-"L8

i."00 L"J!

L"L1. 1"06

L"02 1"04

1<tu

1)R

1,00

1" 05

l-. 00

l_"02

\o
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devel-opment period of the Date I packages and to a" lesser ex-

tent the Date 11 packages al-rowed more bees to be reared and

this w-ould affect foraging numbers (Farrar, LgjT) 
"

The Ai,agust pollen gatherer counts analysis showed the

paekage size produced no sigtxificant effect, Analysis of
date of hiving showed that Date I colonies yierded more pol-

len foragers than did Date 1I (p 0,05),

Numbers of bees not coll-ecting pollen in r\ugust were

not affeeted by paekage size" Date of hiving atlowed the

Date 1- hiving date to or.atproduee Date fl and al-so Date ll_l
(p 0"05), Ðate tl and Ðate l-11- foragen differenees were r"rot

s ignifieant,
The similar ¡lumbers of pollen collectors in the six

groups duririg July may have ínfl-uenced the constant unsealed

brood quantities obserr¡ed in the six groups during the 55r 62

amd l) day measurements as well as the constant quantities of
seaLed brood measured at 79u 9L and 103 days (Table XI1-L969)"

The amount of pollen used by a hive wíll have an important

bearing on the amount of brood reared,

Tab1e XXI shorss a system of index numbers to compare

the popuì-ation and foraging levels of the six groups"

The lowest vali.le for a parameter (i,e" adutt populat-
ion estimate) is given the val-ue one (f,O) and al-I othen va*

lues are expressed as a ratio of this value" Irì Julyu the

Date I coloni-es had the largest percentage of foragers e popli*
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lation level-s and forager activity" Durirrg the season this
Ðate produced the gneatest honey erop,

The Áugus'c values (Tabte XXI) show a pattern simil-ar

to that of July in the ranking of the three hiving dates in
pereentage of foragerss population leveJ-su and forager num-

bers 
"

In the workø occasional problems assoeiated with the

entrance traps weres a unreluctaneeoo of bees to enter the

trap, entering and then i-eaving the trapp and the Loss of
forager pollen baskets before counting was completed on sorûe

Åugtast samples, However, these problems did not appear to

significantly affeet tlre results"

5" ResuLts and Diseussion of Honey Pnoduetion UIea*

surements ín the Experimental Colonies"

(a) Use of Scale Col-onies"

t96? t

Two Date 1l seal-e eolonies were used in the experi-

mentaL apiarye one from a two pound and one from a three

pound paekage (Table XXII, Figure XXIII), The largest per*

centage of the summerns honey yield oecurred in JuIy with

Jul-y Lt+-f9 giving the greatest five day gain, During August

a heavy secondary flow also oecu-med" This August flov¿ aL-

l-owed the paekages in the Date II and Date III (espeeially

the two po-und size) to make large gains beeause by August

the populations of most groL¡ps tended to equaliøe (Chapten lV



9t+

-B*? for L969 results), The equalizing effeet was noted in

the results of the Commercial Honey Production Studies (Chap*

ter IV, A-2) 
"

1968 z

Three scales were usede oT'Ie for eaeh date of the two

pound paakages (Tabl-e XXIIu Figure XXIV)" Highest honey pro-

duction by two of the three eolonies was in August with the

greatest gain in a five day period oceurring during August

B to L2,

t969 t

The gains from one eo3-ony from eaeh experimental

group are shown in Table XXII and Figure XXV, During July

the patter"n of the five day gains of the six groups varied

only ín quantity of honey gatheredu but in August the pattenn

of gains varied eonsiderably among groups (Figure XXV)" This

variation was probabJ-y due to d.ifferences in population lev-
els attained by the various scale colonies and a nore diver-

sified forage in August than in July when sweet clover (Mel-

ilotus of f icj{r.alis ) appeared to provide for most of the for-

age.

(b) Total Honey Produced (tç69)

Table XXLII shows the honey production of the six
groups" Date I was the best producer; there was little var-

iation between the feur Date T.I and Date III groups,

Considerable vartation oceurred in the amount of honey
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produeed by individual hives in a group {LuArrivee and Geiger,

L966; Kelty, 191¿8 ø ãnd ivloeller, f 961) " The tv¡o pound pack-

ages in Date I ano Date II showed the most uniform production

bJ' individual hives (See Standard Erroru Tab1e XXIII)"

Package size did not produce a signifieant difference

i-n honey yield" Date of hiving showed tirat Date I produeed

more honey than did Dates II or IfI (P 4 0 
" 
01 ),

The apiary J-ocation probabi,y vras important in both

variation in the yield of índividual hives and in the lov¡

honey yields because forage sourees were scarce for honey pro*

duction, The diirersity of the available forage gave different
yields by the col-onies (l{oeller u L96I).

(e) The Relationship of Sealed Brood to Honey

Production

As sealed brood quantities should indicate the popu*

lation in a hive, and as honey produetion is related to adult
population (Farcar, L93?) u then the sealed brood production

should relate to the honey production of a colony" lab1e

XXIV lists the eorrelations between the amount of sealed

brood produced in a period (i"e, month of June) and the honey

the eolony produeed" I/Jhile this correl-ation was signifíeant
for ali- three periods when based on all six groups, each Date

of hiving and paekage size cornbination was different, Date

L groups showed no correlation between June sealed brood and

honey production, while Date II and Ðate IlL showed correla*



TABLE XXII FM DAY GAINS tF EXPERInTENTÂL Se,AtE COLoNIES Lg67*69

June 1-¿þ*L
L9*23
2t+*28

1967
DïI-Z DIl*3

-Jul

o-'1 ?
1¡+- L B

Lg^?3
24*28

*2, 5
-2, 5

Aug"

0

-3,7 5
*¿
26

r968
DT*z ÐIX*2 DTItr-Z

2I+"5 36"8
36"5 59"5
25"O )+5

28 1"1

*7 L6,5 t6,5 24.5 29"5 27,0
B-12 2I+"5 L7,5 22.0 3L 29,0 38,5 27"5 25,0 20"0 1?"5 tg"0

Lö- /.1.

19.

23*27 "5 -0,5 3"5 "5 -3"0 *5"5 -1"5 *5"5

l+

?

7"3
3"0
o")
8,5

f'l
I

1) l-b" gain in five day period
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TABLE XXIXI HONEY PRODUCTICìN (ln) IN THE EXFERIT{ENTÂL

0OLONTES (lg0g)

Date I Date II Date lII

Two Pound Package tLtt y 4,?L 93 + 5, j 93 ! 10,9

Three Pound
Package 119 t 11 , 9 98 t Ig "7 95 + 1-0 " 2

1) SuEu standard error
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SEALED BROOD TO HONEY PRO-TÅBLE XXf V * THE REI/åTIONSHIP 0F

DUCTION

Period Group Sienificanee
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June L0
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June
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JuLne
June 10
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June
June L0
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June
June L0
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June
June l-0
July

June
June 10
JuIy

July 20

JuIy 20

July 20

JUJ-y 20

JUJ-y 20

July 20

JuIy 20

Al-1 groups
1t rl

[t rl
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tl
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tion (P É 
" 05 to "Lj " îhe L0 June to 20 Jul-y period of seal*

ed brood production was only significant in the Date III
grtups 

"

6, General Discu.ssion of University Studies

An attempt was made in this study to measure various

indieators of the development and growth of a honey bee col*

ony"

The month of June appears to be very important in

hive developrneRt" In L96B rapid development was noted in

totaL and sealed brood ã.reas in all three hiving dates, In

t969 the Date LI and Date II groups developed sealed brood

areas slowJ-y in June; the reasoÏ1 probably being mainly a nu-

tritional Õne " Statistical- anallrses ehowed that the amounts

of sealed brood produeed in June by the Date II and the l-ate

Date III groups were correlated with their total honey pro-

duction, This effeet was not shovnt in the Date I groups,

Hov,¡ever u the Date I groups made the best gains on the Jul-y

honey flow (Table XIV) and the large quantities of sealed

brood present (Figure XII) must have provided bees for the

July flow"

The three pound paekage had a signi-ficant effeet up

to seventy days in the amount of sealed and total- brood

which a eolony supported" The larger amount of bnood support-

ed by the three pound eolonies was most evident at nineteen

and thirty-one days after hiving" The three pound packages
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were l-ess effi-cíent in raising brood tlian were the two pound

pä"ckâges when ceils of brood supported per adult bee were

measured" The brood area growth pattern of the two pound

packages usual-Iy increased progressively to a peak above that

of the three pou,nd package eolonies, lhe three pound package

eolonies tended to reaeh an early peak and then reraain con-

stant or deerease and reach a seeond peak in brood areas

(Figures IX to XfV)"

