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1I}STRACT

. The prerci:r s,-rj\ $as detigned and pcrformed to evaluate the
eiI-ect of shaLtirs :-r:e\b.e .L)llnties on their brood rearins activit! and
r,ne\ pr,L..:i, r --,. .. jD.d+r..caleo Jr /ata./ig,ii.,rricr .irnng
1q9q /:l)1,10 R:srril: :.: ained .,ruld be suDlmarized as foiows:

* Brood reariD-g actil ir\
Ihe nl!,heri brood rea.-n! acrirrr\ $as rccorded during spring. rhereas

Ihe least \1as m aLlu-n In addition. test colonies inan ifi-sted three
annual peaks during t:re I !!eek ofApril. late May ard earl) June and
arolrod mid Aucusi

- Honcybee colonie! p,a.e,l in ulshaded (operl) localiou with southem
entrance sho$eJ dr3 hi"-I.st brood rearinq aclivit\,. \yheltas the lea\lr.ttin '-_-: .l-. r ,e pl.rJed .ha.r.v.r'h.o.rrL,menr-an...

- A positi\e .irrrelaiilrn !ai dctected behveen air temDeraturc inside tlre
l'i\e., ( ot. a'.-. . p..l'\.n. sl,etEb, lhe.,..rerdtion ot llL i d.r_\ ir\
\.: I lU '.J-r.- ,-*...n.qrri'c.

*Hone\ producdoD
Bre... .nt,. o2... .r. aJ-r ., p(-, p.\( p..r-.ed .r-rificanr.)
nlqllerh.t -. \,. J l.:.:r..pr..d:..Lade \loteu\e-. ( r<djre.lion
ofhi\c entrance hao it! eli..l r,rl\ .rl the r,rlonies placed in the open.

- A significani po\iii\. ..relatio; q3s d.iected benreen theioral
sceled \aorker brood area rn ih. .rirnirs iluritlq $ inter and spring. and the
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clover honc) ]ield. fhe sarrc lr€nd was alto detectcd bet\\cer the toial

sealed brood area during sunnner ard cotlo hone) yie1d.

Kel wortls. )-pis tneltifi:tu btood h:dtilg dcti|ir" ha a,\'bee colofiies.
h 

",c1 
prtJt, 't . t

1.I\I'RODUCTION

One oflhc main Bims oi lhe ecological studies is to detenline the

most suilnbLe habilat L)r an.rganisrn to sifvivc and to reproduce to

maintain its kind.
Honeybees are cold'bl.oded onjmals living outdoors So, the) are

sr.alll'. afleclcd b) the.hansei in the climate because the) are obligaled

io adipr their microclimai. F be suitable for themselves and their brood

(South*ick, 1991)
Fronr thi\ slandpcir!. lhe prcsent *ork 1las desiered lo invesligate

lhe efle.t of piacirg ,5!-.rrei.'rte c,.1onies in open aDd shaded locatiors \\ith
southern and eesl.rn enlrsrces rn lear round brood rearing activil) rnd

on honcl pro,luction.

2, }1{TtRI\LS .-\ND ]IIETHODS

The present in\.nicalloni \\ere sarricd oul in a private apiary

Iocated a, Zagazrg di:lricl. Shari.ia Golcmorate during 1999/2000 se'rson

'Icst honeybee colonies
Sixtien honelbee \.1Pjs ttpliifurLr L.) nLrclci were fbun'Jed during

January 1999 b, di!islon ol sirong colLrnies. Si\teen mated localiz"d

Carniolan sisler queens froor El \lanTalah dislrid werc intoduced into

thc cslablished nuclei. Afler queens acceptance. ihe testcd nuclej \tere

divided into four groups ol lbur colories each and installed as fbllows:
Group A: (hlonies placecl h a sLllrn) iunlhdc) location with hive

cntraoce lu\!rrd, the \o"rl_ d'-<.1 ot..
(;roup B: ts group (A)but $ilh easlem entranoc.

Group C, Colonies \\ere placed in shaded location with southern

directio,l.
Group D: As group (C) bnl with easlem cniraDc€.'All 

the-erpirimcntal nuclei \rerc cqual in slrcngth. nrnnbcr ol
combs covered with bees, brood. slored hone) ar bce bread as po\iible'
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During autumn and sinrer seasons the tesl colonies vrere prorided
$jth pollen iub5rilute patties *hen neoessary to maintain colonies
sun,i\al and ri encLrurage brood rearing.

