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ABSTRACT

tr"our Paraineters rlere chosen in this study oir wliich the etTect

of both u'eight and genotypes ofhoneybeequeefis as well as brood

status were studied. One of these parameters is related to the pre-

mating period. beiiig the acceptance rate of the introduced queens. and

the others are related to post-mating perioci, being mating success,

pre-oviposition period and sperm counts. Thc genotyLre of the qLleells

had a signit'icant ef}-ect on both pre-ovipasition and the number of
spermatozoa in the spermatheca. rrhereas this effect was flot

significant on acceptance rate and nrating stlcccss. On the otiier hand.

the rveight of the queens shorved a significant etlbct on both

acceptance and pre-oviposition period, but did not show a significant

effect on mating suocess and sperm count. A trend respollse \l'as

estabiislied to test the linear depettdence of Lroth acceptance rate and

pre-ovinosition period on the u'eight. and the result verified this

relationship. be-in-s positrre riith tite lonner and negative ivith the

latler. The comparison bet*eeu diffcrent genot)'pes under stud.v

showed the superioritr of the F1-ltalian hybrid queens to the

remaining genotvpes.
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'I'i:e effect of sealed brood itias superior to the eflbct of tlie other

brood status for all parameters nnder studr " On tire contrary- i!-re

rreatments conlaining nnsealed brooci showed an inhibrtory eff'ect tx
turost r-rf the parameters under studV. rvhen botil compared '"vith the

treatment containin g irormal brood'

KeJ: words; acceptuftce rute, Apis mellifern' Lt{spped brood' genoi}pe'

ht)ne1:Sgs a! m{}tifig sitccess, pre-oviposition perir;tl'

sperm t:ourtt,s, uncapoed hrood' virgin queens' weight'

i. 0'i"ROIIUCTION

Mating of virgin qr.ieens is the last step in producing )oung
laying qr""n, . Tire new emergeci queen has to atlain the reproductir e

.uputitii3, cf a colo*y,, and i* order to ob,tain a luli-laying queens. thel'

ha-ve to be cared for, either during rhe breeciing period or after their

elnergence. During the breeciing period. the breeder cati play an

imrrJrtant role to establish a suitable situation for achieving this

pulpase. r,vhether b-v choosing the right ian'ae-age for grafting cr by

establishing the suiiabie situaiicn in thc brerding colony (Laidlarv.

1,919). Ouiing the post emergence period, the brecders have to treat

the ernerging qu""nr in a proper manner from the entergence until

their rnating. There are many parameters ihat could be tlsed tc judgc

and select the queens after their emergence. Some of these parameters

are io be considered during ilie pre-mating and others are related tc

post-mating perioil (Huang an,j Zhi. 1S8-i). In order to obtain the

optimal uutu"t of these paralxerers. it is very important, lor the

bieeder. to be aware of the diflerent tactors *hich influencethern.

Some of these factors are related to the queen itself (Szabo. i973) and

others are related to the situation of the breeding colon3'(Piiipenko.

1976) or the external environment, in u'i-rich tl.ris coionl is eristed (E1-

Sarrag and Nagi. 1938). fhe genetic-relationship bet"reen the

introJuccd queens and bees in the receiver colirnv is onc o1- the

f'actors. r.vhich need to be shed the light on'

Ferl (1997) reported. that rejection behar,iour of the coionr

ttirvards queens is much more colrelated rvith the introduction of a

queen of a diflerent race from that of the colon;u. 1'he n'eight of the

queens at emsrgence is considered to be a usefttl inder for

bcekeeper in seiecting queens iSzabo. iq7l). since it is rc-lated tir
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to other econcntical characters- such as the antounl ofbrood tliat the

queen cen produce ( Avetisyan. 1961).

In ihis stud.v, two firctors related to tlie virgin queetls, being the

iieight and the genetical origin of the intrcduced virgin qucens' and

one lae:tor reiated to tlie brood, being !:rood status. rvere studied ta

clarifi tire eflbct cl therrr on solne parameiers used for judging

honeybee queens.

2. VIATERIALS AND METHODS

1'his experimerrr rvas carried out d*ring the summer of 2002 in

the Facuity' ol Agriculture. Minia Un!vcrsitv. rvhile tlie qu€€ns \4'ere

prepared in the Beekeeping Section of the Plant Frotection Institute.

