
Uiet und pollcn trunsporl nf Cheiloiia fla••ipes (Panzcr, 1798) (Díptera: yrphidae) 

Radislc, P.'; Papadopoulos, G.'; Vujlc, A. ' & Slmlc, S.' 

I>tpanmcnt ttf Uwlt ~ .d &:ul« Tr lk 1tqa Obradmi~ 2, ~1000 • '"oú Sad, Serb1a and Monten~gro 

( Ju·llo itl}la lf't' 'P.tnt.cr. J79X) hclun~) hJ "' fLJ\lpt.'":. .. gruup of S.(XCltS of genu Chl'J/(1.ÜQ (VUJJé, 
l'J%) Thi re 10" d1 tnbukd 1n ~~t>cna , '·"'h anJ Ccntr.ll Europe ( I'EIGHT. 1998). lt has bcc:n r<eordcd oo 
the ~hule tC'rt1liW) nf thc IJ.If};..ln 

Joflucnt.:c of flo\\crmg plant.s on thc bt:ba,loor of adult ho\erfh~s 1s scarctl) knov.'Tl, although plant 
J)('(l hom Y..h~~o:h flo~Cf\ adulb \lo ere collc:ctt:d, are oftcn notcd_ Aim of th1s study wa.s to irnpro\"C lnO\Io lcdge of 

thc biUICJg)l ~nd ccolog) Of C jla\·ipt-l b)· JOJ))I)ID!! puJicn du::t :uu.J polleo lr.lOSporl 

3(1 'fll"t.:UtlCfl~ cull«tcd fwm :\auonal parl KopJ.oniL rnounwin (St:rbia) and Jahorina mountain (Bosnia 
antJ lkrlc~uvma) wcn: c:tarmnt:d Polll:n fwm th~ rntcgurncnt w¡b colkcred u<img v.:~.cuum method of RADlSIC at 
.11 ( 1 1)92) In analyw; of gut contcnt \pc!t:rmen\ "'ere fir\t ~oft.ened tn c:-cicator and thcn dtssccted Gut contcm was 
rwlah:d and thc pcnnanL·nt prcparauom wcrc matlc ''''" gl)'ccnnc-gelatin and fuchsine. 

"lñc qualuat i\·e and quanutam·c anal)!)i\ of rcgi!ttcr~d polkn spcctrum on thc mtcgumcnt showed that 
thc nurnbcr of vr!<.iting now~r ;¡xcic~ i-. rnuch highcr than thc numbc.r of palien spccies at fecding. The analysis 
llil\ shown that the Fen~tratc and Aster type wcrc thc moM imponant pollcn typcs for thc spccuncns of C. 
flm·ipc-\ Fcnt)trate typc uf pollcn ts prc~cnt at pollcn dtct and pollen transpon in C\Cry exa mined speci mcns C. 
fluvtpl'\ 
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ldcutifica tion of food sources of Diab rotica speciosa 
(Colcoptcra: Chrysomelidae) in Brazil 

Lorioux, A. M.1¡ Castelo Branco, M.2 &. Jones, G. 0.3 
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Dtabrot.ica spcciosa adulls fcctl on Jea ves and nawcrs of severa! horticu ltuml crops. To control their 
r.Jn.magc growcr pray 1hci r crops wtth severa! msccticides, including thc toxical mc tamidophos. Managcmcnt of 
thc pc~l is bcmg sLUdicd in Braz.il. In Litis work plan ts that can be uscd as food source by the insect werc ident.ified. 
Diabroti c:1 adult werc collccted in lhrec differcnt fictds in Brasilia, bctwen February and August 2002. lnsects 
wcrc washcd wilh alcohol and thcrn proccsscd by thc acctolisys mctbod. Polleo grains wcre cxt racLed and Lh em 
adent ificd. More than 440 pollen gmins rcp rcsent ing 7 familics were extractcd from insects. In rnosl of case, 1 Lo 5 
pa lien grains pcr insecL was found . Astcraccae pollcn dominatcd both thc perccntage of total pollen and the 
frcqucncy of occurrcnce as well: 28~ grains of 1his family plant werc obLained from thc insccts. 

Astcraccac piaras such as Galinsoga parvinora . Bidcns pi losa. etc. wcrc commonly observed in the 
ficlds wcrc D.spcciosn adults wcrc collcc tcd and this suggest.cd Lha t thc adults could ha ve fccd on thosc plants. 

394 Po/e, 

Pollen foraging b~ solita~ b \11~'""" piHa: \pi<J,¡, rrom Jah~ • \lninl 

Oulroz García. L. & Atnguin Soncllez, . L. 

Thc pbnt pc-.:te-. ''"th.~J ~y CnnnJ1m 
p:~.lynologt~l an3l~ ~~ of fcl't'l.l.k ~"""'Ofl.t.l f".)lkn 
forag.¡ng amoog sp«tes of ~ \\e .an.al~ ... J thc ~1 \.Oilt n1 
cptcm~r 1997 1n thc E>u.:ion U< ll1d 13 ('IL.I w Jak (1' 

Ulen from sorne n~t Tht polkn wmplc:<~ ,.ere pr~-p.lttd b un~r..1 a~ 
lhis tud) dnnon~tntt:.., ttut 1h 501tUJ") N-n '•~•t ah: m el~ -...1..k 1' :1nm1 

116 pbnt spcc:1e; "'ere rccordcd. o!"lhe toul uu ..:n J . } ~.s" r~; el unrc.,run.. 1 Ir 
IOC'l Thc pollc:n an3l)srs showed gtncn Y.Hh I"-O <.ll" ITkli"C p6.., \lollh dtt crCDt ~.., 101J'.Yt.ln llh· 
rtprcsrnt tmuhancou!) Oov.tíln~ of ''' rat ü'IO~tOl.'fltO re~,.-¡ f=ilk.tu:;auoo-. 1n tlt"l~mn r, n·Ol N ID th 
pollcn content The pbnt famth · bcuer r cpn:;cnt~o.d tur numhcr ~o.lf ,~le-. ~ ' Lc~umtn ~ \ h..1rt htJ~c 
Composatae. Euphorbt:tceae, Sol.lnaccat. C'ucur~tt.l\. ;:a(' ~nd 1- e ,;urua.. Th\: tc¡urmftt lt \\J., thc he; .. , 

reprcs~ntec.l m the sample. thas Cl'CTt!<.fl\.)11\.ha¡;: "llh the h~clatH)fl m thc area "!h.-re th..•rt' .u· 116 ~¡l(C1t .. lthr' 
famll) Thc pnncapJI hfe f0m1 USCd h)' C'entndint ~ ., 1\ U , 10 \C~llOd rl.i~o.t \hf\1~ ~ncJ lTiph)h: 

1~1)1'10iogt ca l ana ly~tS ol 3dmplo ''as U~l-d tu sh~..1w t~\lal numt"-7r ''' rc-.t'IUn:t.·, th.al "'ll thl'' btt'" ''' 
calculatcd sizc of trophic mcht' Jnd thc unaforrmt~ \lt Jmpln Th hn ·ang ( f r .. \lllr...'c' w.a h\mK'~rnnMJ ;md 
on ly sorne u mes was heterogenct>lb 

A cording with res.ource UUh7cd m.an~ 'f'C'\.'IC ~t"rt' roi)ICXtK (10 'JltXIl~l. f"ll~t "11\: V~lth \Uuo.g 
prcfcrencc for a srngle plant fam1l)" (5 ~pectr:·) and ohgokcth .. (~ 'l'h~tu) Ct.'lllp..lJIO~ thc rc~ull\. \~t.unN an thl\ 
SI Ud)" WÍth thO::.C from Othcr StUdtC.:, for o;ohtJT)' hee- 10 thr ~.Ull(' are .l. 11 ¡, ('\ 1tknt th.U J n:,<}lll..:~.: rMt1110n C\hb 

among thc sohtary bces in thts Lonc. 
Thc morphologJc Ch;traCten'illC:\ of pl:tnl) \1\llt."d Wt"ft: '>OUII flo~e,r... (0 1. ¡ ~m}, JrTJn~cmcnt 111 

raccmc or ¡>ante le . rorolla wbJtC'. }Clluw. ptn L. anJ \Jt)lct. w1th ¡mxlut:lJ\lO ,,f nc-('t.u. poll~.·n (._e,,¡, 
Pollen morphOk"~ID' of th(' unponant t4\J \0.,' m•..'nJd, "t'mC' Umñ pül}:td. nlt:Jtum lt(', om.uncntatl\ln 

rcllculatc. striatc or cchinate: thc aperturC' bcttc-r rcpre.., nteJ \\J!a tncolpc.,ratc 
Fe.males bces of the subgent"rJ Ccrnns, H~,:t('n'lo,;Cntn'i ami Tra{.h•n:t \h\)\\ ,pc..:tJ111cd urt!<tlh lmplh.:atcJ 

111 thc collccuon of noral oi ls and fountl un thc furc- .md 101dlcp 
111c rc lalionshaps bcLwee:n pl;uu-; \lolth cptlhch.tl d.Ullrhorl!.) p.t a.lptght.l~.:c:at"} and rhtu oal ~,.·~,.llk~.:untt 

polhnmors prcscm a more case of coc' ulution 

Thc break of sporoderm inlegrity b) bees 

Polevova, S. 