\'lea,ur:uents..frelatire humidi[ inside the hives inhoused by the
test c!-r1!-ririei and air iemperature ins;de the brood nest and inside the hive
in lhe empl ;ptce iiere recorded at 2 hour inrcrvals a da] \ieekl) lrorn 7

a.m. to 5 p.nl lirr rle period olstudy. The iemperarure \\as measured b)
themonereri ini.fied inlo tbc hilc in thc brood nest through a i c
diameter holes in $e back rall of thc l1ive. RH% was nreasured b\
h!gromerers left irrsidc rhe hives.

2.1. llraluarioD of brood rearing activit]
Tte area. ol !rorkers sealed brood cells in the tesl colonies were

meaiured s.parat.h al twelvc-day irtenals during spring. summer,
aulufu] and *iDiea seaylns l:,f 1999/2000, fhe meagurements were taten
b) the aid,-.r lllrt'l'mar fi'ame divided into square inches. On measlrring
co\.ering brrlL)d beei combs !\,ere firstly shaken ofl. then sealed brood
areas on bilh ride! ofeach oomb lleae measured, therealler, the oornb
was replaced in the hire be[ore laking our another onc (El Shakaa. ]985).

2.2. fstirnation ot hotre] ]ield
alo\cr and colriirn hone) ,vields produced by the test colonies \Iere

hen esled in th. second $eek ofJune and in the last wcek ofAugust 1999
for the hro hone] _\ields. rcspectively. Estimating honey yield tbr each
colony $as nade indi\ idualll (in kg/colonl) br calcuiating lhe differcncc
bet$een thc l!ei!,ht oi lonei combs before and afLer hone) e\trecliorr.' 1e exhacted conlbs were then relumed back to their r€speclive colonies.

Tie different possiblc coffclalion cocfficient lalues bet$eeD the
sludied parameters and each of inside hi\e air temperatxre and relali\ c
humidin uerc calculared

Data obtaired $'ere statisticall) anal:red accordhg ro Snedecor
(195 ') lnetlods.

3.RfSULI S .{\D DISCLSSIO\

3.L.Brood rcaritr.g actir it!
Data prejenied Li Tali:i 1r inJicaled rnat ihe highesr lotal brood

area reared b) thc re:r .!r.rrrei $as r.cord.d durins sprirg f'ollolved



,i

e

l

;

l-

a

_t

I

l
J
'_1l

l

- e!:!3:a=?A
l;e =3q= i ;;il:*iI3j
,...,,.:

z-=.-i.-.ia E jsa+it.i=4
;.i.i - ri i.i !! ,i.ii;!=::-_

a
lr=r-=== i :BKc.qi3i'..l.:n.:.tr' ; ! !';:-,!:=i
z=t at d,: ; aer-::::i
a
E

l'ro;,:;: tsi:iiilr;l
!^2- 
'a=LEiec --d :i!ii-- ^ -:;;:;:;; ! i:I:r";i;:ai. ::r.:

I

:1.:( --,P
i;r-:, ^.i:! r.lr -ir':;:::!::::::t :::5.:11l:=

^'l=: ::::_- : : : l': : ! : : : :

lixr.;=: : 1= a i, i 4 zt i 1"n.i
g-^-------:---------

" ir;zi+ll!' ;:,i1 1Es.i!F:t3Ka 3!< EqrS;'.F-3P

r i=::-r.=:i i. :.-. r<".!
I !-rn,i-: = G-n;:I.;: j

i5

: :-la {;lj:= - +-

E93. ! I

E !O.,c

-ai

eiE z
P ;t_ l

E Ei 
=

hid,z,i

dE, t

= l?a, i
F

!gi;

t-



:i-
J<..e,rJ.,r \ b: .,, ..,.,. .. --.",... l, .rrr .r.lr:r

"l".rrJ ' -r . I t.- .,- .. , - 1,., ,. -;..;. ,,:.,..dr! nl.tir) fa.(,rs 
_:ri]i;linrr hr.,r,l feeriIr a.Lr\ rt\ ljor inslance. there

trr,r hulf ot tu,e L trdurJthn, ;\i,,*i,- uor, r..r.,,1 ,J;.i, ;." l,, ,-'' .' f,, j;.;
i:l .: 