Scarching tor the best genotvpe. rveight of hone-vbee queens and

brood siatus. 1 12 rnating nuclei.li'ith 5 fianres in each, n'ere prepared

1br receiving 112 r'irgin ipreens of difl'erentgenotypes.Thequeens
rvere reared anificialiy' b1" Doliltle method (Laidlaw, 1979) in cell-

buikling colonies bl, grafting lal,ae 2'i hours old. 9 da-vs later the

queen cells werc removed from the cell-building eolonies and placed

under hegri-spherical cage s irr queenless coloaies ultil their

introducing in the mating nuclei.

2.1. E,ffect af genotypes and weight of honeS'bee queens on their
acceptance rate, mating success, preoviposition period and

sperm counts
Out of 112 oipiran mating nuclei used in tlris study', 72 were

chosen ranclomlv for receiving the same number of virgin queens.

The queens tested in this experiment were grouped according to their

genoi-vpes and ueight. TI-re teste,l geno{Vpcs tYere chosen to represeni

the mosi common honeybees prevailing in Egypt. as follows:
Carniolan queens (Apis mellifera curnica)
Italian queens (.A. w, liguslit'a)
Eglptian queens (.A. m. lctmurckii)
First-hybrid Carniolan queens (F i -Carniolan ;

First-hy'brid Italian queens (F 1 -halian')
Beforc introducing tlrc queens. thel' were rve ighted and

classified accordingll to three rrcight-classes as follorvs:



-40-

ln the first class, the weight ranged between 140 - I 60 rng.
In the second class. the weight ranged betu,een 15i -180 mg.
In the third class, the weight ranged behveen i 81 - 200 rng.

T'he queens rvere introduced into their transftrring cages in the
nuclei. and two days later, the cages were opened manuaily to free ttre
queens, and allorved to rrate naturallv.

2.1.1. The effect of both gencfvpe and rveight ofvirgin queens on
their acceptance rate
iiaring introciuced rhe difl'erenr quetrn groups rir ihcir nuciei. the

acceptance rate was esrimated after trvo days iiom their introduction
tirne. l'he loss rate of the introciuced virgin queens rvas analyzed using
contingency-table analysis using statistical package system developed
b\, i{oim1i 997). DifTerences at 5oio level of probabiliti, \,vere
considered to be signilicant.

2.1.2. Effect sf both genotype and weight of virgin queens on their
nrating success
Having released the r irgin qileens in their nuclei, they were

checked regularll' everv two days fbr eggs arrd the niating rate of the
tested queens have bee* detennined" T'he queens were considcred to
be successfully mated rvhen thc first area of capped worker brood had
appeared.

\'lating succe ss lvas treated statistically by using cor.itingencv-
table analvsis. aird the 0.05 level rvas used as a criterior ror the
presence of si gn ificant dillerences.

2.1.3. Effect of troth genor)'p€ and rveight of honevbee queens on
the pre-oviposition period of the naturalh. mated queens
l{aving seen the first egg-area olthe mated queen. the cinset of

oviposition rvas determined in each nuciei. For this purpose. tiie
nuclei ra,ere checked in t*,o periods during the dar,: At 9 a.m and at 6
p.m. The pre-cviposition perir:d is the time betx'een the queen-
introciu:tion and 1he onset of the oviposition. u,hich *as iesied
statistically using two way analysis of variance^ foiior,red by LSD
test lbr multiplc comparisons betrveen ilie ineans.



-4I-

2"1,1. Ef?ect of bqrth genotype anrtr weight slf naturally mated
queens on the numlrer of spermatozoa in the sperrmatheca
The successtully rnated quccns r,vcre killed and dissected in all

trcatl.nents after oviposition onset and the appearance of the first
worker sealed broodl then the number of spermatozoa in tlre
sperrnatheca rvas counted using the spectrophotomcter (l larbo, 1975).
The dil'ferences betr,'een treatments were analvzed h1, two way
analysis of variance, firllowed b-v LSD test tbr multiple comparisons
betu'een the means.

2.2.Effect of brood status on acceptanee rate, mating success,
preoviposition period and sperm counts
Fourt.r,' mating r:uclei were prepared for reciving 40 first-hybrid

of Camiolar: Queens. The nuclei were so managed that the,r,lrill
conlain different brood status in thc ditlbi'ent ireatt.netrts as follorr,'s.
l0 nuciei with oni;. capped brood
10 nuclei$ritfr unseaied brooil
10 

'broodless nuciei
l0 nuclei r,vith capped aiid uncapped brood (normal brood)

The four pararneters \!ere measured and anaiyzed as mentioned
in the first experirnent. f'he means oi' acceptanre rates and mating
success rvere treated statistically using contingencr'-table anal-vsis.
rvhereas pre-oviposition periods and the nuurber 6i'-rpermatczoa in the
spennatheca were analvzed using one uarl, altalysis ol variance.
folL:wed by LSD test for rnuitipic comparisons betrveen the means.