M.V.Lomonomv ~1oscow Statc Unavc~Jty, Mo~cov.. Hu~!!.IJ 

The proccss of polleo collccllon by bccrs anr.J pcculJn ucs of C rm.II.ion uf pollcn ltl<ldl. and hccbrcad art 
wcll studied. However mcchanicat, osmotic and fermcntauvc mnucncc: of bec:~ on pollen ~rams are \UII 

unknown. Only fungicid impacl of subst;mccs addmg into palien grainll in lhe prOCC$S of pollcn lwd and bc~hrc.td 
forrn:uion wn.s lhc subject of spccial m1ercst. Thcre are somc 0p1n10n. 1ha1 pollcn spmodeml (both e:une antl 
intine) antl plasmalcnuna stay undJslurbcd (Kiungne¡¡:s L.M and Ying·Shm 1'., 1983) We bthne lhi.lt tn the 
proccss of ga thcring bces rncchantca lly break .o;porodcnn lu the pollcn lo..'tds. hccbrcad :md ms1dt: bcc lomal"'h 
pollcn gr.t ins are cxposcd to en1ymat1C mnuencc. 1h;u d1sturbs not only prntoplasb but ai\O ¡>Ollcn \!lOIOl.knn 
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\\e lludtc.l tbc numl>cr md pro:bnu of =•c.l pul,-,¡ ,o1Jc.:tcd from dotfcrcnt polleo laad> 
!T11jul•um. TatllliJOim, R11K Gal•u.,., llltirwnJhu1, lf~lmnpytiUfl), l'o<.·brc:¡J doilcrcut m;Hunt) Orc'h and la>t 
)at s) md cnts ul cbfTa<nr poru of bcc stomo<h 

~j;"d wrth_¡>:s)\'DOI''JlC e okw _'!'_<>f d•maccd pollcn 21'3.10> 

u m brOIAn 3'1> 

rJ!"tabum hPht br~n 6'1> 
·tralnbum \C'Il:r.\ 1% 
Tll!I:II.;Kum (ifilD'C' 2% 

~·~ Jcdda .. b 2'i 
c,.shum retldt,h I 'I> 
\1damp)'rum 'f(\ 1~'1> 

\lctampyrum _1ft'\ JI{ 

\ltt:lamp,rum 'rtl -l'l 
~1cl.unf1) rum )cltuw 22tf 

lf of d:una¡!cd pellen ernms 
7% 

fwc-gut 22% 
1 hnd~ut 25% 

Thc number of damaged polleo gmins in pollen loads collcctcd frorn diffcrcnt plan t spccies or frorn 
dtffc:n.:nt 10d1 vidua l~ of the \ame !lpcctes varic~ con!>idcr.ably. Usually thC: number of brokcn pollen gr.tins in pol len 
loads is about a fcw perccnt~ Jnd can be compared \\llh the samc in fresh bccbread. Polleo grains of sorne species 
{for cxamplc. SaopJwladareae) can be !)lfongly damagcd by bces in the proccss of gathering. Usually thesc 
pCIIIcn grains are hig. colpate or colporate, damnges are associa tcd with apenures. Gaps in imerapcnurate regions 
afc JtlfC, thcy ub!)crvcd 1n poratc ami col¡)()r,uc polh:n gmins with tluck sporodcrm. Thc number of damagcd pollen 
gnun.!o in furc-gut 1\ c;cvcra l tunes biggc.r thnn nvemge numbcr for polle11 loads and frcsh bccbrcad. Thc numbcr of 
Oamagc.d pollcn gro~ins and morphological pcculanties of palien passing through mouth paru and gut are simi lar. lt 
mean~ that maximum dam:~gc t.:~kes place in the mouth_ Fuwrc fcrmentativc trcatmcnt is not so imponant. bccausc 
polkn gr'J II1!) May in the gut for a vcry sh01 pcriod of Lime. 1l1c numbcr of damagcd polleo grains is maximal in 
la'i t·year·s bcchrca.d, 11 can run up to 50%. Wc suppose these high v:J iucs are connectcd with en¿yme activity of 1) 
sub~ta nccs. cructatcd by bccs during the process of becbrcad fonnation and 2) poured out con tcnt of pollen grains. 
Thcre nre 1wice more brokcn palien gr:uns in last-ye.1r's bccbread, than in hind-gut. lt can be connccted with the 
durauon of cnJ.ym~.: Lr~o:auncnl 

One wou ld think, that mmamal damagc should be obscrved in pollcn grains from stomach bccausc of 
mcch:uuca l brcah by limbs and moUih pans. Out cvidently the main way 10 reccive nutrients is fermcntative onc, 
and pollcn grnms loose thc1r comcn1s in thc stomach through apcrturcs without exinc damage. 1l1c same proccss is 
pos~ i blc ctmnectcd with biological fcatures of bcebrcad. 

Klungncss LM. and Ying-Shin Pcng. 1983. A scanning clcctron microscopic study o f palien lads 
collccLcd and ~torcd by honcyhecs.//Joumal of :~picu lt uml rcse:1 rch. Vo l. 22. N.4. P.264-27 1. 

Thc importancc of l'lantain (Plantago spp.) as a pollen source in the honeybee diet 

Sabugosa-Madelra , 8 .1
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1 Scc~llo Autónoma de CiCncías Agrárias . PC-U P. 
.! Departamento d~ Bot::inica, FC-UP. Ruado Campo Alegre 19 11. 4150- 180 Porto, Ponugal. 
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Thc pollcn of Plantain, wilh grcat starch canten t. is known to havc a low nutriliona l valuc for insccts. 
For this reason , thc honcybces only collect this pollcn whcn nene bencr palien sourcc is availab lc. 
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Th<: pal "" ' by IIK 
•nd ~ 1, u; n~ hi o cqu;pf'<'J "''lb uprcr polleo !np> 

ID thc- t-. ' > -.tuJJc-d. Jtff~.: 
1lu pwo"t tbc )<U l < l'bnUillp: 

H 'C\~ 30 IQl['('(U.DI U\.JQ~ tn \ dd ,. 
~nnm,; of autumD~. ~ 

Th ~\1 r ¡, .:u:tlv reb ú 
rcc~. "ithout 1hc: mfluco e o( i\~\ cr b:ta lb: .. 

flo~mng pc:nl'-h o( Euc. hp:u.\, .... ~tnut (('"a., C"Q sa:: , ••ilJ. 
Our ~olh "00"'"-"\J th.u f'\)11cn o! P'bnum t( t \ th<' 

poUcn t)~. bclnf only colln:tcd 'a 'uppktnc11t.:tl) "'"" ... mJ \~ t 
thc ·oloo) dc\elopm<nt 
Kt)\\Unb Hooc!>bt"'t"S. rt~mus•' ~p, PQiku. Pooug;¡l 

\\ llr >upponc.l b) FC"T, SFRH 'lll)("tJ.l'I/~UOI 

Anal~· is of protein content in pollen load. 

Armesto-Baztan, S.; Diaz-Losada, E. & De-Sa·Otero, M. P 

Área de Borjml!a. Dcpanamcnh> Jc Bhll\'gÍl \ 1.''\~tal r! r du S\lll. F. ~-uluJ tl"· Clcll~IJ J-. ()urcn' • 

t:nin:r..11.bd de \'1~l'l. ~JJ~ u'i¿!o l'"' 

An analy~ts was made of thc:: pr01~11.: C\llllent of th Jlflllcn l;.u..b protJucc."tt h) thc hf-t.-, tn hl\t: -.uulh:d 
111 Viana do Bolo (Üur~nsc, !\\V Spam). to ~t:tblbh \\hctlh.T Of nc.)lthc rdah\C qu.ultrt~ ol pwtcm 111 thc l'l\lllr:n ~~ 
each \l!'grtal spcctc~ inOucnC('S the s.~IL-cuon m3d b} lhc hce of thc fll'l\\ ~ that !<t.Upply JX~IIcn to thc hiH' 1ñh 
analysis was pcñormed on all the t)·pe~ or pollen thJt lvnueú mOle.' th.m 5'l c.1r thc Jltllluuc.' 'Jlt''-Uunt lDi.tr el 
al 1998; De Sá ct JI 2001.). Titt: pollcn load "'a.mpiC5 wcrc ollñ·tcd dtret·tly from thc 1m-e JI thc rJh: <'f (\111.' pc.·r 
wcek. from t\pril to Septcmbcr "lñt.' polkn load!) ucrt.• scp:umcU b)· colom ami thc1r ~pc.,·rfu: honK'~COl'll} "-J' 
confirmcd nucroscupicatl)·. 