The tendenc¡r of the two pound packages to steadily

increase brood produetion may be an onincentíve" for the col-

cny to forage and thus produce honey (Free, 3.968)" This is

especially truie during July when populations are much lower

than the 60u000 adult bee poprllationu whieh is eonsidered to

be an efficient honey gathering unit (Farrar, L93?) 
"

Date of hiving was significant in the development of

the different groups of colonies, This is largely a funetion

of differing environmentaL conditions" The L967 Date II and

Date III groups produced larger quantities of sealed brood

during the initial periods than did the Date I groups (FiS-

ures VII and VIII)" TemperatÌ-l.res in the period following

Date I hiving were eolder than either of those follov¿ing Date

II or Date III hivings" In 1968, althor¡gh Date I and Date II

d.id not have a complete set of measu.rementsu a significant

diffenenee iie brood Þroduetion oecurred at forty-three days

( Tabl"e XII ) ,



1- 0¿t

In 1968 Date Ti eonsistently produeed larger brood

areas than did Date I or Date III" The L969 brood me&.sure-

ments showed date of hi-ving as being signifieant in a1l but

two readings" Spring temperatures were more collsistent in

L96B and L969 than in L96? (taile XXIX)"

The adu-It populations were signifieantly different
(pÉO,Or) on 3rd JuIy and 17th JuIy; the neetar flow began

between these two dates" The sigl'ì.ificance levels varied be-

tv¿een package size according tc hiving date (Table XVI)" At

20 August, dj-fferenees in adult population between the six

groups v¿ere not found signifíeant" Tire greater adul-t ptplå*

l-ation of the Date L groups probably gave a gpeater forager

force and eventualty a greater honey erop than did the Date

fi otr Date III groups" It v¿as observed that the larger popll-

Lated eolonies provlded more nectar coli-ecting, but approxi-

mateJ-y the same number of pollen gathering bees" The }arger

population eolonies also showed that a higher percentage of

the adult poputation was engaged in foraging"

In the three experimental years Date 1I appears to

have provided the most eonsistent results" Package size ap*

pears to have much less influence in the overali- eolony deve-

lopment and honey producing performanee than does the date of

hiving, within those dates used in this study (Çhapter IV -
'1aÐ1e ÅI.l- J 

"
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CHÂPTER V

I"{ISCELLANEOUS STUD]ES AND OBSE}ìV,{TIONS

A" Abnormal Colonies in the University Studies

During the three years of the experiments eertain
colonies developed abnorrnalities" These abnormalities d¿ere

due to queen loss or faih_¿reu swarming, and in Lg6g soTne

European foul-brood infeetion" rn tlris anarysis onry the

L969 data are analysed (Table I)"
1" Resui-ts and Discussion

The abnormal conditions will be classified as (a)

queen problemsu (b) queen failure or supersedure6 (e) swarm*

ing, and (d) disease"

(a) Queen problems,

Queen loss sometimes occurr.ed after an adult and

brood measurement had been takenu indieating that the queen

was Lost during the operation or kil-Ied by the dísturbed
bees.

In the Date I-ø ti.ro pound colony #4 lost two queens

which v¡as repl-aced, on L0 June and 30 June, The rast queen

which was introdueed. did not appear to perform v¡e]l r-lntil jo
July reading, fts highest poputation of bees was jl- r 000 on

B ,Augu.st, The group average su_rpassed this colony after Zz
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June, The lov,' population eontributed to its low fifty*eight
pound honey production"

Colony #ó in this group lost a queen during the 5 I'tlay

brood measurement, trntroduction of the new queen was delayedu

resulting in reduced brood rearing early in the season" The

introduced queen rvas above average in by"ood production from

3 July to B August, The honey production indieates active

development during the honey flowu which gave a honey produc*

tion equalling the other hives with higher populati-ons in the

group, entering the honey flow" The high rate of brood pro*

Cuction resullted in a large adult popi.elati-on at the end of

the season,

Date l, three pound eolony #ll lost its queen at the

end of July" This col ony probably had a poorly performing

queen,

Date It- three pound colony #5 naa a queen rep'ì ¿ss¿ on

6 ll{ay and lost this queen on approximately 30 JuIy" Its high-

est population was below 40,000 bees and its below average

honey yietd probably is a refleetion of its low population

early in the season,

Date LII two pound eoLony $2 }ost its queen about B

August" Previous to this lossu the queen had been performing

normally and therefore the fifty-eight pound honey production

was probably not connected with queen l-oss,

Date 11I three pound caLomy ff4 ]ost its queen about
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3 Juty" Queerc ce]ls were inty"oduced into the eaJ-ony but no

J-aying Eueen wås reaned" Although the maximum recorded popu-

Iation was onJ-y 23ø500 in thls colony 28 porends of honey b/ere

produced"

(b) Queen Failure or SuPersedure

This type of queen loss is difficul't to analyse 
"

Mother and daughter quêens may lay together for a time per-

iod" Åbnornral chã.nges in bnood quantitiesu whieh may origin-

â.te from other than qLleen problems o &r.€ used as ä. criteria ii'l

this anal-ys3-s" This resLilts in a certain degree of speeu]a-

tion,
Date It three pound cotony #B showed a markeC deel"ine

in brood prodr.rction from I? JuIy to 30 July" The J-arge de-

cline in bnood at the B August measurement probably indicates

queen Superseduree or possibl-y swarmingø &S queen eells were

present between July L6 and Augus'ü B" The unusual decl-ine of

the popuJ-ation in the summer wa.s probably due to drifting of

bees after the entrance traps were fitted to the hïve in mid*

Ju1y" The sixty-five pound honey crop was quite good, when

the poor brood and adult population leveIs are eonsidered"

Date III three pound colony #Z naa a large reductiCIn

in sealed brood at about 3 JuIy" Supersedure may hã.ve ocelrr*

red althougil n0 queen cells were reeorded" At mid-JuJ-y a

population redistribution probably eaused the deelíne ïn a*

dult nl¡mbers" Subsequently the brood produetion equalled or
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âvrtßårlÕ.1 *]rø (grÕup average; howevere the adul-t population did

not exceed 35ø000" This rrras approxima.tely tr,vo thirds of the

group average and the sixty-six pound hroney crop wås ã.pprox*

imately two-thirds af the group average 
"

(c ) Swarming

Queen celIs, at al-l stages of active development,

were removed during the suminer'" Howeveru four of the exper"*

imental- eolonies did swarm"

Ðate T three pound colony #7 swarmed at the end of

JuIy" Up to this time the colony had performed well; both

brood and adult production, The swarrn was returned to the

eolonyu but the queen wã.s injured and no replaeement queeru

was reared" The population remaj-ned high for mueh of the sea*

son but a negligible amount of honey was produeed aften swarm-

ing occurred"

Date IX two pound colony #1 swarmed on 29 Jul-y" This

swarm was lost and although the eoJ,ony was performing above

the group average in brood and adult production to this point,

the honey crop was approximately one-third of the average of

the normai- hives in the group"

In Date II three pound eolonies #1 and #4 swanmed"

Çol-any #1- performed at an average level- up to mid*JuIV, when

due to entrance tnap distr-rrbane e e this colony gained bees

from other colonies in the group" The exeess popul-atiÕn ap-

pears to have in.duced queen celI production (Table XXVIII),
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ã.nd subseqt¿erxt swarming" fhe honey crop of seventy*eight

pounds was gathered iyl the latter hal-f of July tq¡hen the large

population appeared to be very effeetive, Oolony ff4 perform-

ed above average in brood production until it swarmed on 28

July, The swarm was not captured" Howeveru the high popu*

lation reeorded on 20 August indicates that the swarm must

have returned to the hive " The eolony produced no brood and

l"ittte or no honey after thre swarm emerged"

(d) Disease"

Preventi-ve Terramycin treatments srere given to aIl-

eolonies during the sprlng deveJ-opment period, However ø \ris*

ual- signs of European foul-brood were detected in hives on 3

July" These eol-onies were agaín treated with Terranycin'

In Date f two por.and col"ony #5' brood produlction was

poor untíl- the end of July, The loror July populations were

probably responsible for the low honey yieJ-d" Date I three

pound eo)-ony #¿+ had l-ow brood produetion during l-ate June

and Jui-y; the queen vras lost or kitl-ed in early Åugust" A1-

though a population of 280700 was recorded on 3 Julyø Tlo sur*

pì-us honey was produced by this colony"

2" Summary"