3.RTSULTS

3.1. EtTect of both queen genotype and weight
3"1.1. Acceptance rate

As shown in TaL,le (l) and Figure(l), the acceptance rates
ranged between 66ok and 100% for queens rrith light and heavy'

weight values. respectivell'. The effect o1' weight on this parameter
rvas sigrtificant.

Also, there \\'as a linear tenCencl' ol tlii-- acceptancc rate to
increase with the increasing ol-rieight for all genonpes under stud):
this linear reiatior;si:ip $as stati5ticalir sisniilcart.
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Another notation could be seen from Table 1i). when the values

of both light-weighted lberw*een 140 and 160mg) and heavy-weighted
queens (benveen 181 and 2i0 rng) werc compared, The values of the

acceptance rates in the light-wcighted queens ranged tiorn 50% and

8096. whereas similar values of this parameter were cbtained iu tiie
heavy-weighted ones.

Comparing the different genotvpes u ith each other. the first
Italian queen hybrid hacl the highest acceptance rate (93%). while the

Egyptian quecns had the lorvest vah:e (75-o'o). When the hi,brid queens

\!ele grouped and cornpareci iviththe Dure ones, itrvas cleartliatthc
a\ierage yalues of accoptance rates of the hybrid (90%) were superior
to those of the pure ones (8Oozir). These differences. however. n'ere not
significant. and therefore" the genoirpe of virgin queens has no eff-ect

on the acceptailce rate ofthe introduced virgin qucens.

1 40-1 60 161-l1A0 1 81 -210

Weight(mg)

Fig' (l): Acceptance rates of the introduced queens of fiv.egenotr.pes
undcr studv (the upper right graph sho*s the linear
relationship cyer all genotypes, p< 0,05).

-+-Carntolan *{p- F1-Carniolan -.-.. ltalian F1-ltalian -rr-Egyptian

F,ii
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Table {1} : Effect ofgenotypes and different weight categories of honeybee
their arceptance rate.

3.L2. Mating suctess
As shown in T'able (2). the averagie values of this parameter

ranged between 7lYb and 90Yoi* hcary- and lightweighted qut:ens.

respectivelv. These differences, hou,ever. &'ere not significant (Fig.

2)" SuccessIui mating apparentl]'did not depend on the rveight ol-tlrc
virgin queens regardeless ofthe genetical background o1'the queens"

Clonceming the cornparison betrveen the different genotypes

under studv. and on the level of all r.reight classes . the first Italian
h.vbrid shr:r,r'ed the highest values of this parameter ( I 00%), whereas

the pure ltalian queens had the lowestr one ( 67%).
In the three w'eigl-i1 classes, both of pure and hybrid ltalian

queens shor.ved thc same values of this parameten (679'i, and 100%

respectivel-l ).
Among the ditTerent genotypes, the hybrid ones (Fi-hybrid

italian and Carniolan queens) nere superii:r (9290)to those of the pure

ones(71%). and this difference was statisticaiiy significant.
Accordingll', tlie genetical origin of the introduced virgin

queelis has a significant effect on their mating success-. but in
comparison with the acceptance rate, the weigirt of the introduced

virgin queens did not show significant effect on this parameter.

ueens on

\\ eight

(lenofvnes

140-160mg l6l-180mg 181-210mg Means*

No
Acceptance

(,/"\ No
Acceptance

(%) Nc
Acceptance

{"h\
Carniolan 5 60 4 100 6 100 86,610h t
f l-Carniolan 5 80 5 80 5 r00 86.67Y, a

Itaiian 5 6U 4 /! 6 100 7833'/" a

F1-Italian 5 80 4 I00 7 100 93.337o a

4 50 4 /l 3 100 15o/o B

\Ieans* 66o/ra 867oab 100Y"bc
-.!11 nvo means are signrfrcantlv different ifthey are tbllorved b-v letters that arc all difibrent (P < ().i}5)
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140-160 161-180 181-21t)

\r(eight (mg)

Fig. (2): Percentages of mating success of the fir e genotypes of horrevbee
queens under study (the upper right graph shon.s the linear
relaticnship over all genot-vpes. P>0.05i

|-+

*Aqntrrn means are signit'icantl1, diff-erent if thev arc 1b1loried hr letters ihat are ali

diffcrent (P < 0.05).