The Bmdford mcthod h~1~ hc'-·n uS"t.'d for prtucin C'!;tr;h.:tion Jnd SJ)('l'lnlphoh.HI'It'lr) h'r thc dt'l('rt1\lnatwn 
of protent cuntcnt 

lltc n.-sults ~how th:\1 thc t.hfTcr"·nt ¡>Oikn lo.Jd) 3 ha,·c high protc1n contt.·nt Thc pollcn M thc fX'"'"' 
typcs lhat rcachcd rclatively highcr perccnuges 111 thl.! pnllinh.: spectrum (l)ütl ct :¡JJ9'> . De S.1 et nL .:!.001) nr~ 
also those th31 hn' e thc h1ghest protcic contl·nt ·n,l!~'-' wt.·rc T C')'ti-.u" ~c:op~mu.), P1.\Jú'.le ~)h-e:'!-tu-.. ()urrnH 
robur, Sangui.wrba mmr1r. Sallxfmgilu :md T. pcrgulari:t rubm. 

l11e pollcn of thc sy~tcmauc unib, \'-'hlch h~d p<1llcn lo:uh th:u coult.l be u.knllfn:d at th1.· Inri t)l 
spccícs, ha ve maintained a const:mt vntu of pr01cic con tcnl independcntly or thc dJtt• tht! ... :unplcs \\ere ohtaincd 
Thc pollen of the systcnuuic unit~. ''-hich hnd polh:n load~ thJt cuuld be JtJcnufic;d n1 the Jc.,tJ of p(lllnuc I)J'>C. 
ha ve va ricd in protcic contcnt in thc analyscs pcrformcd on ~nmp les ohmincd on d1ffcrent dittcs. Thi .. n·suh 1 ~ duc 
to thc fact tha t thc d¡fftrent spccic~ tbal nllcgratc lhc polllnic lype, flO\\'CI on tJ¡ffc~e..-rH d;Hc~ and thu\ hol\'C J 

pollcnkitt with differcnt chnract..:riMics. 

l'ollcn typcs of honey and pollen loads from Bahia ( ortheastcrn Brazil) 

Santos Jr. M. C.'; Dórea, M. C.' & Santos, F. A. A.' 

1 l'lll iCiCNI'q f-<:llowshop; 
'FA PESll Fc llow>hip: 

1 CNPq R~sc.1rch Gmnt Laboratório de Micromorfologia Vcgctnl, Dcpanamcmo de Cu!nci.ls IHológicn~. 
Universidade Estadunl de Fe1rn de SantaM, 44 .031-UíO, Fcim de Santana, B:1hia, Brn7i l 

Bahia is a ~tat.c locatcd in Nonhcnstcm Bmzil. which nora~~ thc mo~t biodncr~c. ' 11te corr\t.tl Atlant1c 
forcst and the xerycous "cantinga" in inwards arcas charactcrilc !Jah1an >.cget:llinn. m:Jinly l11c produ.:uon of 
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boDe) 111 ID die bi pt • f pollcn loo.!> trum Br:u1l Thc 
c:any t :a<cahliD~ J.«<I!y>l> me1llod •nd b) <he coun1 of 

pr=tcd bere 1S Ir om • wd. f haDcy pro.tucw <>pcc!OII) 10 

ruo lil)' o{ C"OU13\ tetra lSutitbcm ... Lli700C) Th~ Jn.tl)}l.> 

mp.c'l. tbe t lrorn rbnb of the fatruht.s LegununOSJc 
1 LlTl<JtOid<x IIUioly). M)TU =· A le cae r ce .-\ru.c:t< Thc booc) s.ampb !udocd (1. } t\hobtt 
mutnflonl potkn pcctr.J:. charoidmttd b~ Lhc rn:scn~. of 5J"f"' rumnara rFíg. 1). llt'n\.klnlla (Fig. 2) an_d 
/.uN.uJus f rt; 3t !)pe . Jn onty oot mpk. a mat flural pc:..:trum was 1drnllfit:d, m \\h.u thc P1ptcuf~ma 
nu.HtllUorrru type H--1 4, ptC\.cntc~ a lrcquo~o.~ (lj 9!S'I- Sc,entccn pollcn lood'l ~mples from C.:~.nav1elrns 
presentcd bt1>dúenc poJicn "p«tm 1n 1 e 1npks lhe: l)J>CS ftWht fttqumt werc: .\limo .. a Jrabrtlla (Fig 5), 
1/r¡•h.mrlrf•pu Cbg_ 61. \ 'c<r/IIJIUU. Fi 1}, Ct•crupJ,..l, ÜH m and Spc'"J'a~ (Ftg.. J. All po llcn load pre:entcd gr~at 
numb<'r o( palkn t) pes, !mm X to X Pullcn !lp«tfil of honty and pol1en 103Wt rc\calcd theu \·egetauonal ongm. 
-.hc:IC' C'lcmcnl hom Att.Jnu~ f<~rot ami C'ullnga lc.g S)a~rltf rvnmata) ~ere 1<kn 11fied. (Supportet by C \;Pq, 
h .. J·J·\11¡ 

Pollen charactcrization of sorne honeys from Northwesl of Argcntine 

Lozzla, M. E.' & La Serna Ramos, l. E.' 

1 L.1borntory of Patynology. Miguel Lillo Fundation, Miguel Lillo 251 , 4000 San Miguel de Tucumán, Argcntinc. 
l Dcpanmcnt of Vegctnl Biology. Uni versity of La L.1guna. 3807 1 La L.1 guna. Tcncri fe. Canary lslands. Spain. 

Thc pollcn con tcnt of ninetccn honey samplcs from differcnt locations in thc Sa ltn, Jujuy, Santiago del 
12 tero :mcl T ucumán provinccs of Argentinc wcrc subjccted 10 qualitativc and quantita tivc mclissopa lynological 
analysis. 

For the quantitativc analysis na tu ral honcy (Vorwohl 1967) was used, following the mcthodology 
proposed by Méndez ct al. 1994, modificd by La Serna ct al. 1999 for a suspcnsion of 50 mi of acid water wi th 30 
g of honcy. Anda !so for comput ing the honcydew indcx --ratio of honcydcw clcments (funga l spores and hyphae, 
algac :tnd wax part icles) and pollen gra ins o f ncctari fcrous plnnts -- , following the methodology proposed by 
Lou vcaux Cl al. (1978) 

Thc quahlaltvc ana lysis used acctolyscd honey (Gadbin 1979) and bascd on the acctolysis method of 
Erdumn (1969) s ligh<ly madified by Hideux (1972). 
Neverthclcss. pcnnancnt slides of natural honcy were prepared (Louveaux ct al. 1978) in ordcr to confirm the 
prcsence or abscnce of honeydcw clcmcnts and fragilc grains that cannot witl1stand acctolys is. 
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'll"tl::OI\1: 1 .. ·:tn:b pr ffimC' th.'tt rrl! ( 
mdhf~roo.s resüun:t:~ and tht: boumcal onpn o( h<lD(") · pm .. hh. J tn lth.- north" t of .\r 
~tuWo about pollcn 'har:t.ctcn:utii..YJ uJ tt.Jtr\ e boa e) " m thh repon .n .. .:-31\: ., ... noo · nuk-nt 