As the number of abnormai- eolonres were timitedø oYl-

iy general eonelusions are warranted, In al-l Ìru't one of the

abnormal eases notedu honey produetion was depnessed below

the group avere.ge of the colonies considered as normal-" It
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should be noted however that there w&.s üonsiderabte variati,on
in the honey prcduetion of the colonies ernsidered as normaå"

Queen l-oss had no effeet on the honey production of
one hive, but severel-y depressed it in the other three" A

l-ate season queen loss, whether by accident or fail-ure to re-
queen after swarminge appears to se\rerely depress honey prô*
duetion of a eolony regardless of hive adutt population"

Any factor which tends to depress the rate of brood

rearingo oF hol-d the bnood rearing at a low levetr_, røiL} bin-
der eslony deveJ-opment an.d performance, The ässoeiation be-

ti*reen hive populatåon, as well as ineneasing brood production,
on hone¡r pnodtletion has alneady been discussed and these prin-
cíptr-es appear applicabl-e to the col-onies elassífied as abnor*

mal,

R Drone Brood and Queen Cell- Production

l. " ïntroduletion

The quantities of drone brood in eolonies have been

shourn to be signifieantry affeeted by the time of the season

and the amount of drone comb available (Alten, L96Je Lg65)

( Free u L96?') 
"

Al-l-en {,L965} showed that the summer inereases the

quantities of drone brood and queen eells were synehroniued

in seasonaL produetion but that the two quantities were not
neee ssariJ-y corre l_ated.
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&lÏen tt9A3ç 1965) found. no signifieant differenee

ivl v¡orker brood produeti-on and honey production betv"'een eon-

tnol and treated hives in whieh the amount of drone brood had

been artificiall-y encouraged and was sígnifieantl-y gneater

than in ttre eontrol- eol-onies" No eorrel-ation between swarm-

ing tendeney and drone produetion was observed"

Ulitehener (t9L+9¡, using a sarnple of 1087 swarms over

a twenty year periods set the peak of the swarming season in

Manitoba dtering the first lseek in Julys and the swarming sea-

son frorn Ju¡re fïrst to mid-August,

Z " ftlethod

As the quantities of drene brood may \rary aceording

to the drone eomb pneser:te â.nd this drone brood représents a

part of the bnood output of a coJ-onyu the quantities of drone

brood were ir-rcluded in the brood measurernents in 1958" In the

L969 worku drone brood was ineluded in the total measurements

of brood, but not in the sealed and unsealed measurements"

Drone brood produetíon was recorded separately, A record of
queen cel"ls v¡hich contaíned any developmental stage of a

queen was taken at each brood measurement and also on 24 Ju-

ly" At eaeh record.ing of the queen cel-ls, the eel}s were

destroyed to diseourage swanming,

3, Results and Diseussj-on

trn four of the six groups maximum produetion of total-

eirone brood oeeurred at the end of Jui"y (Table XXvf )" All



lt5
dates of the three pound eol-onies were niaximal at this date;

this v*as also true of the Date 11, tv"ro pot-u'rd group" Ðate Ie

two pound group had a definite peak on f7 Jr..llyo &nd the Date

IïIs two pound measurement of L7 July was slightly above

that of J0 July or 10 .{ugust,

Peak produe ti-on of sealed drone eel-ls oeeurred in all
groups at the eyrd of July, The two groups having maximal

seasonal drone brood amounts on L7 Julyø also had consider*

abLe arnounts of unsealed drone brood, fhis unsealed brood

is refleeted j.n the J0 Jui-y sealed amot¡nts, The presence ef
the honey flov¡ pnobabj-y eaused a irigh survival rate of u¡'l-

sealed drone brood at this tine"
In all grouÞse r"egardless of the date of hiving or

size ef paekage, the maximum drone brood production oeeurred

in the Latter half of, July whieh indicates a seasonal regul*

ation in this production, Maxirnum brood production occurned

in tfre Date f and Ðate II grCIups on L7 July" This seasonal-

decline in brood produetivity in latter July was noted by

LeArrivee and Geiger (tEíO) and about ? Jr¡Iy by Geiger (L967) 
"

In this study the maximum total brood and totaL brood produc*

tion in generai coineided"

Queen eeXl-s were noted from I Jul3r to 22 .åugust" Max*

j-nrum queen eell- production oceumed on 25 July in Date Í, iwo

pound and Date II, two pound eolonies" In Date II, three

pCIund and Ðate lII, two and three pound coLonies, the maximum
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TN T1{F 10Áo¿ /v /TITBLE XXVII fERCII"ES OF
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COLONIES
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TÀBLE XXVIII GOI'{PARÂTIVE IIIEASUREII{ENTS ON G0L0NTBS S1'/A}ìI'{ING

DUR Ii.{G THE L969 SEASON

Gapped Capped. Drone Queen Group Ave,
Hive Date Drone Group A.ve " Cells Queen Oells

D I 3 Ib" JuIy 6"61 3"g o o,5o
hive 7 3

D XI 2 Lb" 0,ó 2.a 1 0"13
hrive l"

DIII 3Ib" Lt,g 2,7 2 0"25
h i*re 1-

D I1 3 rb, 2*Q 2"7 o o,z5
h ive Lv

D I 3 }b" July 6,8 5,6 I &,25
hive 7 L7

DIr 21b" 4"4 5"0 13 +"75
hive L

Ð II I rb" ?"0 5"? 4z L5"6
hive t
DII 31b" L5,5 5.? 22 L5"6
hive 4

DI3lb, July ?,L ?"6 22 5,4
hive 7 30

D Lr 2 L]D, 1,8 6 "4 L2 2"9
hive L

Ð II 3 Lb, L2,9 8. 0 L2 LL,s
hi-ve 1"

Dfl 31b" 6"6 B"o 27 ïL"5
hive 4

i ) Percent of totaL brood
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3û JuLy,

Thus queen cel-t produetj-on eoincid.es with the period

of r¡iaximum production of wor:ker and drone brood" Tab1e XXVIÏ

indieates the relationship between drone broode queen cell-s

and honey produetion" The quantity of drone brood in the

thirty-six nonormalo' hives is divided into three groups" Num-

bers of queen eelle and quantity of honey produeed is al-so

entered on the tabl-e" Statisticai- ai'laI;rsis reveals that the

variation between dnone brood quantity of eaeh group wâ.s

hichlv sisnificant (P'É0"01) while the queen cel-l- pnoduetion

and honey produetion between the three groups was not sigpi*

ficantl-y different"

The colonies whieh swarmed exhibited a irigher queen

celt production than did the groÌ.lp averages at 3 JuIy and L?

Jutyu but not capped. drone brood produetion in all- eases

(Table XXVII ) 
"

In general- the present study supports that of A1]en

{t965) in the coineidence of maximum worker and drone brood

areaso and the laek of correlation between eolony drone

brood areasu honey production and swarming"

.4n Ânalysis of Spring Temperatures for the Years L967 to

tg6g 
"

rr

I&@ Introduction
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Spring temperatureË may ínfluence the rate of deve-

loprnent of a honey bee coiony (Pankiwu 7968; Geiger , L967) '

Low ternperatures ean at l-east restrict the brood areas" This

is beeause colony popui-aticns will be restricted in the area.

which they cavr maintain at brood rearing temperature (i"e'

9O*95 degnees Fahrenheit) " Low temperatures will also pre-

vent the bees f,rom foraging for nectar and polÏen" This may

in turn directty or indirectly, affeet brood rearing because

of l.cw food suppties ( Free ø l-9óB ) 
"

2" Resuj ts and Discr..ession

During the months of April, I4ay and June in the years

f96?s L968 and L969p âr1 analysis of springtime temperatÌ.l.res

in the experimentat areas was done, Table XXIX shows the

average ter"nperatures for the last hal-f of April and the rnor¡ths

of I',{ay and June, fn L96? there was a progressive increase in

temperature in each of the periods ealcu.lated" Thus those

colonies in the tast two hiving dates had the advantage of

a better temperature regime during their initial growth per*

iods" A progressive increase in the amot¿nt of sealed brood

supported at the first two measurements is shou¡n in Figure

111 'tv -L! ø

A eomparíson of 19ó8 and f967 tempenatures shows

that the nronth of &pril-, tr 968 had a nine degree inerease o\rer

Apríl, L96?; Måy and June averages were sinítar to those in

196?" Howeveru at the forty-three day measurement the Date I
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groilps had the iowest amount of sealed bnood' This may be

because the better May and June conditions pnovided forage

for the rapid growth of Date I and Date fI paekages" The

average temperature values \qere most similar in L969, w}^ten

the last part of rlpriL was warmer than L96? or L968, r,vith

the June 1969 period having the lowest temperature avera.ge

of the thnee year"s" During 1969 na one date was eonsistent-

}y supenior in temperature, The high average for ApriL sþtould

have stimulated brood produetioyr while the nelatively }ow a-

verages in June would retard brood produetion by preventing

brood. nest expansien and also eonfining bees to the hi-ve 
"

