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ABSTRACT

From 16 Cov-ernorates in Eg3'pi, malty safilples ol' workers

honel,'tree rverc collecteci in order to classilj'them and determine the

relatior.rship bettleen the bees ntotphometricaliy. Frorn these samples

ilro repl-esent Egyptian and iocal Carniolan bees. ivhile tire remainirrg

sarnples represent naluralhybrid trees. Forthis purpose. a Slide-Scan

conirccted u'ith a computer was used tr. display the lbr"ewing of
rvorker ironeybee on the monitor and then l7 rving intervenatio;l
points ll.ere chosetr fur establishing a coordinate sJ-stem representing

i 7 coordinate points. Performing discriminant and cluster aiialysis on

ilre :'esulted coordinates" it couid be concluded that the iocai Caniiolan
bees have a great elI'ect on the hybrid Lrecs. whereas ihc' Eg,vptian bees

rvere clearlr separated t'rom both Cantiolan and hYbrid trees ir' the
i-riometi-icai space. Classifting the h'"brii bees in i-cfeiertcc io bot]:

Camiolan and Errptiali ones. tlte resuits inCicated that the i;urcentage
ol the hlbrid bees classified as Carniolan bees 'ras srgniilcantl)'
higher in nortltem Gorcrnoratcs than rhe trglptian bees' and 

"'ice
versa in the Governorates locateci in thc Scuth. 'l-]re 

bionretrical

relationship betu'eeu the bees in the ditfereni Gorernorates sholved

that in most cases clusters ol sarnpie s in tiie nrorphoitletricai space

were close io cach othei- -9ec-traphicalll .
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1. TNTTROI}UCTIGN

The diversity of honey bee populatiors is reflected in iliflbreni
pattenrs. one of these patle'ns is the externarview.of rhe bodr,..r-he
external view is regi-stered through different measuremen,, b-i"g a";.
on specific parts of the bod1,.

There are t*,o kinds of ntorphon:elricai characters used {br
disclirnlnation het.,^'eer.: tr:e cifler.-iir honevbee popirraticr;s: the firsrone being qualitarive and the second one u-i,,g q;r"iitotin.
characters. Using qualitative characters is resti-icted mainlr. in thediffbrentiation betu'een honel,bce species; th"r* .irura.i.rr'.-.ir"r, rinr.
r ariatit,i, rr il!rin {he specics.

On the level of subspecies. !-ior,\,evcr" pureiy descriptive
methods are usualh' ii:sufficie*t at this taxonomic rever. and oniy
q uantitali ve d ifferences (niorphonretric rneasurements) are {bund.

ir4an-r' morphcirnetricar crraracters are used {br a rong time todiiiereniiate betr.veer differenf bee races and popuiat;,,n, 1,'+iputoo,1929 and Goetze. rg{r4). A decisive progress in marpirometric
ta)'"jrtom)' of Asti.s *teilifera was altarned b1.. iiitroducing ,uiiirr.irr*
analvsis fDuilrau," i96.{). B,r, representing the specieJ as a sc1 of
selected samples. and b3 pertrb*ni,g a pril:cipl. .onrpo,r*nrl,rit.ri,on its ,rorphcmetric characters. [r'^u:iou' uork resulted i. the
i iie n t i fl c a t i o n o J' 24 rve i I -de ij nerj s Li bs p e., i es.

in Eg-r'pt. 2 subspecie s cf ,4pis mel{iJbracome int* co::tact: r.m. cantica and A. ru. lutnarckii. Hy,bridization L;etre,ecn the 2 racesoccurs ifl air reeions aicng the Niie vaite;, frcin 
.r"*orth 

t,; South" andihe *rbrid hces irr l-g1 pt. rihich resulrcd lrcrn tJiflcren,.rrr".. nru,,,,g
betr'veen tlre n,'o races^ constitute the majorit' ol'thc honevbeepopulation. For heekucper. ir is toc hard ro iirrinr:uisi, U_nr_;;;;
difforent hlbrids iorms b-r'theirappearance- thus it-is ven i*po.tantto search f.r a fast, p.r'cisc rrctho,i to diirbr.^ntiate these t.,rrlau
f,orms.

\'[trrf'li,rioSicai e irarae ters oi u ixg-- J:.e ii1p,,ilarrr in e ia.sin ingditferent rac*s and srrains ,lf hone) L,ee ( R.iittiiei- ,i ,t- tSiS,, h;;tru'ura
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Verma_ i98,+).

The present siud,v- rias carried out
signilicance of new establisheci characters c1.
hc.nevbee population in Egypt .

in crder ta explore the
the *'ing tbr ciassi$,.ing

2.MATER]AL AND METIdODS

2-1. The origin ofbees under studv
The bees. on which this study was rnade. L,eiong tc the trvosubspecies established in Eg-l,.pt; ihe ,ocal Carniolan i**. f,e ,,caynica) and the Eg,r..ptian bees (.,J. m. lamarcklrj. as well as tl,* friUtJcoionies. qhicit are spreacli*g tl.orn north to ,*,rr., fgypi. 