ERDT\IA~ . G, 1%9 1/anJb."k •1 P<~l>n••lo>g.• ~lunh . rd. Cq>cnhJf<n ~>o rr 
GADDC\ , C., 1979 L'intC'rét t.l é l'ac -ttli~!\.C' cn meh ~llfi.ll)nfl~l 4\;•l.'lfa/,,.,,lt', 10 l 11 ~ :\ .. ~ 
HJDEUX. ~L 197:! Techniquñ t.fctuJe du p..>lkn iln \t EB dt b ... -.. ~mp3ri!\. ~ J¡flet t tr~ l t'mt'1tl 

ph) scochJmjqucs. MJrron, 3: 1 - J 1 
LA·SER'-A RA:I.IOS . 1. ME."DEZ PEREZ. ll . &; GÜ\I EZ 1-l: RRER A., (' IIJQ<} .lpli<'a ,~., , m., IU> 

lt'rno/ogfm r n midt:'.\ f'andriQ.l paro jfl trp~fif-¡l('hHJ .\ c'¡lflifiJ/ ,/t- C.;JJ¡,J..1J b.J c~..-.ft..-Jcr:k i ~Vl J c C'.tj. \ ¡j(" 

Ca;a~ de Ahorros Caja Canarias. Tenenrc 167 pp 
LOUVEALX . J . \IAURIZIO. A & \'ORWOHL C. ¡q7_, \\e!h<l.h ol md""'P·'I~'Tl<>l••f) Hu 1\ ,•rM. \v (~ l 

139 - 157 
MAURlZIO. A .• 1939. ntcr..uchun gt"tl tur ..:¡uantl lilti ,('n 1\lll~n:ma ly~c.· ·.k~ H l'fll~' .\futtilm,r:(n tlU\ .lrm 

Geb1~1e der U fNnMtlilldun lt'nudtung und 11\'.r:inlt:', 30 (1-2): .:!" 69 
~1 ~1\DEZ PÉREZ, ll . LA· ER. 'A RA\IOS, 1, C \llR ERA RODRIGLEZ. F .>. [)(l.\11'\ (i l t:z ~ \'-T '- \ . 

M D .. 199-l Apon:tción de una OUC\a allernau va mc:.todok~l[u.: J para 1 mdttopahnolo~ía ( U:tntlt3.h\·.t ln 
Polen y t.woras~ cmunbur ión a JU rmrcx·rmitntcl (1 La . l'mn cd.). Ser'\ 1..:io de J>u b ht.:.h:umt..~ t :111\ 1.'~ 1d.ld ,,k 
La Laguna Ser lnfonn. 35; 2 9 - 29~ 

VORWOII L, G. 1967 Th~: micro~copic analysi) of honey, a compart \<JO of ib llli!Lhoch \\l lh t h~~c .,.,r tht' othtr 
br.1nche~ of pa lyno lo&>· Rn ieh' of Palat'obolan)' mrd Ptl/.\lwlo,-:.\ 3. ~.'7- .:!90 

Thc importance of endcmic specics of Echium and Micromeria hyssopi[o/io 11 - ·ourcc 
of necta r in honey from Elllicrro (Canar) Jslands, Spain) 

La Serna Ramos, l. E.' & Gómez Ferreras, c.' 
1 Dcpnrtmcnt o f Vegetal llio logy, University of La Lagunn, 3R07 1 La L1g U11>1 . Tcncri fc. C'ana.ry l !, l a nt.l ~. Spam 
1 Dcpanmcnt of Vegetal Uiology 1, Riology Faculty, Complutense Umvers lly of Madnd , 280-lO \1 ndtad. Spam. 

TI1c pollcn contcnt of thi rty-one honey samplc~ from mnctcen dd fen:nt apmnc~ on El 1 h ~:rro (Canal) 
Js lands) were subjcctcd tO qua iltati vc and quantllati vc mell ssopa lynologicnl a na lys i~ 

For thc quantitative analysis natural honcy wa.s usec..l . fo llowing the methodology proposcd by l...ol Scmu 
ct al. 1999. Tite qualitati\'c analys is uscd accto lysed honcy and w;.tS b~cd on thc acctolys1s mclhod of Erdt man 
( 1969) shghtly mochficd by Hidcux (1972). Neverthclcss, penn.1nent slldcs of natura l honcy w~rc prcpatt..•d 
(Louvcaux ct al. 197 ) in arder to confinn thc prcsencc or abscncc of honeydew clcments ant.l fragllc ~rJ ill !t that 
cannot withstand acctolysis. 

"lñ e quanlitativc analysis showcd that 13% of thc honcy bc longcd to MauriLio l~s l. 681J 10 C' lass 11 
and 19% tO Class 111. TI1c polhnic dcnsity rangcs from 1,042 gra inslg of honcy 10 2.4 ,478 grau1slg Wllh an ::w cra¡;c 
of 7,4 71 grn ins/g. 
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ding to tbe t1U3LWI\C yus. u. boocy mpJes ttf! 1y¡ufied ;¡., umfloral anJ t'>'etJt) .. ·fivc as 
mu fb:al Tbe uDJilou.l hoocys mp~ ._.ere bro e11 oo-.u a_ i kl\\'S l\\O of hc;stha {EánJ arhtJr~(l). 1"0 of 
tap. e· trhnmot:IJ1rtu1 pw/Jjr-rt•l-l't'Pf:). ooc of f""J.OO~ac cGcnu.L..:ac i('l J and (10(.' of l...amrat:eae Origanum 

Vld&arr .,,rt'IU·typc (thyme t 1 noffknO h Jtlpijolia) 
ltoncyckw ele:mc:nt Y.\•rc pr.u:h lly :.bscnl (f) poiLrn t)~ \\ere 1de:nuficd bdooging 4 2 d1fferent 

(ar1'l l Tha num~r can s from 18 tu )9 fmnn of 27 4:!) Fcxmcuft.m ntlgar~ t~l)C polka IS present1n a llthC' 
mp r;,,Jn, 14tn lmtlt'(//tl\tHypc. f:Ciuum p/(.lll(agmt'Wn, Echwm )p (Cndcmu.: Erhllm l), /Juumiluuia 

buumUJUSa, C }¡,mlllf'C)ti..JUtJ pmi1{U11 ·lypc and Ong,onum ~-u(K(Ut' bp l'ltoo-typc polkn Wl.S found in 96, % of 
che tmplct 

In 1 ~ <•f lhc 25 mulllfloral hone)' (56'l) the ••m of o he E..Juum and thyme poll<n CJ<cteded 45\1' . and 
11 11f tlu:m ( .W t;{J rn:ayhc rc~o.rdcd .._, mr,.c.d honc:y o( '"tajtn;blc'" (Ld1ium p ) ... ~onaJa• (E(·hium plonrngint>um) 
a ni.! •thjme .. CMtr rmtwrttt IIYH"P'folrn) 

[ --·· ,_._, ___ ,no,,... """"""""'"' 

1ltc sensorial analysis indicntcd lhat thcy are gencrally of good quality, for 62% of them wcre cvaluatcd 
'--' vcry tu gh, high and good (16%. 23% and 23% rcspccoivcly). 

EIWTMAN, G .. 1969. 1/andbaok of Palyrwlogy. Munksgaard, Copen ha gen. 486 pp. 
IIIDEUX. M., 1972. Tcchttiqucs d'étud~; du pollcn an MEB: effects comparés des différcnLs trJitcmcnts 

phy~ icochuniqucs. Micron , 3: 1 • 31 . 
LA·SERNA RAMOS, 1, MÉNDEZ PÉREZ, ll . & GÓMEZ FERRERAS. C .. 1999. Aplirarión de mrevas 

tenwlogfa~ en mieles rannrias para su tipijirt1ri6n y ronrrol de ralidad. Ed. Confederación de Cajas de 
lajas de Ahorros. Cajn Canrtrias. Tcncrife. 267 pp. 

LOUVEAUX, J., MAUR lZ IO, A. & VORWOHL, G .. 1978. Mclhods of melissopa tyno logy. Bre World, 59 (4): 
139 . 157. 

1Work includcd in thc PI 2001 /057 Projcct financcd by thc General Di rcctorJte of Univcrsi ties and Rcsearch 
(Educ~ttiun . Culture and Spons Dcpt.) of the Canarian Government. 

Palynological and geographical characterisation of Spanish thyme honeys 

Terrab, A.; Andrés, C. & Diez, M. J . 

Dcpnrt:tmento de Biología Vegeta l y Ecología, Univers idad de Sevilla, Apdo. 1095. 4 1080 . Sevilla, Spain. 