Tab1e XXX shows the number of hor¡rs v¡ithin a series

of temperatune ranges at ten degree inerements during the

initial- nineteen day period of each Ì:.iving date"

It is well knowvr that bee flight begins at about 60

degrees Fahrenheit" In 196? o the Date III paekages had mr-lch

better flying weather than did the Date L or Date II ones"

This may explain the higher initial- quantities of brood at-

tained by Date IIf packages (Figure VII, Chapter IV) " Date

1 in L967 experíenced more temperatures in the range of ten

to thirty degrees than did Date II or Date trII"

In 1"968, the Date II and Date III groups had simil-ar

temperature patterns, Date I had fewer hours in ftying, and

had more hours below thirty degrees than did Date fI or Date

?'T
,t--LL 6
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In 6^re iy:itial ï9 days in L969 Ðate I had more hoi.rrs

of over 6a degree weather fon flying than did Date II" Date

ffl had the most flying hours" In general the high number of

flying hours for Date t in L969 is not usual in most ¡rears e

and may have contributed to the good growth of this g-roup in

Lg6g 
"



L23

TÅBLB XXIX - I'{EAN 0F T}lE ÁVER&GE TEI'{PER,åÎURES FOR THREE DAY

pERrODs rN ÂpRrL, MÅY AND JUNE 0F Lg67, i"968

ÅND 1góg

APRIT
Period Lg6? Lg6B tg6g

IvIÂY

L967 Lg6B 1969
JUNE

196? 1968 1969

1-?

t+*6

.!,u- .L ¿

r-)-L)

16*LB

L9-2L

22*24

25*27

28^3r

Average

3a

,lQ

24

39

39

34

t+t

44

34

¿+L

))
u7

44

4B

4tl

44

Lt6,4

2+ 52

rlr 4?'¿

t+L ¿ü¿{.

38 45

4z 56

53 38

43 45

<R (j
JL

5L 56

63 59

45"6 ¿rB"B

l¿o

l. J
,.L \

42

46

It aL+L

)L

66

at)t(

120

6? 63 48

53 6z 56

57 56 5e

61 5? {rB

62 55 52

65 6o 53

57 63 50

5a 58 62

65 6L 6o

óB 63 55

60,7 59,B 54,3



TABLE XXX - TEI;1PERÅTURE RTNGE CLÅSSIFIED BY

DURING THE NTNETEEN DAY PERIODS

124

rrË"nT nË'r:P E F'cÐueLLuuv I

AFÎER HIVTNG

Year Temp" Range period lrf Period 1I#ra Period lll**.#

L967

1 oÁR

t969

\0-20
2L-34
3r-40
&1-<ô
51-6a
67-7 o

71-80
B l_-90

4l
,I lLL
1_48

77
T6

l+

4g
J_ ¿¿
I llt

94
?R
t\

2<

t (o
Lt4

¿U
B2

148
12L
!4

22
7?

'î <1

122
64
22

1n
ÕI

1a?
1?n

aLr

¿o
1_ t_ i_

1_ 01
1-04

7B
3t+

¿

ï4
54

162
1?a

B2

.L ¿+

o?
L28
rtÕ

Áo
2L
1?

J-U- ¿U
21 -An
31-40
4ç 5a
5L-60
6L-?0
7X-Bo
R1 -oo

1" 0*20
2X-30
rl -i¡o
¿r1 - CO

51-60
6t-? o

71-Bo
81-90

)k#

*f +ú +f

Period I -
yerl0û. II

"i'er100.i-II

approximately ApriI

- approximately April

- approximately May

L6 to May L4

27 to iviay T7

2 to VIay 28



CHÂPTER VI

GE}{ERAL SUII,IMARY

This investigation was designed to determine the

development and performanee of honey producing bee eoi-onies

in Manitoba when the colonies were established at different

dates during the spring seasoR and by using different sizes

of paekages"

Chapter III

The program wå.s di'rided into two areas: ( 1 ) an ex.*

tensive study using colonies owned and operated by commercial-

lreekeepers and, (2) an study at the University of Manj-toba of

various parameters indicating growth and development of the

e olony,

The extensive study was designed to provJ-de data on

the populations of the different developmental stages in a

colony during the course of the spring and summer; the effect

of hiving two and three pound paekages on L5*1"8 April and 8-9

May on the honey erop produced, The usual- pattern of nectar

flow during tire summer month ai-so determined"

The Uvrirnersity studies were designed to measure the

quantities of seal-ed brood (L96? u L96B and 1969), unsealed

brood ( t968 and L969) , adul-t population L969 u forager activity



À ^/L¿A

L969 e ånd honey production t1969) " Brood measurements were

done by traeing brood patterns on glass sheets ruied in one

inch squaï'es anC adult nunbers were estimated by comparing

each frame urith bees to a calibrated photograph"

Chapter IV

The extensive sur\¡ey o1/er the years f966 to L968

showed hive populations about 6000 adult bees at L9 days af*

ter hiving, 221500 at the end of June and 47rJ00 at the end

of Augi;st 
"

The honey prodr..ection study based on approximately

200 hirres per year Õver the period L96? to L969, indicated

that the three pound paekages hived about rrid-April produeed

the best erop; the two pound packages i'li¡¡ed about 9th May

produced the smal-lest crop, The different in the three year

a\rerage yields for the two above groups was 23 pounds"

Analysis of nectan flow recordsu from scal-e eol-onies

Ioeated throughout the province of Manitoba, indicated that

the months of JuIy and August provide the nectar flow; July

being the most important" The flov¡ begins by the first week

in July"

The extensive University studies indieated that the

three pound paekages produeed more brood than the tvro pound

paekages, for the ínitial forty*three or more days after in-

stallation" The two pound paekages tended to equate their
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brood produetian with that of the three pound packages by

f,i-fty-fi¡¡e days after installatiorls arl.d in solïre instances the

two pound packages surpassed the tl'rree pound packages in

quantity of brood produeed during mid-summer brooci measure-

ments.

The date at whieh the eolonies were hived affeeted

their growth up to &3 days in L96B and up to 6Z days ín

1969, Ir^x 3.968 the packages hived on 26 Åpril showed the

best growth, but in L969 no one date of hiving was consist-

ently superior"

Peak brood production oecurred in most colonies from

L5 to 30 Jul-y during L9ó8 and L969,

The adult popul-ations during L969, shov¡ed the f5

f\pril hivirag date to l-ead in population nurnbers during the

spring and sÌ¡mmer Seasons; however each package size produe*

ad approximately the same population after a certain period

of development regardless of the date on whieh each size was

hived, Poputations of the groups tended to merge about 20

.&ugust at a level of 45-50,000 adult bees,

Entranee activity showed that the first hived pack-

ages had the greatest flight activity of bees not gathering

pollen ttZ3 to 114 per thirty second period in Jui-y and L39

to \59 in Ar.igr,tst)" During August the second and third hiv*

ing dates þiad similar forees of non pollen gathering foragers"

The pollen foragers were 3-1"8 to 20,0Fo of the totat fonagers
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in Jul-y and 6.? to lZ,B'fr of the forager foree íit ,Augi..ast, Dur*

ing July the eanl-iest hived packages had Ìarger popul-ations

and a higher percentage of the total- poputratíon was foraging,
Honey prod'Lletion was higlrest in the packages híved

earliest and appeared directly rei-ated to the higher adult
populations and iligher pereentage of the popu.j-ation whích was

engaged in foraging"

0hapter V

/\bnormalj,ties in the eolonies during L969 r//ere a y.e-

sult of queen }oes or supersedure s swarming and European

f,ouL brood" 0f the tweLve abnormai- eol-onies investigatedu

only one whåeh had temporariì-y J-ost a. queenu produeed a hon-

ey erop equaJ- to the ai/er.age of ounormaL híves'of the size

of package and date of hiving gro{rp in which it was ineluded"

Queen ]oss by accidentai" loss or swarming and failure to re-
queenu resulted in littl-e or no honey being stored after the

time queen loss oeeurred,

Drone brood produetion was maximum at the end of
July, No eorrelation was shown between drone brood amounts

and honey prodr..letion or queen ee11 produetion" Queen ce11

produetion maxj-mums coincided with drone brood maximums"