*'' "'* ",

- The Egvotiarr bees were coriecreci tiom-',i *iuri hives inh'{anfblot (Assiui) i Fip. i . \ro. 13t. ir herc a high nu,rn", ol.Eglpiian
bee coionies arc stili reared.

.- Concerning the iocai ( anricran bees. 3 sanipies u,ere co!i:cte*fiom the Nerv !'allr and .i salrples tiom l\{anzala lDakahliai, (Fig.l- Ir,:. l6).
With regard ir; the hl,brid bees. there

rvhieh the sarnple:r ri,ere coilected {Fig. it
4 sampies tiom Dakahlia (No.l i
6 samples fi-orn Kaii El-Sheik (No.l;
-! sarnples from El-Eehe ira N6. l)
4 samples liorl Charbia iNo.4)
3 samples fi-om Sharkia iXo.S')I sarn,t:leq [ron1 1-,nu','a fNo.(i ]

-{ sampie*r fiorn Menol]a iNo. 7'i
1 .anrples frorn ealr.,bia (\c g 

)
,1 saniples f-r-orn Giza illr,.9i
-* samples f;-om i-aiunr i\r,.j(t)
4 sanrpies liorn Benisuif f Xr. itl
5 samples from Minia (No. 12)
7 samples frorn Assitit (].Jo. l3)
;i samples fron: Sohag iNo.i4)
3 samples iir_rm eena {irl,:.1-i1

are i5 locations- fron:
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each bce sample. the number of individuals ransed between

Fig. (1): Map of Egy'pt showing the rocations {the numbers fr*m l to I6}
frorm whleh ihe bee samples were eollected.

2.2. Morphomef rical characters
Tlie characters *easilred are chosen accoriling to Kauhause.-

ke!l*r (2002). being sensitir:e to air'changes. rvhich *iay take place in
the rving r,'enation oi".,orker hone\,bces. First!1,. 2 inte*eriation paints
were chlser as rel-erence tor ihe l6 intervenatiori ,roints on rhe
foreu'ing (Fig. 2i. Frc.m th* fli-st t*.o pi-ri.ts" a cocr.diriai.- sl.stem (X
aud Y) was estabiished anc ihe chaiaciers ueie derei;riir,ed as
corrdinate points i-elati','e to the establisiiec ci.rcrl.linare svsterx.
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Becairse the fir-st pcint is cricsen ranciourrl'" it has l:.1 an1' points { X=0 and Y: 0) on tlre coorclinate s!.stem.'The seccnd point, horvever.i\as rtspreserlfed b-r one ralue on t'e lirst *,i,r;;;;;;;,,:,;;:;;remrining points are represcnted b_r hvo raiues. fhe rrurrrber ol.ptiintsch..rscrr ircre l7 lFig t). rhar 
ir. i+ p"iril il;r;;*;il:;.fi^,,points. rhe aclual pcirrrs wciuld U- i+_j:l I poir;r, ;;i;;;;;;;._r,the measured characters.

I

i.--
t-

Fig' (2): T'he forerr.ing of the honeyhee showing ti:e coonrinatcs
(from I ta 17ii poirits.

2.3. Equipme"mt and measurement procedure
As ,iho'uin irt Fig.i2), tlr,; morphornetrical slstem Llsedcon:.tst*d of rhe ii,llouirrg pans:

- Computer unit u,ith a iuitable anah,s.
Kauhausen-K;li;r 1iou:r. 

;lirg progialtt devei*ped by

- A Siicie-Scanner{llirnaee Sca;: Dual lil.
Ftrf €\en bee. the r_ii.:.t i,__,:_eriin_l *as puiie,i out with a lineiorceps and m.unreii t,n 3 -.rutr-ti;a..'iact uria" Irad.10 ro,=rringu.Earh j siide,. r,.ere prrt rn a slide nro,nt holder. i,r,hich *"=,ir", p*i'side the scan'ei-. in order tLr scailn ,lr" nrount.-o rr.ings. Afrer setting

i.,rlf o,. ,ji:nlar -prosrarn. tlre ii inss \\cl-c (liipla,\ed o* lhc rnonitort)i the crrmpurer. and bi. the lomputer-rnouse, the cliflerentj[:,] .:::,:X-l:in,. ,, ere cricked. il,* *lrrrring_prosranr conyerred

inten enali0n p.iirls rerative to the f'lrsi two points. -frre 
convertedmiasurL-rrents are tiren stored in a ne rr fiie.
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Far everl' bee sample. the converted data and the informations
about its origin, the t1,pe of bee, to rvhich it belongs and the date of
coilection are registered in a data-bank.