In this work wc prcsent thc results of the palien analysis of 25 samples of Lhyme honey selected among 
60 Spnnish honcys calle tcd in 2002. ''111esc honcys show sensorial and pa li nologycal characteris tics Lhat <lllow 
thcm 10 be classificd :ts uni noral of Lhymc. A minimum of 8% palien from "111ymus sp. (considering the palien 
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BEIIM. F . vo, DEROHE. K & HENRI 11, W 1996. RcliJblill) uf po lleo Jlla l)>~> 111 hon<) ll<'ul,rhc 
Lebcnsmittrl Rundschau 92: 1 '3· 1 

OÍEZ. M J 19 7. C lnvc geneml de oipos poiCmcos In: B. \'AW ÉS. ~~ J DÍEZ & 1 FERNÁ''IDEZ (c<h) ola, 
polínico de Andalud<t Occidental Se, lila lm.tt tuto de Desarrollo Rcgton!ll , l 1nin:rsid:uJ . t \ 1113 Ext:m:t. 
Diputación -.ádt L. 21 -6 1 

ERDTMA• , G. 1960. The accoo1y>is m lhod A rcq scd dcscripuon S' cr.sk Uohrnl<k Ttds l..rll'l ~~~): 56t .5o~ 
~1A U R1Zl0. A 1979 Mrcroscopy o f honcy. In E. C'RA E (cd) llorw¡ . A Comprelrcn.>hé Sunc¡ . l..on~on 

l feincmann, 240·257. 
1'ERSANO OLJDO, L. & RIC'C' IARDELLI D' ALDORE. G. 19 9. Norncnc1a tum rncliS>o~ahno1ógrca picolturo 

5: 63·72. 

Pollcn characlcrizat ion of honeys from th Spanísh market: Eucalyptus, 
rosemary, orange blosson and hcathcr 

Valencla ~Ba rrera , R. M.¡ González~Parrado, Z. ; Fuertes~Rodrfguez, C. R. ; 
Vega-Maray, A. M. & Fernández·González, O. 

Depnnmcm of Plant Biology (Dotan y), Uni versi ty of León. Campus de Vcga7nn n, 2~07 1 - León, (Spain). 

In this work . wc studicd thc po llen spcctrum of28 mononora l honcys conmtcrdnl itcd 111 Spnin vJilh the 
denomination of Eucalyp tus (9), roscmnry (8), orange (3) and hcn thcr (7). 

111e meli ssopnlynologicnl method used in this projcct was proposcd by thc llllcnmuonnl Comnussion 
for Dec Boumy (IC BB) (LOUVEAUX et ni., 1978). 'lñ e frnctions wcre nnalyscd without accto lysis . The pollcn 
typcs wcrc detcrmined following thc atlas o f YALDÉS el al .. ( 1987) and wc al:,o used as rcfercnce slidcs of Spain 
nora from the Univcrsity of León (Sp:tin) . 

Thc pollen richness is mcdiurn-high, 89% of the s:tmplcs ha ve more thnn 10.000 gmms per honey gram 
According to lhc 1ypcs cs tabli shcd by MAURIZIO ( !939), 3 samplcs are includcd in typc 11. 16 samplcs he long 
typc 111 and 9 samplcs to typc IV. 
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C)f lbc wnpl<s, 13 'ac ol cbc lyp< nd•.:otcd 1n lbc bbcl (3 1 Eu<:.>l)l'IU • ~ ol rt•,cm;uy, 1 of 
<nn~ bluuoomd4 •f bolbal ud lbcochcr "'= multiflaraiiS ~ E<h1um (3). •unflo\\er (1) and m~t<d (61. 

lf lney U't..a1D.UOD 1$ C"SKD.tW rboJ 1 CO!nfrxf¡,J.oll q hty mU';)I tlt"' 1S ""d Thl:> !ilUdy rdkcts 
lbc unpart>ru:c o( pal)1101op 1 nol) 15 10 lllC ,oouol of qu>bly of 11m praducL 

11/l fiAI •X. J "'11111 kf/JO. A & \ OkWOill. Cj 1'17 'l.k1ho<b <of \fei~>>Of>Jlynolng~ llee 1\'orld. 59 (4) 
13'1 U7 

MAl 'H:lZICJ. ,\ ICJ3CJ Lnl.:r.ucbuniat 1ur q11.1nUUII\cn p, lcn;JD3I)~C: des Horun1; \litt . Geb. Lebe.n 
\1ttltlumt:n JOf 1 2J 27-lJ9 

VAIJJb, IJ . UÍI·:/, M J o1t f·ERSA ·u12, 1 19 7 All;u polinico de \ odalucia Ocetdcmal ln>t de Do:sarr. 
R<¡ 'i<:>Jila Unl\ "'U1p C':ld11 Sn1lla 

A cnmparali• c stud) of !he pollinic speclrum of homemadc and commercial hone)s 
produced in lhe \\' of the lbcrian Peninsula 

De Sá-otero, M. P.; Armesto-Bazlán, S. & Diaz-Losada, E. 

Árt·a de BoL1naca. lkpartamcnto de Baologíot Vt:xcul e C do Solo. Facultad de Ciencia de Ourcn~c. 
L'navcbu.Jad de Vigo, sota(a u\lgO e, 

J>t~JH.:hnic analys~ "en: pcrformcd on 38 samplcs of honcy produccd in Galicia_ Twcnty· two wcre 
huuu.:mJde ant.l MJ!<J d1roctl.y Lo the consumcr anc.l ~lxh:cn had a commcrcial labcl. sorne prmectcd by thc Quality 
l>c:nurnmatJOn " Me! de Gallcia" 

'Jñc.- CUIIlnu~rdal honey~ were: c1ght mononoral.s, rive of Rubro sp and thrcc of Casumea ,\llli\•a and 
anmhcr ci~ t m~lttnorals; five wuh Cñ.\Ulltt'a 1-.mim prcdominant. two with Rubus sp. prcdonunanL and onc 
multiflora! wuh f.rira predominan!. 

Of thc samplcs of homemade honcys. two "ere mononoro ls of CaJranea sariva; threc we rc mononornls 
of RubtH; lwo were multiOorols wilh T. Cytisu~ scoparius dominant: six with Cru1anea .\Cllim dominJnt; one w1th 
Frita dommant and cighL wuh Rttbll\ p. domulant. 

1t WJS discon:rcd that the polhnic spcctru rn of thc commcrcia l honeys had char.:J.cteristics diffcrent to 
the homcmadc honcys from the same norJI origin. 1ñese differences \.\Crc thc following: 

Non e of thc honcys with T. Cytisus scoparius or with Erira as dominanL wcrc multinornl. 
Each commercial honey showcd a differcn t pollinic combination in "Oominan t", ''Companion" and 

" lmJJOrtanl" (accord1ng 10 thc dcnomination of Louvcaux eral. 1978). 
. ·n1c pollcns .of th~ lcnst intcrc~ting a pian plan ts found 10 Galicia . such as ReJeda alba. Frtmgula alnus. 

T. Onoms repcns and 1 . Ech10m pl.antagmeum, rcach rclativcly high v:1lucs in thcir spcc trum. 

A study of lhc mcllispa lynological and organoleptic variations in mononora l and 
multiflora l mixtures of honeys from the NW of the Ibcrian Península 

De Sá-Otero, M. P. ; Armesto-Baztán, S. & Diaz-Losada, E. 

Área de Bot:inica, Dcp.annmcnto de Bio logía Vexctal e C. do Solo, Facuh::~d de Ciencia de Ourcnsc. 
Universidad de Vigo, sa.a@uvigo.es. 

A SLudy was m.ade to di scovcr what .a moum of multinoral honey could be mixcd with Lhe respective 
mononorJI honcy~ o~ Caswnea lativa and Rubus sp. produced in the same gcographical municipality, so that thcy 
can he conm1crcta hscd as monolloral honcys. For this, pollinic spcctrums of thc original multinoral and 
mono~oral honcys wcre . mad~ and co"!parcd 10 lhc pollin ic spcctrum of thc mixcd honeys using org:1no lcptic 
t csL~. lñe honcys wcrc m1xcd m proporllons mononoraUmult inoral of: 911 . 812, 7/3 and 6/4 
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\ ariabilil) in polleo -¡>fftrn of chl'Stnut hon ) 'from diiTen-nt ,¡,'- nd) ear.. 

Scala . M.; Aronn~ G. & De tl.llcco, V. 