Temperatìlres generally beeame progressivel-y more

favourable for eaeh ]ater date of hïving" However in Lg6g

the first hived packages had better temperature conditions,
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d:-tions for the

tilere was little dífferent

initial- development of the

ir¡. temperature

three hiwing

1?A

con*

dates,
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ÅPFET{DTX T.qBLE T * T'{ANITOBÅ NEOTÂR FIO\¡/S+ä, L955-1969

April
Year 30-LL 5*9

May
1O-14 L5*tq 20*2t+

June
25-29 3o-l 4-B 9-L3 1¿|-18

1955 *L,5

Lg56 -o"g
Lg57 -0"4
îg58 *0" I
rg59 0"6

A.ve , *A ,6

rg6a *L 
" 5

Lg6L -1 " 
6

Lg62 o, o

ï963 *2,0

Lg64 *0"5

Ave. -l- " l-

*1""0 -0"5
*2 "2 -1,4

-o,2 -0.5

-L " 0 -l_ " 0

Aô4A
'Uo( -Iotl

*1, 0 *0" g

*?."5 -j",0

-J-"J -"LuI

*1""t *l_"0

-1,0 0"0

-i-"0 -2,0

-x,l+ -L"0

0,0 *0 "z

-0" B *t,3
0"0 -0"3

*0,4 -0"6

0"7 *a,6

0" t -0,tÈ

0"0 *0"5
à/a/*L'O l"O

*0"3 -L,5
0,0 *2"0

*0,5 0"5

-0,5 *0,2

-i""0 0,0

*L"0 *L,3

*L"3 *0,2

-L,U -JnU

*a.5 x. B

-1,0 -0"1

*0 ,2

L, (

0.8

0.6

U,)

u.o

i_ " 0 *1" 0

1"1 1"8

3.4 r."o

0"5 *0,3

1 ,4 5,0
1<'icLOJ E@J

*0"5 2"0

2,8 3"4

-0. 3 ^4.?.

-0"6 -0"1"

0,9 0,0

0"5 l_"0

tg65 -1, o

3.966 *o 
" 5

196? o.2

Lg6B o" o

L969

Ave 
"

*0,5 0"0

*L"3 -l-"0
*0" 3 -i_ "4

L"0 0"0

*L.) Uu)

*0"g *0"ó

0"0 -a"5 0"5

l,.Lþ 3 "2 l+ 
"4

0"0 -0,3 4"5

0"0 L"5 L"o

0"3 -0,3 0"3

0,3 00,7 2"2

L"5 *t"5

2"t+ a "3

5"8 5"8

0"5 0"0

0,0 *0,3

2"0 1.L

2"0 l_,8 l_ " 0

-0,8 0,0 2"5

6"4 3"1 -a"5

l_"9 0"5 *2"4

2"3 -1"8 -2"L

2"1þ 0 "7 0,2

-1",0 -1" 0

*1-"0 *L.5

1"4 0"9

0"0 4"7

-x,3 *1"3

-0,4 0,2

* Reeonds of 9*23 beekeepers conl]-nue0."



13A

APPENDIX îÅBLE I (continued)

Juty
Year t9-23 24*28 294 Li,*B 9*13 1¿',-l-8 L9-23 24*28 29*? 3*? B-12

L9 55 2.0 L0 "7

Lg 56 2,9 3 ,6

Lg5? 1"0 2.A

L95B *0"L t+.3

ïg59 0. 5 3,8

Ave, 1,3 t+"9

Lg6o n"0 7,a

Lg6L 2"5 L3"3

Lg62 8,5 L6"o

1963 0,5 3" 5

T964 0"0 9"3

Ave, 2" 5 9"8

23,5 2L,5

LL,6 L7,L

LA"5 L4"5

8, 0 6,9

l"o"B L4.7

L2,9 LLI "9

23"5 l+6"0

40"5 zLþ"?

20,5 29,5

22"4 18 " l-

2+.9 28.3

28"2 29"3

J4" 0 î7 "0

30"0 1o"o

3L.5 29 " 5

36 "3 t3.7

20,6 25"6

3A,5 rg"2

Lg"5 9"5 8"5

20, 8 27 "9 2A ,g

22"A LB,0 i.0"0

23"L l"B,o 2L"3

\5,6 21 " L 13 "6

20.2 LB,g L4,g

L4,5 L3" 5

L5,L n0.5

ó"0 i"1""0

3L"A !9"5

L3"5 5"0

L6 , O LT.9

L2"0 33,0 35,5 3?,0 32"A

î3"t+ 30"2 Lg"2 15,5 LL,5

2A, 5 Lg " 0 29 .0 28,0 20, 5

tr0"5 26"5 23"5 35"0 46"6

L5,3 25"8 41",0 30"0 29"5

Ll+ "z 26,9 zg "6 zB.L 27 "g

Lg"5 L5^5

13"6 l"ó"0

L2"A 7 "0

32 0 Lg,0

24"5 24,5

20 .3 16 "t+

Lg65 0" o

Lg66 2"3

L967 ^0.3

Lg68 *0" B

1969 *2.7

Âve" *0"3

'à,<AnJø )

1"0 7"8

A< lL^v6J 'Ov

*0,9 +,6

0"0 *0"9

2"A 4,4

26,0 2L"A

'tA < "<tv ø ) ) ) @ )

2L,B 22"5

L4"8 2î"?

2"2 37 "5

16,3 27 .6

17 "8 22,5

25" 5 20 "o

3L.Lþ 30. 5

x5,B 2A , B

23, L 22 "4

22.7 23 "2

25"0 26,8 29,o

20,0 i.o.B 5"8

15,9 L+ "7 Lj, 5

L6,6 22"3 L3"2

26 "? 2î "B 3L "4

20"B Lg"3 1_8"6

4), )

IL1

?? ct

26.8

3A "7

continued"



1r?B

ÅPPEI{ÐIX TÉ,BLE I (continued)

:-
Â¡ro¡¡o'{- Sæn*am}ro-eëuóuÞ ü vcIJ uçruuç¿

Year L3*t7 18*22 23*27 zB-L 2-6 ?*X! L2*t6 L7^2L 22*?6 ??*r

Lg55 11,0

î956 L3.0

L957 3,5

L958 13"3

10(o .] I
" / J/ { ø 4

Â¡¡e, 9"6

î960 g "5
10Á1 1? ?

Lg62 B" 3

Lg63 7"5

Lg6L+ 2,0

A.ve " B, i-

,cn

t"9

17À

2lr

40

?a

n

"7n

¿r1

4"0 2"5

4"1 L"L

<? 1ô
Ja j 49v

7,5 3"0

0"0 *2,5

4,2 2"0

1.5 -4.5
*0 "6 -3,5

n<

1, " 
0 -0,4

2,7 0, 1

1"0 -2"1

*0"5 4"0

t+,5 0, 0

2"3 *2,0

*j.,0 *O"5

*2,5 -L,5
a,6 0,0

*2,0 *2"0

-4,L *;!"o
-2,0 -2,0 *t,5
,ô^/*1_,ö -0"6 *L,5

-0,l" *t 
" 0

L,L -1"1
4â4Õ

-.t-,J -1"Õ

0"0 -2,0 *2,5

-0"1 0,5 -0"3
*1,0 *1,0 -L"5

*1" 5 *2" 5

1"0 -2"0

*L"0 *2,0 *L"5

0"3 -2,3 0"0

l_"0 -L"5 -1.0 -1,5 -0"5
0,0 -3.,5 *4,5 -1"0 *l_"0

0"L *2,L *1,7 ^1"7 -0,8

Lg65 L0"0 2"0 ^2,a -0"3 *2"0 -2"5 *L"5 -1""0 *!"5 -l_"0

Lg66 4" o 2,3 5"0 2"3

1967 2l"L 10"4 8"2 3"5 2,8 -tr-,? 0,0 -3,2
Lg6B I.7 1"0 \,1+ 2"3-2,A^2"C -3"0 *!,5 A,5

L96g 2,8 L5"g ?.9 1 "7 ? "a 4" 0 4.5 *2,5 0,5 *1 
" 

0

Ave" 7"9 6"3 4.5 L"g L"2 -A"6 0"0 -2,1_ -0"1^ -L,0



APPENDIX TABLE TI BRCIOD COUNTS AND ADULT ESTIMATTONS FOR THE L96B ÅND ].969 EXPERT*

MENTAL COLONTES

Hive No" I
Reading Sealed Total Adult

Brood Brood Est,

ioág
t9 da"
3L da"
43 da,
55 da"
6Z da"
79 da"
91" da,
103 da,
tX5 da"

La6g
t9 da"
31 da"
43 da"
55 da"
67 da""
79 da"
9I da"
3-01 da"
LLJ da.
L27 da"

ãÇ S * * oo 
"" 

óá*,* o o* rr rr*6L4 6L4
78 78

339 rLL2
5BB 11oo
535 969
fia g2B

TT¿¿
Seal-ed Tota1 AduIt
Brood Brood Est"

294 5to 56264 574405 ?54 LTg
596 1,L50
618 r2g4 285
533 1106 368626 L406 468
i11 t lrq¿r| *-
519 1357 509685 r.40L 5Bo

374
?76
836
735
666
543
7L?