,:f : arc . r .r.rcrcJ rhr -,J,e . .J, ^' 
- 

',,. l',., 1rcl\ rn and ne.rJr \ccrLtiuf l,\ rlie ol.rnr--" ,.,,r ^;;.:,,.,.:;:.,;:il::l i:l]i'),, ;;:.' ,-
!) oec!. r(sl)cLn\el_\ du rrg sLulrner

I,r, I, J, rg j. ,, ..r..".,,r $ir, Uo)(L \,,,_ .-,,.r rl(,-' )ol $h, r-r..rrr,.rt.r. ,i,, ,., r.....:,.,,..,',.r ,''J(".r"h h'r,. .r rr,:. .-i,r t.$... . , .,;.;; ',".. . , i,d nnj h. Ll(rnlr pir,uo5.

. .-,... 
a" o."f u. b ,..r - rrj.,: J.ri, F *ir( oerc-r.,1 11 r-rr,,

:1:l : ;_, "- .rr. f .r s.,. rr c<, Ju.,,- r ,. ,.r ,,..r .r rp,," , ',s ',,8 \\onJ \. .c . d.J d,r ., . . \1.,. rJ (:r.t\ | . , t,r, ,:ll:ll:. ,1i,, rr,e i:r,. ., .. r.,p,,r -..., ,r,*.....,..,,,.r,\r.'tre h.r..- -ller o.:r, s ..1 (.r.. ,r,,r ,,t r,J \.r.i..J;.1J,.\{ h a\rrl"hrtrn ,,1 nrire n,, l.
_ ll,. - <.rrrr. $ue r p. i .r. r.- .Ja.-. rr h,h ,. . , H r, r.I "{r-. I -\lu^d!, oN:, , | .lvqn, dr,.t \hr.\ l,;"- ,";.recordcd tJre sarne pcaks \\ith litrlc variatir),,

, ) "'. 
(J ' ' , "0 -.,r

i:lr:.1,:r,i ^r .\Jr 
rt,, , r, r..r.,.Jl,r!,r.. ,,". r..,i,., ,,,,,,..r,.,

',.rihcr riI. ,,r.,r1,. hr( J,.T . rtJ r.. dr ,,irrL-.t r

.,r,1. 1,.i,,, r.c, d. r,( ..r,.r.r,rry Jt o.,i r.,.,n ,1.r, .,..p"., j
-). 

. b.1,, l"\- i a, d t,,,.an r'o"-r,er..,,, 
" .,.,*.,.,1,.,t"i,-,,,.,r:rq Jl 'nLl.n lo^ (lle.t Jr n,,.JJ trrdu.L..n ur)1.,".,..., 

=.,,',",:,' .l: l.ll:,1,.,r,.;,nado,.,..r,,e.h.r..,...,r ,. "" .. , -.. ,,. , ..

_^:,- :,1: l1: ,,r.u (r,.rc\ In.rdr rr<,.i,c,r-J r.r ..t.rr... .. :,

,.i,...,*,,'S aLrr\ \r\\Lr (Jrra,.t\t. ..,t).,"_. \,,..,-.,.ttr:n<, rot<\ , I \.... rd \Ir Ln. ar,l \ ..r.ror : ., ,r r. ",,. .sca.o .r,c r.p,,ncd t,, Di Jt .,.l,Jr u...... ,,,.,,,,,a.. l, - _',, ,i
ln,ll..;,r.,-.1 ",r \1 ,n, uo. ,u,1JL.),..,.. .. j.'. 