The rneasuring programme contains another prograrflme. which
can filter the riesired groups to be compared to each other.

2"4" Statistical analysis used
This studl' every individual bee r'vas used as an operational unit.

1'he groups to be compared are then entered into a suitable statistical
progrem (Holm, l9Si ). Discriminant analysis was used to detennincr
the group-rnembership of the bees and cluster analysis was used to
clarifo tlie biometrical relationship between the hybrid bees in the
ditTereni Governorates (Jobson, 1992).

3. RESULTS AND DISCUSSION

The results of the discriniinant analysis betrveen Egyptian,
hybrid and iocal Clarniolan bees indicated that rhere are considerabie
overlappings of the hy'brid and Car,iiolar.i bees, rvhich are both
separated clearl,v fronr i:g1,ptian bees. [.fsir:g Bartteiis test (jobson.
lS92), the sisnificance of the fii:st 2 Canonicai flnctions rvere
e-stablished (Table 1 ). The multivariate anaiysis oi' variance
(Mi\NOVA) of the measurements ,:l the i 1 characteristics shorved
that signilrcant diffbr-ences existed ailtrlng tire 3 groups.

Table {l): Bartellt
extracted
Carniolan

statistical test of the two canonical functions
from discrirrinant analysis tretween Egyptian,

n and Hvtirid bees.

Canonical factors Wilks t Chi Square Significance
F1 0.53 679.6 P< 0.01

F2 0.9 106.49 P< 0.01

Table (2j sht':us the results of the classification of the
discriminant analr.sis tbr the three groups. Using the individr.ral bees
as operational units, the bces n'ere classiiled on the basis of their
greatest membership. The iorvest misclassification rste \r.2S reiatei to
the Egyptian bees: hence i2 o,o) of rhe individual bees rvere
nrisclassified.
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as hybrid bees. rvhile the carniolan bees rvere misclassified by 17 %.
As shorvn in Figure (3) , there is a great inf'luence ol.the Carniolan
bees on the h1'brids' genotype in Egypt. This resuit is in agreement
n'ith Kamel (i99i). Lising both mtDNA and morphonietricalinalysis-
he found that there is a great overlapping betrveen h5,trrid and
Cai"niolan becs in ES,pt.

D IS C R iM IN A N T
F U N C T IO N 2

Fig. (3): seatterplot ofthe two canonical axes extracted from discriminant
analysis of Egyptian (L), Carniolan (C ) and Hybrid bees (H).

In manr trreeding progrants, it is important to conlrol the
puri[ .f the proee,l' obtained in every generation rvith respect to a
specific subspieces or genon,pe within subspieees. Using
moqphoio-eical characters lor doing a priman selection rvas alread\
used b'Adam (1982). The breedercan make a primary screction and
decide easill' rvhicli queens sirould renrain, beiure the basic selectjon

+1 +2 +3. +5 +6
30 61 91 21 51

able Classification of Carniolan and H
Predicted group

Actual group
Egyptian bees Hybrid bees Carniolan bees

Eglptian bees 98Y. 10/L,'O 0Vo
Hybrid bees 3'h a1 ot 2Aok
Carniolan bees a% L7./o 83o/"

i0I

0

DISCRIM NANi E!I!i'I!CN ]
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lvould b€ carried out" and thus one can save tirne and material b1,
working with a few nunrbr-r of'ccilonies.

Ily.' using discriminant analvsis as one o1 the most irnportanf
tooi for the classification and the indi,idual bees as cperai;Lrral units,
each bee could tre assigned rvith a delined probabiiitr.to a specific
genotvpe. This is also lel','importani u,lien the genot-r.pe of a coli-,r.1},
r.vould he determined. The mating s3's1em oi the honeybee,nal be
accompanied rvith ihe appearii-rg of some prcblcms concerning the
classificaticn of the honeybees. This probien: mav i-ace the honeybee
breeders, q'hen trvo or more races are being bred in the same area. so
that various genoly-pes u'oulci originate. and it rvould tre l.er--r, dijilcult
tc deterniine the genorype in each colon,r,..

Ain-ring the verification of the puritv of any honey bee colony.
it is necessarv to ,se individual bees as operationar units in the
discriminanl analvsis. to Llse mani/ r:rcrphometrical characters. and to
calcuiate how many bees are assigneil to a defined genol) pe rrithin a
defined confident level (Kauhausen and Keller. i99.1) or cilculate the
proi:a'Uilit_v of membersirip to reierence groups (Crer.ve et a!., igg+
and Dalrr. ei al. ig82\.

3.1. classification *f t!:e hl-brirl Lrees to iroth c*rniolan and
Eg.r'ptian trees
rhe h.r'o si-rbspecies of honel'bees in E-e1'pt (iocal carnioran a*d

Egvptiar: trees) were irsed to ciassifi tnc h.;brirj colcnies frorn the 16
iocatir:ns repre sentiug rlte iii lrrirl i-,eei i,r Eg)pt.