278
228
440
634
?06
520
597
745
)96
630

720
1 2"R
1all.lþ
1 1q4
Lr19
L23o
1 0B9

III
Sealed Total Adu1t
Brood Brood Est,

X) ¡lfter this point the colony was not eonsidered normal,

375
50t+
ooo
6t+g
790
/+l
A <-t

+52 59
599
923 L6r

r.3oB
L39? 248
i_184 347
L632 363
L660
877 519

1255 4?o

É,LLA

LLT6
L065
LL69
L232
rrjto
i.01"4

I+60 64
575883 L25

1248
13L4 llo
LL36 410
L230 L+L?
1 2?A
LZLL t+gO

L28t 4gr

Seal-ed
Brood

't o')
?no
¿+o o
6oB
688

ÐUJ
50t
596
oo/

1V
Total- Adult
Brood Est"

270
AÉ,.)

596
/5Õ
6gt
5BB
5e3

<?t+

LO6T
997

L354
1ô¿'3

o<2
ôbö

?2<
llto
*&#x
426
?a'l
)R'e,
lDO
5a9
530nor

e59
552

'g'&5&
( ?'t
¿,8 ?
468
630

1_ 050
L055
ing

*É J* +û

+ti

x*&#Rx

2C)1

24.n
2Al'

Jr)
?'nñead

eontinued"""," F
êe \¡-)

\o



Hive N0" V
Reading Sealed Total Adult

Brood Brood Est"

1069
3.9 da 

"3I da"tÐ da"
55 da"
6Z da"
79 da"
9L da"
103 da"
Lts da"

åÉ2
3.9 da 

"3L da"
4j d.a"
55 da"
6Z da"
?g da"
9L dau
LA3 da"
tL5 da,
L27 da"

/\PPENDIX TABLE Îf. (eontinued)

??n
ñð .q

<Ro

ryR2,

VI
Sealed Tota] Adult
Brood Brood Est.

873
1?X Qr)Lv
1227
r1L7
1256
824

DATE T 2 XB"

*å *i éâ r'f ìf rá *i2^1
L96
3Lr3
428
r+zg

L7B
?11
6oz

Lt6t+

255
743
1'-7R
ttv

999
957
())
L+27

'* +f {t #'åû +å fs åt* tt
365^ 

^ " 53'- ?eL........ -++?.....-42Sin äJ$xxx*'*ä]$xx*x'.'*+a
6go L3o 32 4t6 L58
BgZ t+t+9 891
737 ?LL 5r+5 106n 200
462 ?87 609 l"zo7 jo4
BL o 293 642 3-264
191 6zt 1418
lBB 36? 757 L33B 557
A03 423 no reading 5¿N.B

VIT
Sealcd ßotaL Adult
Br"ood Brood Est"

677
r_ 304
135t+
rB94
x5L?
I (7n
715

,t
!
4I

2oo <^LL*/ /Bo7 L3g3
826 14gB
Bó0 1418
967 r42B
Cf *$'ÍSiú f¡+!S *l'#'F+fr#+$# # {S'ûá'$S

Sealed
Brood

VTIl
Total- Adult
Brood Est"

, <É.

¿ LL+

340
o.!. I
598

¿{.86

)Õo
Ì+66
t+4f
628

456
623
652
640
R)<

6r. n

234
?-25

)Y4
545
oor
575
3?7
6zB
)+8"7

627

Ì+24 56
489
6Zg 14r

13"¿+6
3"L42 238
1007 340
122.6 360
11" 0x.
L02? 4ç4
La37

753
995
955

995
BB6

r" r" 05

404
ì\ |

BOB
L220
L328
1395
i"o1)
14B7
L3.32
n '2,.)'2,

k36

(.¿.v
?10
36?

4ì+6
4¡e

continr.led,"o*"



AppENDTX TABLE rr BRooD couNTS AND ADULT EsTn\{ATr0NS FOiì THE L96B AND 1969 EXPHRT*

MENTAL COLONIES (continued)

Hive No" I
Reading Sealed Total Adult

Brood Brood Est,

u6qt9 da"
3t da"
tÐ da" 4LB
55 da, óoB
6t da. 564
79 da" 572
9t da" 667
L03 da, 639
L1-5 da" 758

l_069
L9 da"
3f dan
t+3 da *

55 da"
6f da"
79 da"
9L da,
L03 da"
tL5 da"
727 da"

828
L027
1"092
L042
!035
Luo5
3-263

Sealed
Brood

DATE I 3 rB"

ÏI
Total Adult
Brood Est,

360 56a
JBs 781-45r 1o7B
567 Lr95
502 11oB439 99J
643" 1360Lþ58 LL?O
502 l- 1B¿r
6ll 1249

L95
LqÁ
76L
6+2
854
<lrR

6zB
L573
LLzA
LL26
L322

958

ITI
Sealed Total Adult
Brood Brood Est"

7tz5

2)725

Brood

35050
3t+850
4037 5

49900

256
?h.Ê
LtV7

505
61,2
560
369
5L9
?06
570

1S

76)
?6?
oÕ)
7Lv6
lql+
740

reeorded in Square Inehes

426
693
9CI3

L o5o
1397
1.256

974
L22!
1 2A1
1306

iBl
110l_
1 388
L286
L329
L32o
L249

665
6Ta
872

i" 0i- 0
806

\026
LzLL
L22t
on<

1 LB0

IV
Sealed Total ¡\dul.t
Brood Brood Est"

g2?5

20800

28600
36t25
395?5

485oo

390
396
tt a e

416
l¡: ? fl

538
529
+)¿
559

?20
<tJ.?

64t
^ñ,)
vv I

799
<aÁ

523

6t+2
1¿!Ss

99t+t nA<
r.090
11A2
937

'7 ?'-Ì I

L9650

2,?22 <

4z9oo
46250

515****o*4r&*""83?5"283 706
329 6g1 14275
5og r- r. oó
3BB 8L4
322 Bl0
354 BsL

6to"" /
?1?5085a

6ot oo

20600
28650
l3i- 0o

eontinued. , " ,
lr

F



Hive No" V
Reading Sealed Total Adult

Brood Brood Est,

1969.
L9 da,
3f da"
4l d.a 

"
55 da"
6Z da"
79 da,
9t da"
L03 dâ.,
n5 da,

APPENDIX TABLE fI (continued)

t+t+g

789
.) R1

739
8<?
I <¿t

??t+

t962
L9 da" 35L
31 da, 327
Lþ3 da u 493
55 da" 608
6? da" 6J6
?g da, 546
9! da" 595
L03 d.a" +59
LLs da." 480
L27 da" 1+89

BB].
977

L27L
3-?.38
L3t4
3.604
r29+

Seal-ed
Brood

DATEI*318"
VI

Total "{dultBrood Est"

518 Lo95
1044 L5o5
1073 L522
983 lfitl

LOaL 14Bl-
?83 LØ3
6ti 845

)ou
^2R968

1i"30
Ltt+3
11<Â
LL97

gB0
937

1 001

VII
Sea]-ed Total- "{dultBrood Brood Est,

81 <O

23140

35Loo
381,50
t+gLT 5

)a6
)a/
522
528
<R1

JL)
375
563
703
572

26)
56a
64?
396
t+T j
252
33t

¿1. /
t+o
B0L
969

L207
LLL+?
L05t

879
ITBT
L297
I ??O487oo

VITT
Sealed Total Adult
Brood Brood Est.