".'..;4\ uelt rr lle ,r,J"J.,l l'1..o I...r ...r .t - , ,.. -. . , ., <,rl\rJl(.1 h,ocd n,.d,,crrJr tlr rr trr.. \lrl ,-; i;;,; ,., ' '^ 
." 1 '. ';. '. .1 ;,..i.' .fi".'r ..-. ., \:-.. .. ':- , - , . -. , ,,.. ,. ",,...f,
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lreatcd against Nosema and Varoa and dtcrc are trany sources of lbLrd

suppl) ( winler crops: pca, raslbcrries. lenril broad been, Brassica spp and
t!inter herbs) \\hich considered grcal sources of pollen. In addition to the
knrger day lcngth.

lD this connection. Darlroos (1990) t'ound ihat brood rearing acii!iO
\as thc highesi during summer and lhe lowest in winter. Moreo\'er. he
detected positive correlation het$een air temperature nnd brood rearing
ac!i!iR: *hcreas a negatire.onclation \\'as derected be1\yccn RH and
brood rearing activiq during spring and autumn.

The direciion of hi\e enrance has its cllcct jn this respect. lor
instani.re, bee colonies piaccd in .hade facing soufi reared nrore brood
rhan those in the same plac. i:cing easl in all seasons ofthe year. The
reverse \\'as notjced in .ase ol the colonies plnced in open (unshade)
location.

l.?. Hooe) production
Data in Tablc (ll cleari\ indicaled that bee colonies placcd in thc

oper )ielded signiilcanrl! n.,re.1u\erandcoilo hone) than lhose pla.ed
ii shaded location \Irrec\ef. Ihe direclion ol the hiye entrance had its
elfecr. eipeciall) tir. the ..ilnie-. pl.r.ed ir1 thc opcn
Data ofihc prcscirl \rork :.n..nj np ciir\'cr and cotton hone) yield are in
panial accirdan.e $irh rhnie nf Yi)LIsit'-Khalil and Shalaby (1992),
\'lallar ( L996l. -{bd alla ( l9gi ). llessan (l ggl) and Kliaier ( 1998).

It seems rha! placrtg be. .ol!-rflies ir a sunnv location dllring uiiter
(cold seasou) .reatei \\amr :orditr,:ns ;o thc colonies posscsscd more
field bees durirg f.r*. sIl.h e,,a:rlei inch colonics lo prrxlu.c higher
hone) yiclds. Ihis finding i\ in parallel $ irh $ai oI Vcscly ( 1916 ).

A sigrificant positi\e correhlion \\'as detected bct*een the total
sealed brood arca in the oolonics du.ing rlinter and sprjng and the clover
honet -'"ield of such colonies. The same ircnLj als(i was detected between
the total sealed brood area durinc iummcr and the cotton honey yield.

'lhe siluificaDt positive .orrelelion repoded in the present *orl
bet$een hone] ).i€ld and brood ar.a \ras also reported b-v Szabo and
I-efioritch (1995) and l{assan 11997) O, thc other hand, Nelson a d

Gery' ( l9lt3) stated that honet t ield i-< not correlated $ith brood arca and
colonr'\\'ciqht.

'i-he samc trcnd \',as also reported by Hassan (1997) who added
that thc strLrnger colonies. initiared eari) ifl fie season sun,i\edthe cold
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seasr.n \\ilh []\r l.rsses and produced higher brood than \leaker cololrie''

Bee .oloniei placed in the open location reared morc brcod than

Lno:, o oJed , ..--. ln a,ld,rr.'n. '.re .o1, n;6. uit'' hi\e enffance'

,ii.a."." , rs..l , r. -r od l"an lho.c $itll roulhenl (_lruncc' for

shaded colonies bul n.l ior colonies placed h opcn locatro'l- rn sprrng'

arrr"*, *a \\nlar seaslrtl. Hovever' in aulumn season the eastem

.nrirr"" i. ,t. mosl sLlilable lbr both shaded and open colonies to rear

","t" li"* ln l11is.onne.tion. Khsttab (1976) found that colonies in a

;;;;J"d.d pLu.. r.-ei mrrrr brDod than thosc placed in complete

shadc.
Tle ,:oneLaticn benre:n air iempeiaure inside the hive and brood

rearing actilio $al posrlile in-'isni.1canl. re'ordinS \alues of 0 802'

i.tiiii o.::s and 0.!8i dLlrjng sprrng' 'ummer' 
autumn and "i,.tcr

ieu.or., ."tp""tiu.t1 . lre respeJlire r ralues *ilh relali\e hulnidit) were

0.6?5, -0.964*, -0.718 and 0.8:7.
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