Centro da ~.Q.J:h).a PJ.hnolvp..::h,.- 1Ct .o\ P l>tp o\r ... "0 tvt.t. B~. 1ll & ti 
\tudt di :\a('l('b .. ~co tr·. FA Ll d1 gnrtJ , .. 11: l ntH-n.U.l: 

Pbon .... JQ 1 ;;5.; ·~o. f¡¡' •:N o 1 1 t 

Chc~tnut honc) 1s .1n amJlOfUnt produdh.ll"' an 'Jn,'"-ls El ·,"!tlntn s. JnJ 111 lu.han rt'poll~ ~ " 

good prndue<n ollh•, lmd of hoo<) t RICCLARDELLI ll' AUlllRE. I~H 
Palien m chotnut hooe> 1 o\mt1'r (fUN 'o llflly \\hen thc pn-~..-rnt of C.:bl.4'1t"d \¡Jfn-a \hl~ p-IIO'i 

1s h.Jt:bcr th.tn QO e¡.• thc hon<~ un he dh 1fiet.l b umfk>r.tl A~.L"(Mllran)mg J"llll('ft f".' 1 o; , attbc..'lU ·h ('l.lelfl) 
rcp~ntt.-d. pU~ an 1mporu.nt role lor thc tt.kntll'i""-;aura nf th SCl.lgrJplu~al un m Ul thc bonq . In 1.hllcrC1\t 
regtoos. ch<~lnul ~Aoods can ~ :b~aated \\lth thc p~~c ot \3nou~ '-pcl'l ll\(' ln('l\\lcJ~ ot lhc 'pn:JC\ 

c:x.:cumng tn and :uounJ thc cht-stnuts '-'oru'!io, .as \\C'Ilt~.s th 1t floy,mng ph\:nolog:_y. 1) l."Tlll-:al h.l hn l.. tM- hone)' to 
thc a.n:"a Yohcrc t.bc bcc hJ\C ~ llccto.i the no.:tar 

Thc control of thc geogrnphn:-ol ongan lli n ('!>o;;Jr)tO inJt,iduJtt L~ ~ll uf pn't.lu~.:tton . tha ,., P!l)h. h., 
rc-tuc:~t :1 PGI (Protected GeogmphkallnJa¡;auoo) m:ul... and te.> ~.:cn1f}' the f(\tl g~oraph.t~l oun:c ln 'll'K' cas • 
t..:cnifie.J ongm rcported on thc labcl of th hooey '' \:Orhidercd an J\SJcd \Jluc ant.lth< final on_ umcr. C\.~pts to 
pay 11n highcr pri e for u. For thls ft'ason:s. hJ avu1d nu l•\bc.•lhng, an obJer..·u,·e 11\C'thod lor thr delcrmm3UOO of 
geogr.~phical ong10 would be hclpful 

In ome areas. the polkn spec:tro of 'hc:stnut honey tuve beC1l defined and !tln~k samplc!t. L·an he 
comp3l"C:d to thcm 10 cvaluat thc corrc:spondence l"lf oc..:umnce :md frequen') or tbe ('IC'Ic:". The d1fTt"~ntts 
betwcen thc honcy produccd in di~unct sit~. ¡ue due ~h 10 flor:1 composmon and scasonal \-an:tblht) . Y.hJch. 
affcel Oowering phenolo~y 

·1ne aam of thts study was to cvnlu:nc thc 'anab1ht} of pollcn spectnt m honC)'S produccd \.\tthm and 
bctwccn si tes m coosc--cuU\l' ~r~us Chestnu t honcy wc:rc sarupltd in 'a.nou~ sitcs from Southem luly a.nd w~ 
amt l):sed n cordmg to LOUVEAU; ct al (197g). Polleo spcctrJ wcrt suhjectcd to muhl\"3natr t.ltl~ll al analyses 
(p rin 1pal <.'omponcnt analysb and cluster on:~.lysas) an ordcr to compare all ~amples ata Hn\C Resuh~ \howed lhat 
for uninornl producuons a one· to-onc corrcspondcncc bctwecn honcy and ns grogrupha c3l ongan 1s noc 3lways 
casy ;md strnightforward As supposed thc more :io imililf is thc 'eg.cLatton of the s u~ thc h1ghrr are the Slmllanut.l­
bctwccn 1he polleo spcctrn. llo-wevcr, this methodolog.¡cal approach sccms a po\.\·crful 1001 10 da~cnrnmntt 
objcctively among numcrous si m1lnr samples bclonging to diffc-rcnt arcas 

LO UVEAUX J .MAUR!ZIO A & VORWOIILG .. 1978. Mcthodsofmcbssopa lynolog¡ tl ee Wor ld 59.119-157. 
RIC:TIARDELLI IYALilORE. G.C. 1998. Mcdilcrrnnean mcllssopalyonlogy pp .U>6 Univ. degh S1Ud1 d• l'erugJ3 

Pollen ana lysis of mini and whitc annual Stachys honcys fro m Scrbiu 

Slkoparlja, B. & Radlsic, P. 

Dcpanment of biology and ccology, Facu lty of Scienccs, Univcrsi ty of Novi Sad, 
21000 • Novi S:~.d. Scrb1a and Montcncgro 

Polleo ana lyscs are :m csscn tial too! for honcy standardizauon and ccruricauon Therc nrc vanety of 
honcy typcs offercd .at honcy markct in Scrbia. 1l1c mos t of thcm are often dec lared as unanoral in Of'dcr lO 
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lhc arn¡do ~trc d~taJ b) 11«-.cc:pct from \maSad rcg100 tPanonian valley) and "'e~_ ;:ud ro be 
frorn mwt and huc annu 1 I.Ucb) T·"o a.mplcs lrom cach hnney type \\ere talen llrc:parauons Wtte mnde: 

(urdlal '' proc:cdurc ~'en b~ SA\\YER (ICJk ) Pollcn anai)Sh u .u pc:ñ(llll\1!c.J \\ith an opu~ macroscope For 
(pr .. lll.aii\L" un,¡. 1 polleo "A a t:CM.trH&."tJ an 6 huriu.c~.ul ru"' .u tnJgmfi~JUon of ZOO~ C:!51'l of total ~hde area) and 
the r ult v.;n tr.m ftJC01C\.I tJJ HUI pollt.-n unount pcr 1U of hone) fpg/lOg ol honc)}. Quahtalivc anill)-sis 
con Jercd dC1nrrunmg ;anO ~.:oont¡ng fint 1000 pnllcn r:r:ttn). m r.tndom m1cros.~opc ficlds. at magmfica tion of 
~1-J\,and malm the lr<'\jurnq el" es l>•«>rdmg 10 RICCIAROELLI O'ALBORE. 1997). 

(Ju~n11btae JO.ll) 1:. bov.ed lh.at only OOé SílmpJc of mmt húncy h3d betv.c.:o 20000 and 100000 
p!lllllg ''' huncy, wbtch coneo.p<md' 10 honc) ntadc lrum normal nor.tl soorces CJO~ES & URYA rr. 1996). 
Othcr honey mpl tu\C le\) ttun 2lkx.M1 pgllO~ (IJ huncy lt is tJJfficult to say ..... nhuut chemicalanal) is. if 
CliUcmd) lu..., Hluc:: e 17(~ pf}IOg o( hooey) m ooc: samplc ('1( ...,huc: annual such)s hone)· was re uh of 
.Jt!ulh.'Jii!Jun lJf dJ(fu.:ulucs 10 polll"n cura~uon during prcpamuon. smce thts SJmplc was vc..-ry vi~ous aJter 
d1uoh mg 1n W<Jicr. 

Qu.aluall\e .mdi)'~IS ol nunt hooe)s sho\\l!d 1hat they h:He 5.9':t and 741: pollen of aoemophilous and 
llt"c.:tarlc:u plan! \[)C~•c.~ Hoth \ampks of mtnl honcy ...,ere charncterized \\o1lh prcdom.inance of Mt'mhn pulegium 
fX'llcn (()(, Srt and 66 K'.i) and lhcrc \\.ere no :lccompanying polleo types. 

hn.t \ólmple of v.hitc annual stachys honcy had 22 2% p<Jlll:n of anemoph ilous and ncctarless plant 
\fk:CIC\, \unno\'.t:r pnllcn 'tl.as pn:donuoant (551%) and thcre \I.Cre only 4.9<l of Srm·llys sp. pollcn Se ond 
\ounplc uf wh1tc :mn ual !i.lnchy5 honcy had 3.-l% polleo of anemophi lous and ncctark-ss plant spec ies and did 001 
ha ve prcdomm;tnt pollcn typc. Stnrh.'t.\ sp. polleo rcached 36-l% but qualitati\'e 3naly~IS rcsuhs of this s:unplc is 
dtfticult 10 111tcrprcl !ilnce 11 hac..l c'IIc lncly low tot.al po llcn numbcr pc r IOg of honey. Accompany1ng po llcn typcs 
wtre olh\cnt 111 bolh whnc annua l stachys honcy ~ampks 

J()NLS . G D. & OR YANT V M . Jr 1996. l'olfcn rccovery from honcy. In: V. M. IJRY ANT & J H. WRENN 
(cds). 