629
r. n13
LOBz

779
827
508
765

B1_00

2L050

33650
348?5
38B oo

39250
42500

vaz 688 7B5o4?z B4B
455 1oi.r. 23075
628 L246
599 Lî99 3ffi5a
527 LL79 377006of L4z5 Ð65a
4?4 1099
'ir .å# # åå +{. is * +Ê t'. {l ds -Ë Jf tl å$ r,s -F 'lÉ

50
344
535
6Bg
QQl

68l
o'l r

23t+
650
9?6

L2.O2
L321
'1 ?1C,

L222

3Lg 526 ?600
328 ?62
359 896 202a0
59? L244
57A 12Ll- zg2oo
498 t295 335a0
595 \206
7 01 1-186
592 1.3-93 47 50a656 1-t+23 56600

eontinued,."."",, fr
-k'
¡\)



APPANDTX TABLE TT BROOD COUNTS AND ADULT ESTTI'{.qTIONS FOR THE 1-968 ANN ].969 AXPERtr*

llive No " I
Reading Sealed Total ,{du1t

Brsod Brood Est,

1 eÉê
Lg da"
3r da" LZL 3354j da" j5B 6rt
55 da" 54L LL55
6? da. 368 735
?9 da" 587 L2?4
9t d.a " ?BL 1l{.8L
n03 da. 809 142?
LL5 da"

MENTAL COLONIES

_19é.otg ð,a. 289 52L 6225
3L d.a " 256 685
43 da" 536 L!25 L7450
55 da" sBL L264
6f dâ.* 6!r L164 38650

l" åä " "!$$"""" *&Ê?¿"&g&4&

103 da" 284 295 2gooo
LLs da"
L27 da"

(continued )

TI
Sealed Total Adul"t
Brood Brood Est"

DATE TI 2 T.B"

270
7LL
960
a'7 ?tt *

L0l.2
o<1
a??

'7R <( vJ

t357
L546
1637
L44tp
L66?
L526

ITT
Sealed Tota1 Adult
Broo<1 Brood Est"

Brood is reeorded in Square Inches

22<
203
452
454
439
538
54t+
r+69
468

2a9,

628
O J.)
o¿Y
ol-å
767
Á>a

381
J'L
87?
95?

L047
L225
LjL5
LT22
yoo

633
11 <ô
112t,
1i.50
L L44
L3?3
LZLþ}

t+350

Lzg50

255a4
22400
369 50

T\i
Sealed Total- Adutt
Brood Bnood Est"

?Bt+
?2A

¿l"oo
ltJ2't I

ou)
<?1
618

L¿D
439
672
888
Êo?
Rno
704

37354

L.Êo
6rg

1Ð55
88L
946

L325
1 1BB
3"262

c¿r I

775
L2A6
J.J>'
1"R1
L60?
L297

ó 100

LBoz5

27L00
30r.00
42025

280
)1.1
450
/¿n c

395
<1lJ.

52t+
398
435

484.
<42

Lag6
933
983

Lr67
1276

968
1 006

5554

120',7 <

2L554
3337 5
3235t

32a00

continuedooooú



Hive No" V
Reading Sealed Total- .4du1t

Brood Brood Est"

196B
L9 da,
31 da"
+3 da"
55 dâ. 

"6Z da"
79 dau
9L da*
103 da"
LL5 da"

APPENDIX TABLE f1 (continued)

¿-L+ I
<R(
6ot
5LA
B28
794
690

åeet9 da"
31 da"
43 da"
55 da"
67 da"
79 da"
9L da"
103 da"
LL5 da"

628
LA25

998
1 046
1 

"Rn
1 406
r3L4

vl
Sealed Total- Adult
Brood Brood Est"

DÂTE TT 2 ].8"

2L7
1?8
459

"l+?379
6L7
)Õo
t[6 I
Lb1 'Ì

27L
7?3
899
850
983
422
899

l. ¿ P

6jz
Bgz
83L
943

L244
L328
3.040
1ñR<

6gg
L328
1393
r.5Bo
133L
1_ 5oB
L265

VTT
Sealed Total Adult
Brood Brood Est"

6325

t3550

221"50
tvt5zs
3II50

224 4og 6t5o
2L+2 5gB4gr 7ga 14600
533 1126
3go ga7 2j2oa
52t+ L273 28800
640 rzg1 338oo4LL L0óó 45650

25? 6zt636 1234
749 1309
772 t423
9Lo L5B6
Bor. L45l
834 L2g9

vl-tl-
Sealed Total Âdr¡lt
Brood Brood Est.

)LL2,

229
509
l^ / ã+0t
430
Z.altU I'f

576

575

259 556826 1316
gzL L6AA

LWI+ 3. B 04
927 r"58o
943 1562878 L47z

&To
700
ool
a1 2

913
î2L6
1 081
1'r11
f i?4

6525

L5+50

247 50
23600
3447 5

204
2X6
l+zz
?r4R

3?6
)))
6jz
6BB
6<t

345 6az5
<R¿t

Bg4 14200
BB6
847 19750

LtB¿ 24725
3"217 2927 5

12t+8

eontinued,"n""."
u



Hive No" V
Reading Sealed Total Adult

Brood Brood Est"

Lg68
10

3L
Lta

o'/
2At/
o1
1ô?
LL5

da"
da"
da,
da"
da"
Ä^uAc

da"
da"
da"

APPENÐIX TABLE IT

33î
R <x
/ l, Pa+)
I )2.

6L4

1 aóq
L9 da"
3I da"
4Z d.a"
J) u@e

6l da"
79 da,
9L da"
103 da"
If5 cla,

D)Õ
1 OA?
1250
L)t+g
1_ 1_ 1"8

L329
t 10ó

VI
Sealed Total Âdu-It
Brood Brood Est"

rì^rnE'1T ? lRu¡7,LÐ I-L ) J-!o

flfff +ô+F+sr+",r15ü""öäþrr" 
300183 5L9 34245L 796 9950 568

340 805 l+33
t+44 986 ?LBso 39i
595 L2L2 30475 536624 1339 3g5oo 723474 5xB 7:9OIO

( eontinued )

398 79669r L2g4
885 1jgt+

1oo3 L6o2
854 L360
?60 129?
748 1305

VII
Sealed Total Adult
Brood Brood Est"

Lõn

<?u
n¡ |

2?O

<)o
1IL1

L143
a21
956

lroo
1 ?6"
1_269
127t

817
L?ot+
Lo69
1_ 1- 04
1 

",qÁ1 <2'
1"r67

vxtr
Sealed Total AduIt
Brood. Brood Est"

Aol <

20L7 5

35200
34925
34950

46250

J)+
30?
tJo
tu.r o
4ó0
?56
584
308
¿vo

26L
794
R<a

968

Ao¡
6?o

112<
976

LA63
L57B
l Or_6

649
602

6BB
1418
t Lt(,z
1l_01-

96

BSoo

L7325

306oo
383oo
5L600

41-

321 5?o 8150
343 Bo9
5fi î259 1?65a
415 989jt+g 920 24i7 5

35þe+b'.*Tf ðö"r99ä9"
558 Boo 283?5
230 395
584 é,jo55900

eontinued.
F
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APPENDIX TABLE II - BR00D CoUNTS AND .{DUr,r ESTTMATIONS FOR THE Lg6B AND t góg EXPERT*

ûffiNTAL COLO¡IIES ( continued )

Hive No"
Reading

t9 da"
3L da"
4l da"
55 da.
6f da"
79 da,
97 da"
L03 da"
tL5 da"

L96g
19 da"
3L d.a 

"43 da. 
"

55 da"
o'/ cla u

?9 da"
9L da"
103 da"
LL5 da"
L27 da"

Seal-ed
Brood

ï
Total
Brood

325
6<<
12'7
638
632
670

Adult
Est,

754
1r7 5
LL67
L059
LL09
L 020

ÏI
Sealed Total ¡\dult
Brood Brood Est"

DATE II 3 18"

3oL 63L La375 294
389 849 ?95t+66 LAgv 21000 43a
538 1" 181 LtB?
+7i r-L0L 32000 484
488rr#rr{cf öftï*.&ïftö 5zo255 3?B 5J225 404
6o 64 4o4oo 495

2)5

L62
6Bg

799
636
550

579
t06t

02<
1¿+10
1114

78B

lTI
Seal-ed Total
Brood Brood

)86 792644 LL?L
620 1046
638 LLLTó18 ra67
743 L242
683 1to7

4BB
773
985

1 082
LL?6
L222
gt0

L0?t+
580

AduIt
I'^ +

827 5

1(J-1e2 <

?945a
32500
38o5a

39500

Sealed
Brood

283 582 990a
?(( a71
¿J} 

' 
I *

458 L097 L997 5
585 LL55
502 976 30550
558 1.3rt 326006oo 1o?2 48L00¿lBB T? 5L22 305 584oo

IV
Total Adul-t
Brood Bst*

a?1

?49
754

64+
704

708
1 1lJA
14B6
LSzz
1- 188
1 2?'