120

't00

aEso(,
o;s 60

E40
E

1.1.3. Pre-oviposition Period
As the resuits indicated. the pre-oviposition period rvas aff'ected

..:rLll;arrtlr hv rhe weight of the queens. The value aill-ris parameter

Table (2 ): Effect ofgenotvpes and to the r irgin queens on their mating sulccess.

1.10- l60mg l6l-180mg 181-2lOmg Means*

No
Llating

success t.yo)
\o 1l ating

success (o/o)
\o Mating

suceess (9/o)

Carniol*n 3 66.67 I 6 83.33 75ot'o ab
91.61'hab
66.0: a
100 b
12.22 *b

Fl-Carniolan 4 /5 I 100 100

Italian 66.67 1 66.67 6 66.67

Fl-ltalian 4 100 4 r00 100

Egyptian 2 5U 3 66.61 100

Means* 7lo/" a 81.6694' a 90oh a

---+- -.,&i
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in the i:eav;r-weighted quecus (181- 210 mg) tvas lower tltan those of

if-,. 1ig*,,-*"ighte; on*t 1't'10-160t'g). aird the'n- were 7'38and i0'63

,toy-,.--."ro"ciiv"ly. In oiiier r.vords-the light quecns (i40 mg and

iigf*O starteci taying eggs approximatel-v' 3 days later than the heaq"

qii.*rt {rveighted 1 81 mg and heav ier)'
'f h,e linear relatioiship berween the weight of 1[ie queelts and

rinie elapse6 since their iniroduction untiithe,v start egg-laf ing was

lound to be significant (Figure 3)'

Concening the g*"ltyp*' the results showed also significant

ell-ect especialiv berrieen 
- 
toth Eg-v-ptian and t'irst hybrid ltalian

qu,**n.. ,ilri"h vier,l'ed the -shofiest pre-oviposition period' on qrne side

an,l Camiolan. Fi-Carniolatl hybrid and italian queens on the other

side {Tahle 3i"

Co,z

+m>Eo-.
d)

L

16

14

12

10

I
6

4

z

0

40-160 161-180 181-214

Weigh(mg)

Fig.(3):Therelationshipbetweenweightandpreovipositionperiodoffive
genotypes ofhoneybee queens under study (the upper right graph

ihows the linear relationship over all genotypes, P < 0'05)'

181-214

iian -:=' ltalian *ce*EgYPtian
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3.l"4.Sperrn counts
As shorvn in Table {4), the a\,/erage ralues of this parameter

raitged betrveen i miliions in li-eht_rveigirt".l qr".ns and 3.7i in
heary-rvci,rhted queens. T'he ci,-irelaiion betneen ryeight apd rrurnberof spennatozca over alr genor'pes " holi,e'er. *.ar-stati.rtic,ir,, nno
significant iFrg. 4).

With regard to the genol,vpe effl:et. the results sholecl a
significant effbct on this pararneier. when the comparison was carried
our bef"'vee, all --aenot1,'pes unrler stud1,., the firsitrtalian hybrid ro,as
superior (4 millions) ro the orher eenoivpes (3.2g. 2.g4" 2.5i and t.54milli*ns. in Carnioran, Itaria,, Egyptiin. and Fi-hr,,brid carnioran
bees, respectively'i. The hyhrid queers sriowed supcrioritv when the-r-
were gr*uperi and contrasted against tiie purc cnes. bei.g 2.g3 i* the
fcrriner and 3 "77 rnillicn in the iater.

5

E^4
3ers 3
()c
o-a* 2

t

,a:,=a:,; li:.::: :'-:, : :lqr!