1
CW I>enlopmcnts in l'alinomorph S~1mp l i ng, Extraction and Aualysis. Pp. 107·1 14. American 

ASMX:Iauon o f StrJ.tigr.tphic Pa lynologists Foundation. ContribuLions Series umbcr 33. 
Rl 'CIAROELLI D' ALIJO RE U. 1997 Tcxtbnok of ~lolissopalynolugy. Apimondin Pubhshtng. Bucharcsl pp 
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SA WYEI! , I! 1988. lloncy idcntification. Cardtff Acadctruc Prcss. Cardtff. pp. 11 5. 

Pollcn analysis of natural honcy samples from Sikkim and 
Darjccling llimalayas, India 

Mukhopadhyay, S. K.' ; Das, A. P.2 & Bera, S.' 

1 
Dcpanrncnt of llotany, Kalimpong Collegc. Kalimpong -734301. Darjeeli ng. India. 

l Departrncnt of llotany. Univcrs ity ofNorth Ocnga l, O:ujceling-734430. Lndia. 
J Dcpartmcnt of Ootany, Uni vcrs lly orCalcuua-700019.1ndia . 

Pa lien analytic.:al data of forty·two natu ra l honey samples collcctcd in diffcrcnt seasons duri ng the 
pc1iod of June 1995- Dcccmbcr 1998 from diffcrent rur3l arcas of Darjecling, Ja lpa1guri di s tricts or Wc.st Bcngal 
and S1kkun. India, are presentcd hcrc. Twcnty· fi\•e honcy samplcs are collecled from Darjecli ng rcgion among 
\~,ohi ch twcnty· thrcc are or Apis ce rana indica F. ami two a.rc of A. florea F. Eightecn honey samples are found to 
be uniOoral with Rosa spp., Prumts spp., Fragarill sp., Rubw; elliptirus, Spiraea sp .. Ageratum conyzoides, 
Primula spp., MeJ/eria pulrhra. Trifulium rtpens (during summcr} : Rosa spp .. Aristolnrhia sp. (during win ter) 
nnd Srhimn walliclrii. Sedum multircwlt'. Agerarwr cuny~oides (during autumn} conslitut ing thc predominan! 
pollcn types. Scvcntcen honcy samples foraged by Api.\ a rana indira F. are collccted from Sikkim among which 

404 Polen 

:\leli opal) nologicnl im eslignlion in undcrban~. West Bcnj!al. India 

Jana, D. & Bera, S. 

Thc prc.l-l"nt :-.!Ud) dCJ6. v.1th the p\'•llt"n an.ll)"'');, t\1 :'\-& hl.lll • ...amrk~(-llu« N anJ c\tral.'trJ) ln""~m 
Sumkrbam •. thc Urgot delta m the uorhJ .tnd 1s ~c.lCbiiiUit.'tf ~) ~:h.lr:tl.'tc.n,t•~ tJJ;tJ m.lnfnl\ fl\f"t''t Th'" hll.ll JJ .t 

¡, 9360:-tq Km of \\hlch m.1ng.rtl\C: ft'«: t C\ICih.h ..;~(H 'q Km 3Jh.l ~5SS "ti "m undrt r("oo,('"f""\t" for-c-...t Jr...·.s!l \h-vt" 
than one thou ... .:md !\touh thon~y huntr:rl fanuht'\ depcnd on ú•c 1 horu:) anJ hiii\C''I fll<'fc l'lf k"' (l(l,OOO l.. · r1f 
Api' dmnra honcy pcr annum A b.rge numl:lo&.:r l,f Api\ .Jor\nta ~~ann:-. mJ~e lh\.'U....:lnlh ot h(•ne\ ')Jllb dunng 
'umn"\Cr (Man.:h-Jum.:) CH:ry )Car 

or thc 1-l hone) ~ampks. 1-l "ere collcf."l\!d twm thl!' uger h.:. ~nc.· f~:-.t 3~3\ amJ thc ft'\t \\t'rf.' tl\'lm 
thc mhabliJted and cuhi\'Jte..i 1.ones nf Sundcrhln~ ,.\mong tht~c only 4 s.~ntplc:ot (.:! ~Jm¡lk .. cJ~;hl \\c."f tal.t'n 
from thc hiH'S of Apu melli(áa andA ct'rmrn mrlin1 and re~t 28 sampl~~ wen: r\tr. ~ted ht'm~y of .lrn donatd 

TilC mcthodolog)' ta.:onum.·nded by thc lnh;mJttonal romnu"nm for nee Boc:m~ (l..A.'IU\l'.IU\, el al, 
197 ) 'v. n~ employ~,.'tl for tht quanuficauon of tht polkn c..·ontcnt~ of hone) ). A lotJit'lf :!J polleo l}ll'-"' rrft·nhlt' tn 
18 fa mi líes wcre rccorded fmm the hone)~ of thc r , M'\C forc\t ;u-ca) Jnd ~(1 poi len l)pc'!> hck)fl~ln~ h.l ~:! fJmlllt' 
\I.Ctc n.-cmcrcd fmm t11c honcy samplcs of thc rol p;m of underbJn"t 

Out of 3--l honey samplé::, ::!5 werc found to be untfloml and 9 mulllflor:tl m nlturc. Sfmlll'tllllllilprJ.Jia, 

At'giura\ rornirulaw.m. C,·riop.\ derandrn. Rru¡;mrra gyumonlu~. /)h<)(·nn nln·.un' C(lO\lltull .. "t.t the 
prcdorrunant polleo types n.-cortlcd 111 the uniflorJ.l honC)'S stud1t'd. Polltn gr.uns of tt« l:l\J \\t'fC htller 
rcprc.')cnt(!d. Al·inrmia :,p. E..troe<·nria agnllodra. x_..,·/twarpu.\ nu.>ktmgnuü. Svpajnllllcnnl \\(:IC Blm rn·ordtd a~ 
sccondary and important minor t)pc!,. 1/alliaajomn, once \l.lll~h "a~ th mol prcdmnmJnl plJnt m.Sund~:rban,, 
was poorly rcpr("Scn tcd as minor polleo typcs 10 :t fcw sample\ Sowlt•rrum nl't'lalc,, c. rio¡h tlncmdrd, fl/u)("nu 
,wJn•.Hnl "ere considcrOO as \-Cry frcquent l)pC.) in thc hom·y sample~ of mangro\'l" fore"t 1t "'h :thn nmcd 
th:u nucmscop1c ana lys1s nf honcy samplcs of thc con~ ar-c.1s of \u ndcrbans ::,ho,\cJ thc pt.""~llcn gr.un!l of ~ome 
~pccic:; ''hkh do not e ve n occur in thc rcscrvcd forcst nrc;l or in lhc \ ICIIllt) U~t:' ~\ doncUcl honC) be ... thc 
dome~uc honcybccs A t·ermw it~dicn andA. mt'Jlifera a lso prcfcrrcd mangrovc flowers :l'i chu;f solu¡;t of nr(.·uu 
Thc f.1 c1 indiCiltC thc poss1blhl) of C>. I>IOiting thc V:J.)t ncctar ¡Xx1l of 11dal mangrn,·e forc.'1 for hcáccpmg 
vcnturcs using domcstic h1vc bc.cs Thc honcy collcctcd outside thc rc~er\"C furc::,t arc;'ls C\hl?llcd a 011\Cd 
a::,scmbl:tge of mangrovc and culti\'atcd crop plants. A ncct1r calcndcr ha<; hccn prcparcd ICC.:O,glll\llltt thc chu:l 
ncctar som ccs in differcnt rnonths. 1t wlll hclp thc local honcy huntcrs to sec~ thetr 'llll tab le nre.1 of honcy 
harvcsting. 'The s tudy funher sugg t ~ that S<mnalltia apt'lala. ¡\(•gicrra.\ ('ormrulatum. lctriop~. dnmulrn, 
Bruguierti gymnorrhi:.ti, Plwenix syil·e.un.1 ca n be propagated under nffon:~ l.ll!Oll aud Jho 111 ::,QCIJI_ fo1c~tr) 
programmcs for commerCiill beckccpw g vent urc!t uwoh•ing A rt•rana indira andA ml'lllfna 111 thl'i delta le r~g1on 
of Wcst Bengal, India. 
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l'ollcn analy ~ of a honCJ sample from the lr.1nian domestic market 

Oaneshlan, J. 

l><partmmt of Gcoio¡:), Tcacb<l Tmnmg lol\c:nll) . ~q. \1 fat<h A><. Tc:hrJD 15614 , lr.IR 