Tabie (3) shorvs rhe percentage of the bees being ciassified i:s
carnjolan and Eg1'ptian bees in each scvernorate. The governoraies iii
South Egvpt have relatirei',' irigllgl vaiues oi hees being classifiecias
Egvptian bces liran lj:ose iocater! in norlhern Egl,f,t.

To e:;pi;tir; th* pre..icus diff*renses" all g,"l,rrr:*rales are
comboind as north and sauth !cgions. The governorates in North w.ere
represenied hy' Dakairl ia. Qali*t,ia. ft,Ienofi a. Kafi-Iri-sheik. Beheirr."
charbia. sharkia. lsmarlia ai:d Damela. while the reniainiilg rl,ere
grouped as Souihern go\.eniorares. As shorvn in lable (-1)^ the
percentage oi' rhe bees assigned as Egyptian bee-s in souiheni
€1.)"!'e.ilcrates llas signiiicanih higher than rhu-,se in ncrtherl ones. aiic
t'ice vcrsG with respect to the Cari:itiian L,ecs i p < 0.0 j i.
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Table (3): \umber of bees resulted frc.;;n the classification of the tlvbrid
Bees from 16 Governorates in Egypt in referencetoC.arniolan

Table (4): Nurnber of hybrid bees in North *nd Soath Egvpt
being classifiec as Egyptian and Carniolan bees.

Egyptian bees Carniolan trees

South 127 43s
North 4* 356

According to tir,3 resulr.c cbtained, the hytrrid bses in nofih and
soutii couiri be partlr considered as t\{o difli-erent popLriations. These
results are attributed tc tire riifl'erent peicenrages oi-camiolanaiid
llgr ptiar-, bees in brrih groups as ihe resuiis slrcrveci. For fhe iocaticns
bei,g in Northern Eg:pt, 89 o,i of thc h1,,brids i.vere assigned as
Carniolan bees asainst 78 ola in Southern Egypt.

3.2.The lriometrical relatronship between the i6 covernorates in
Egypt
Three r.r:ajor bioinetrical e!;;siers emerged^ nvhei: cluster

ariall'sis r.r'as carried clii on the cenrr-'ids o1'thc Il'rsl ri:ree canonical
discriminant axes (Fig. a). While the samples *-cm jsrnailra. Damera.
Siiarkia. Dakahlia anc Menolla irrrmed the firsr {!'t-rllp. iire second

and
Eglptian trecs Carnioian bees Total ilgriltirn bees '!o

Qena 9 i8 79 fl
Sohag 14 85 99 l4
Assiut 24 6S 84 28
lVlinia I8 48 66 )'i
Benisuif 26 69 95 27
Giza 12 50 62 I9
Faium 24 51 /J J2
Caliobia I 50 59 i5
Gahrbia 3 53 56 5
Kafr El-Sheik t6 5S tl 2,2

Sharkia 5 21 32 l6
SIenofia 9 67 ,16 t2
Beheira )

"3.{ 6

Dakahlia i tl 28 +
Ismalia ,,

l9 21 t0
Danreta I 36 -1 / 3
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group lvas formed bv sena- sohag. Assiut. l\,iinia. Benisuifl, Faiur.*
and Giza and the ti:ird group rvas loimed i:1, ibLrr scvernorates: Kaii_
EI-Sheik, Beheira. Char.bia anii eaiiobia.

trVithin each biometr.ical sroup, elusters o{. sarnpies inmcrphometrical space ivei.e c1ien. but nni ulr* r. ,.' alor.
Seographicall-r to eacir crher {Fig.l i. Vost olrhe gor,enr,,rr,*,,rli,l,in
the first group are crosed geographicailv. and the :rame situation
ccncerning the second group. This resuit is confirmed ivith the resultsof verrna et ai (1994). ivho found that crusters of sanrpres in
n:orphometric space r'vere often, blrt not arrval's" close geograprrrcair-v
to each other. Because the h'brids bet',r,een the Egy.[tiai and rccar
Carniolan bees prevail. in nrcst af tire apiaries in Eg.;A. rf,* f,."nli*,,,wr-rrk u;,n*o to determine the relation betw'een th*se ir,"-brics an,l the
trvo menticned races to determine rhe best \yav [o impiove our st*ck
of, bees.

Ismailia

Dameta

Sharkia

Da],rahlia

Menofia

Minia

Faium

Sohag

Ciza

Benisuif

Assiut

Qena

Kaft El-sheik

Beheira

Charbia

Qatiobia

Fig' (a ): Hierarichic ciuster a,tarysis of grnup centroids in canoniear
function space (the uumhers r,2 and 3 are the numher +f the
resulted clusterr;
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