9BB

3?B
4zl,
577
Aza
6ta
401
l-C I
4¡4

6fe 865o
iRo
I v/

I >l+o '! oonn
e-'/

1n1 2
1?1Ê 201nO
t zÁz aÁann
^)"J

1.284 40050
4zo 46050

continuedâo(ûçso
F



APPENDIX TABLE II BROOD COUNTS ltND AÐULT ESTIIVIATIONS FOR THE 1968 AND 1góg EXPERT-

MENT,{I COLONIES

Hive No" I
Reading Sealed Total Adult

Brood Brood Est"

L269"
L9 da"
31. da 

"43 då. 
"

55 da"
o'/ 0.â 

"79 da"
9L da"
L03 da"
LLs da"

229 529
327 773
383 777
586 L027
731 L39o
797 \47 5683 ngr

r oÁo
=--¿_z¿-t9 da" 294
3L da" 352
43 da" 4Tz
55 da" 3?6
67 da* 552
79 da"
91, da" 528
103 da" 450
tr"1J da"
127 da"

II
Sealed Total Adult
Brood Brood Est,

DÂTE TIT 2 TB"

23L
4+5
575
798
792
2<2
?L6

'JÓ758
905
9L4

L23o

I 168
1 084

)¿(

1 086
4 (rar)( )
L350
L392
L+34

87o0

19955
25950
3397 5

b<r nn
<?.7 <

TIT
Sea]ed Tota1 Adult
Brood Brood Est,

232
209
397
?88
52L
Lt7 5
<(R
3L0

rg0
?<?
440
607
?48
968
795

405
<Lt.l

724
932
99L

L2J7
L052

343

l. / /+o)
870
oa2

x-t 01
1499
L672
1 ?74

567 5

1"2950
t53oo
?1 <<O

4ogoo
45¿eoo

IV
Sealed Total .4dutt
Brood Brood Est.

¿JJ
too
lt, <¡
+LL
¿ro1

j7B
2,?'7

¿rno

234
359
6LL+
874
'7 ?2
743

495
629
Ê,Ê, "823
BBl
ÊR"
777

¿r10
,t <Á,

1 n7R
1455
rr)r
oon

Õ)

7025

1602q
2oB50
28000

)o Jra
t+ 5T ao

244
222
2.1 

^277
)oo
624
4L6
59+

466 5445
500
723 14850
B?? 16a50

l_401. 2190a
1 <l+2
L22B
1399

ecntinued



Hive N0" V
Readi.ng Sealed Total ,{dult

Brood Brood Est"

å:áå
L9 da"
3L da"
4j da,
55 da,
6f da"
79 da"
9L da"
i.OJ da,
LL5 da"

APPENDIX TABLE II (eonti.nued)

2t+6
??Á
385
558

200

!eþ9
L9 da"
3L da"
43 da,
55 da"
6T da"
79 da"
9t da"
103 d&. 

"X15 da"
L27 d&..

458
1?1
803.
977
997
200

tt I

Sealed Total Adult
Brood Brood Est"

ÐATEITI*2L8.

238
226
Lþ47
531
690
644
433
Áoc

100
438

805
,7^a

'7?1| ry+

693

l& É,á

álL <
RzRvtv

l" 0L l"
L?56
r442
1 OBB
x 3r_4

454
750

L062
1<ô<
1 3oB
L27Z
L2A4

vlr
Sealed Total Adui-t
Brood llrood Est"

60? 5

t4t+7 5
20200
350a0

489 50
5L025

223
275
397
t+34
<8¿'
t+zB
6x4
6Lv7

x 4.7

48ç
OJU
6qq
.7 1R

848
o1Ð

2.24

597
o)r It

B ]-B
11" 04
1 L84
LL5L
n6L

434
x 003
LL6L
121+0
T2L6
L39t+
LLg6

VTtrT
Sea1ed T*tal- Adult
Brood Brood Est,

6?.5a

1202<
L77 5a
29000

L+2L50

, É^^

340
)¿¿
532
out
593
295
<20

? ?')
tt 6,

793

Rn"

t+64

7LZ
a,7 

^/Í v

986
L094
LL35

829
ta59

1ÁR

662
ao2

1.304
'¡ ?on
1?61

617 5

L655a
205?5
22850

161 3561_ó4 442
234 ó14
356 903
547 La53
6zT LZo6
597 L039
6gZ rl36

t+ 507 5
330'70

491 0

9t+ 50
\3350
'1 0'1 ?4

39t+50
38400

continued g 6 o

r,*



I\PPENDTX TABLE Ir BROOD COUNTS AND ADULT ESTTMI\TÏ0NS FOR THE ng61 ltND Xgóg ExpERI*

I{ENTAI COLONIES ( continued)

Hive, No.
Reading Sealed

Brood

1%9" Jss&*r
TFã" " I0T"+t+r.lr.ltäör.fá$+s*í+Êås'i++f 

tÉ'nåäöo***ooäåå+ç+$ì++$-Þ++'lt*s.lf

3L da " 326 326 Ð6 86
43 da. j 4t 9r J49
55 da. 26 Lgz 361 722
6Z da" 461 B3z ?14 rLBg
79 da" ¿&00 4oo 768 126?
91 da" 7)2 L377
103 da"
tI5 da"

I
Total Adult
Brood Est"

1-Ç da. 287
3f dã." 449
43 da " 54O
55 da" 396
6Z da" 5BB
?9 da" 620
9L da" 5t7
103 da" 575
i- 1- J da,

II
Sea1ed Total Adult
Brood Brood Est"

DATE TII 3 18"

6rt
944

1 01B
970

1202
1 ?O1
LL97
1259

10100

23000
26925
39450

55250
<o6> <

III
Sealed Total Adult
Brood Brood Est"

All brood is recorded in Square Inches

lÊ*Ê-]r*slrr"rrâ Below this line data was not used

302 5LL 9270
383 779ltot 8?¿r 18??<
+r$þxx,*xxæél"t+Í96"
3t5 B4o 21250
4L2 ro5g
52L 928 32950
5L0 L0L0 3t+850

2A<
4?z
<Aa
A,t,l

6a2
'7glJ.

<ÁR
a16

1\07
ttht
7240
902

TJ56

IV
Sealed Total Adult
Brood Brood Est"

t+02
440
JIU
483
¿n?
( n¿t

557

228
442
o1Õ
lARtt"

1?l+

4gl
7BL
ry01
I /L

820
t_ t_ 01
?t\(t,

1- L41-
1 0q8

<ao
Êo<

1 1?"
1.260
L?r5

Al,.)
L0 57

a12 <

16500
2162<
28950

)41 qn

)9350

261 564 B2oo
<?o o?R
JJ/ /)vt+42 gjÇ \9350j\z 964 2Le50
r ä A+É 

+$ {.1 #. +s þl ft+r Þ\ryry zrb*|-*J]|2

ô

continued
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Hive No" V
Reading Sealed Total Adult

Brood Brood Est,

3,969-
Lg da,
31 da"l+l d.a 

"55 da"
6Z da"
?9 da"
9L da"
X 03 da"
115 da,

!Æ2
19 da"
31 da"
43 da"
55 da"
o ( fi.a"
79 da"
9L dau
103 da"
Lt5 da"

342
(Átu

7t+B
762
67t
624

APPENDIX T^&BLE TI {eontinued)

574
oR')

LOTB
L242
L379
11 40
L26Lt'

VT
Sealed Total ¡ldult
Brood Brood Est"

ÐATE tII 3 rB"

2ALL
t+t+7
<lt.t

359
503
533
Laa>

57L

L67
tvz5
52L
666
620
717
3?6

6L4
BLþ2
a1?
B6B

Lo67
L2!L
L0?6
IIItt

t+ 5z
B0r.
Ro<

Lo56
L22L
L07)

acA

VII
Sea1ed Tota1 Aduft
Brood Brood Est"

x 0450

l98oo
30300
32900

325
Lþ82

547
350
378
28t+
2 <LL

1L9

3.4\
¿ra 1

6gz
28C
658
62t+
^ 

/ l.

JOt+

)69ao
t+77 50

551
957

r0L5
L029

992
830
? 5¡+
678

¿+BB

926
r" Ló0
1 'î 01

L264
9Il-6
364

VIIl
Sealed Total- .¡idul-t
Brood Brood Est"

B5oo

1V725
269oo
35950

53700
4655a

197
460
5L0
531
577

6L4
\/ t

a tt /

oo

¿
2L2
310

5?o
BB¿l

%t+
I 068
L2B8
Lr_0B
1 ô71
L3-24

r&<
lBq

2
I+L{L

^(\j

9t+00

L7950
31554
3367 5

319
395
478
318
4t+3

399
483
386

?oR7 <

<1 
"<ô

60v
?44
846
823
946

I 051
94?

I 009

7204

L6825
atÐAA
30625

46400

r
Uì