; :i'=: :;: l::::=r il, :==-rts+'.::::::i, ::::::::=:. :a::::::::- r:.,:..:-.::,:ri..r..,...:=:i:: rt:i:::::::::i :::::.1
:::,::: :ri:r=r ir.;::=,i irrr::.,.ji. .;:':-',. .: ,lit:::::::- '.t:t=:il:rir.i:.:r!-i:

%

1 40-1 60 161-180 181_21A

Weight (mg)

Fig- ( 4 ): Average values of sperms count in the spermatheca in the five
genotypes of honeybee queens under siudy (the upper right
graph shows the linear relationship over all genotypes,'f.O.OS1.
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3.1.S.Effect of the brood status on the four parameters under
stud.v

3.1,5.1. Acceptance and pre-oviposition period
The acceptancc and oviposition time arc the most sensitive

parameters 1o both presence and kind of brood (Tabte 5). The highest

6gc6rptance rate obtained rvhen tnating nrrclei rrere prol'ided vvitli onlv

seaied hrood (100%). w.hereas tlte iowest value rvas obtained in those

rvithor-rt any brood. The prcsence. of only sealed brcod had the satne

eiTect on pre-oviposition period. while the shorlest (5 da1's) r'alLie uas

obtained with adding of' onlv sealed irrood. thc prescnee of rrrr{ea-led

brood delayed oviptsition to 22 da1s, ibllgrved b-v those rtithout auY

brood {17 days).

Effect of brood status on the parameters under stud

*.t y t*n il,:ans ate signriicantlv driltrcnt tfthcl arc lirlk:ired b1 lctters that are ail drllerent iP < (i 0ii

3.1.5.2.Mating succcss and spermathecal content
in cctnparisc'rt: "rith the nvo prer ious paratrleters. rnating

success and spern:athecal contetll \\ere r:rrt afi-ected -ilreatl)'b.r the

kind of brood e-'isied in the nuclei. ihe nrating success i'ate,c ranged

from 710/o (r:nsealed brood) and 909'o (seaied brcod). but uithout
having signifi cant difl-crcnccs.

Concerning spertn counts. the average lalues hati the lo*esl-

range in comparison ll'ith ail pararleters rinder studl {1.8 l.i
miilion). This parameter seems to be not affecteC br tire kind of brood

added to the nuclei. Both ntatirrg success and the nutnber oi'

spcrmatozoa are two parameters that have something to do rr ith

mating, carrying out outside the hive. and thus the brood had not a

signifrcant effect uu them.

able (5 o STatus on tlre parameters unoer

Brood status
Acceptance
rate (7o)*

Preoviposition
neriod

Mating
success (Yo)

Spermathecal
content*

Sealed Brood
100 a 5"2 ba 90a 3.ll a

Unsealed Brood Ttab 22.4 b 71.47, a 2.83 b

No Brood 50 bc t7.4b 80a 2.9 ab

Normal Brood 70 ac 8.42 c 85.71 a 3.08 ab
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4. DISCUSSTON AT.{D CONCLUSION

The result of the first experiment sliolved i.he irnportance of the

queen weight to both pre-oviposition period and acceptance rate. This

couid be explairred b-v- the fact that the heavy-rveighted queens are

more attractive to the bees (llawasli et a|..1983 and Schaper, 1985).

This attractiveness ma]' encourage the acceptance of the queens

easill'. and the queen has take more afiention fi'om the bees than the

light-*eighted queens. 'Ihis ma1' be reflected b1 feeding the hearr.v"-

rveighted queens more vigorousll than the light ones, the process

wiricir nlay ar-ceierare their maturation. tireir tnating anci consequentl,v

the onset of egg laf ing.
This conf,irms the results of Taranov (1916), who demonstrated

that both pre-oviposition period and the acceptance rate ofqueens

are closely related to their rveiEht. Consequently, proper care for
breeding a good qualin queetls assures high acceptance rate and a

quir'.ker egg-lal irg lor naturalll maied queells.

In contran'. the queen xeight did not affect the numbcr ot-

spernratozc'ra anri ntating success. This result coincides rvith that

obtainecJ b1' Koeniger et it!. (1995), who diti not llnd an1'reiationship
betrveen queen size and both mating success rate and spermathecal

vdlurre. Tire later being related positiveiy uith the number of
sperniatozoa ii can coritain (Kobei. 1968).

The pre-oviposition period is the onll parameter heing aftbcted

by broth genot),pe and weight of queens. Or.: the other hand, both the

queen acceptance and mating sliccess rvere not affected b1' the

genetic-background ofthe testeC queens. For studfing the acceptance

rate. the queens \vere introduced into hvbrid colonies and therefore-

the diff-erent relatedness degrees belrveen genotS'pes of both queens

and host colcnies were generally ensured.

Although it rvas stated that queen honevbees provide genetic

cues that can be used b1"w'orkers to assess genetic rclationship ( Page

and Erickson. I 986). rt{.} significant diil-erences n ere observ'r'd

betu,een the acceptatrce rate of the queens used in this studl'. This

result coincides ia'ith that obtained bv Guztlran er a/. (1997)' ivho

fbund that requeening Africanized coi,-inies \\ith Europear queens did

nat affbct negattvei)' the queen acceptance rate. In contrary'" Ehadi

ii98S) lbund ciifi'erences in the acceptance t'ates betlvcen 5 differcnt
queen genotlpes. but he did not vieu'the genetic reiationship betx'een

the introduced queens and the bees in rhe hcst colonies.
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Further stuoies are. theret-ore. needed using concrete gcnc.typcs ot
both queens and host colonies to tcst the behavior of the bles cLarl-v.

With respect to mating success ratios, and although the general
cornparison betueen the 5 senorypes did not sliiv signifi"ant
differences. this difi'erence has beconre obvious u,hen the p',-tluria
queens were groupeci and ccrnpared againsi ihe pure ones, ihc F1_
hi'brid queens seern to be rnort: vigor a,d attractive r.o the drones a*d
therefore a full-niaring proccss coulcl be cnsured. Another
interpretatior could be dra*,n fiom the fact that, there are differe,ces
in the orientation abiiitl of queen hone',,bee between thc races (Adam.
1982). The lorv mating success values of the ltalia, queens ('r-able 3)
could be, therefore. erplained bi, high drifting valie ot this race in
comparison to other honevbee races (Adam. lgg2).

corcerning the cfibo .1- different irrood siatus. and as the
results in Jablc (5) indicated there mar kre ditTerenl effeets of both
capped and u'capped brooci. \\-hcreas tire best results were obtained
wllen onl1" cappcd brood rvere added. thcse parametc:rs shorved
inferior values ulren unscaled Lrrooci rvere eristed in thenuclei. lt
couid be coiicluijed that the sealed brood has a stimulalory effect orr
all pararreters, w'hile the unseared broo.l has an inhibitor_r. effect.
rvhen both treatrnents were compareo with the treatmcrit rvit-hout any
brood. This could be attributed to the effect olthe chenrical substance
(Ph-eromclnes). being emitted frorn the n,orker brood and releasing
ditl-erenr beha'ior patlerns and so difterenr functions (Le-Conte rl cl.
1995 & Free, 1987). These diff'erence funciions courd be explained tr1,
ciifferent pheromones' roles of both brood status, but 1,et no published
data are alailabie to support this explanationl 'l-herefore. firrthe-r
studies are needed to explain cheinicalil,the different effecls of botir
brood t'pes in honeybee colonies, The inhibitory and stimuiaton,
elfects of the brood rvere stated to be found on ilianv colonv acrivitics
(Frce, i 987).

The mating success was better in ,uclei ha'in.s brood than
those without brood. Sirnilar results *erve obraired b;, Hellrnich et ul.
(1986). and El-sarrag and Nagi. il9ggj.,{nion_s the ditferent brood
status, the presence of seaied brooc re:;uited in rhe bc-st mating and
aceeptarce ratios. These results corrL)borate reporls oi supeiior
values of these parameters *hen nuclei cr,ntain onl.'capped Lrrooir
(Siiva cl ai.. )995 & Jr-.lins-sr-,n ar:,C Joiti.rsstrn. jglg).
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Botlr the pre-+vii:"-sition period andthe numLrer of spemratozoa

lverefbtrncltobereiatedpositiv.elywiththepresenceofsealedbrood.
Thepresenceofcapperibroodma,vaff.ectthebehaviorofthebees.so
tlrat it may siimulaie the bees to {eed the queens vigorously. Off-ering

f-tod couli weil be associated with pherorrones as reprted by Free

iiqg;). This behavior ma1' acceierate 'rhe queetr rnaturation and

u.oo.alngl;, shorten their pre-oviposition period'

The important coniusions of this study could be summarized as

ibllarvs:
-ifr. f,igfr-*eighted queens are nlore attractive to the bees than tiie

iight-ueighted ones.

-Th"e first irybrid queens are niore attraclire to the bees tha* the pr"rre

genot-vpes and have high values of all-parameters used"

_.inrong' hybriit qu"*nrl the F1-h3,hrid ltalian hees are superior to the

Fi-Cinriolan hybrid in all parameiers used'

-'Ih. p..r"r',ce oi sealed brood in mating nuciei is very irnportant ta

obtain hi gh-qua iilv queens'
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