IJ•!Cd on udy of pal¡nomorrhs c:ru:ountered on a hon<) , 10() pollcn anJ <pones count«l The polleo 
an:.al 1 lod&ealn th;tl thc honey appc:.an to be mult1noralm ongm Polkn of :!0 ang.J())pl"fTD famaht) uknufied 
Tbe lam•lin m 3 ~.:cm.l•ng arder, are 3 [, U0\4 ' Apa.tceJ.c, A tcrac:cac, B('tultceJc, CJnnab.1 ~c. CaC)oph~ILlceae. 
ChC'nopodt;I.C:tar .. C)paaccac, Ent."'a(:CJC, F.ag11.:a_c. JuglandJ~cu, Olcaceae, Onagra:,c;~e. Plant3g~naccac. 
p c.ac, Pufygun.Jcc3c, Pnmlll.1,cae. R ~cae: . Sah~.:..l~.:-eJc aod \'crbcnJccac ()( lhC'IC, pnllen of Br.tij; IC3ceae. 
fa&aeeac, A ta-4<.·c.tc. Pnmtl~cac: and Bctulacc:ou: ;uc: lhc JnO:r¡t abundJ.nt compo!>Cd lO thc Olht:::rs The pt..-rccnrngc 
o( th<m '' 61 3'1> of IOUI pcn;tntJgc 

AcCJKd1n_g to cort\Jdcrabk prcSCDL:C ol Bc:tula,eac polleo. 11 is probable tbat thc: MUd) honcy bdongs to 
'"'"" or Ara borJD -Ankbll Arta, oonh"c 'of !rJn 

lmportance and development pro pects for melissopal) nology in Ukraine 

Bogdanov, G. A. 1 & Pechhacker, H' 

1 Nauonal A~cuhurnll'ni\·ers at). 15. Gerotv Oborony SI., K1ev 01041, Ukra inc 
lnsutut fur B1enenkunde, A-3293 Lun1 am Scc. Austnn 

Ukratne was and remains a coumry wnh a devclopcd bcc-l..ecp111g ~cc tor. Uot1l rcccn tly, it accountcd 
for une ninth of the world numher of bct famtlh.:s :1nd fur o nc dghth uf the honcy output. 

lt is prcdJctcd that Lhe numhc.r of bee families will be 1ncrCJ.scd to 6Mim 2005. Whilc small volume of 
Ukrami:m product1on anived to the forc1gn marketm the 90's ofthc 20th ccmury, the honcy expon has greatly risen over 
lhe re«m years, re3chmg 3380 ton m 2002. Othcr bee products, in pamcular palien load, are expon ncms 3S wcll 

The evaluation of environmemal condttions through peñcct polleo analysis bccomcs not Jcss importan! 
now. 'rñis SGlll!mtnt as bascd on the fact that m advcrsc conditions plants produce a lot of outwardly dcgcncratcd 
pollcn·grams, whcreas in areas with insignllican t environmental trnsiou pollcn ~gr..ains are norma lly dcvcloped in 
the absol ute rnaJority of cases 

The Europcan Commassion recommcnds to countrics cxporting aplíuy products to dcvelop criteria for 
cvaluation of thclf qualaty and to cnsurc thcir cnvironmental monitoring. Thercfore. for Ukrainc. as a regular 
exponer of apaary prcxJucts and 3 polcnual mcmbcr of thc Europcan Union, there bt..~omes exceptionally urgent 
the problem of harmo ruz.ation of curren! s tate legal documents, as well as drawing up ncw oncs, dctcrmining the 
quahty of bec produc ts according 10 requiremcnts of world and Europcan standards. 

MelJsopalynology revives on thc rnodem sc ieruific basis in Ukrainc. wh ich has a grcat potcnt.ia l for bee 
kecping developmcnt though is m a very d affi cult cnvirourncntal si tuation 

Thc above-rncntioncd statcmcnts in o ur sn1dics are cvalu:ucd wit h rcgard to arcas of high 
environmcntal , cspecia lly rndioccologlcal, tens ion duc to thc Chcmobyl disastcr, consequcnces of which are 
especinlly pcrccpllblc in thc Forest zonc o f Ukrnine. JL¡; point is th:tt overall incrcasc in radionuclidc conccntrat ion 
o ftcn concurs with the nowcring s tage of the plant phcnologica.l dcvdopment. Wind-pollinated plams produce a 
lot of polleo thnt resu lts in fonn:nion of a biological way of the secondary aerial transfcr of radionuclides. Thus, 
thc radion uclidc factor is prescnt in the apiary eco logica l systcrn as well. 

The pointed o ut circumstances determine directio ns in the implcrnen tation of thc nationa l stratcgy and 
in tcmational coopcra t.i on with rcspcct to thc quality and standardization of bee prcxlucts. The pollenological 
studie..¡; are carried ou t in the contcx t of cstablishing spcci fic pecu liarit ics of morphologica l structure and its 
correlation wi th biochemical con tent (toral Jipids, polyuns:nurated, monounsa turated and saturatcd fauy acids. 
aminoacids, mineral clemcnts) asan integr.lted factor of nulrilive, biologicaland pha rmacologica l val u e, attractive 
propcrtics and anLimicrobial activi ty of plant pollcn and bcc load . 

As a rcs uh of thc Ukra.i nian-Austrian cooperation, a plant pollcn data bank is bcing foundcd as a 
fundamental basis for further mutual studíes for eva luntion of apiary nora. determining of physical and chernical 
propenics of bcc load, pollination and protcctíon of plants. At the samc time. spccial attent ion is paid to ccological 
cont<amirmtion o f pollen loods and honey in diffcrcnt rcgions of Europe. 
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The mcllifcrou plants oflhe \!¡:crian northcu -c 

Bouzebda, A. & Boughedlrl, L. 

PJI)·nologtcallalxtrJ.tof}. rkpanmcnt of llrC\hlg ll', F:h.:Uh) ~o.lf "iCICIIt.:e:-., l"nl\l"T'Il) ~,, r\nnJl\.1 , 
DP 1:! Annaba. :!3000 · Algc:nJ. c-mJrl lxlU~h~·Jm@)Jhnt.l fr 

In thc C'<lf~lllll) ofthC northcB.~I of ,\1!-~nJ. Hf.t.'I.IIH.In r\."1111~ 3 roclhfcrou"'l'l(lltntial C "hcrt (1T\li.JU(I J 

big varicty of honcys dunng all )~Jr round ;\1.111) nuddl fldOO, f."(OI0!!-1'-Jl ~on~.hiH'Il\ o1nd anthn_~Xllt"l~n.:al 

acuons C\CTCI~c 3 dctC'rnumng innuencc on thc mclhkrou..; potcntiahtu::s Thc num ol'!Jt.'l"II\"C of Hur cootnPutt-.111 h 

to succccd toa kno" ledge of thc mt:lhf(mus nor.~ m the umc of surH') through lJnd Hhpc:,IIOth 

lñc rcsults pcmuucd lhc iJc:nur.caooo oi !!W c:monll'(lhik melhfcrau_ spc..:~~ bcll_.,ngmg tu '\J plant fam1he' 
Wc: notcd that the farntl) of 1he A\tcnccac cwuam~ thc h1~ . t numtx·r llf mdhfC'rou' "'Jlt"\.:1 . 

con istent of thc famdy of thc Bras~rca,cac nnd thc farml) of thc L;.uma~.·cac Prritxl of n,,~c:nnt:. tnl'll"pholt~lt':tl 
fcaturcs of pollen gr.lins and production honcy value ha'·~ been notc-d for cJch palien 'i(l(\:1~ 1ñ(' t.h,tnhuuon of 
thc mell1fcrous plantations \\:lS cartograph1cd 
Ke) words: Mcllifcrous Plants. honcys. pollcns, canogrJphy, nonhc.:t.\1 of AlgcriJ 

Mclissopalynological study of fivc honey samplcs of thc semi arid arcos of Algcria 

Cherrour, A. 1
; Benslama, M.' & Bennadja, S. 

1 FacultyofMedicine. Uni\'crsity BADJI tokhtnr-Annnha (Aigena) 
! Dcp:1rtmcnt of Diology, Facuhy of Sc1cncc. Un iversity OADJI :vtokhtar·Annah.l (Aigcria}. 

With an aim of knowing thc bot:mical origm of honeys of thc scm1 and nreas of thc Algcrinn (aleas 
intcm Wllh dry climatc). fivc sarnp lcs of vanous lOnc~ wc.:rc collcctcd 

Thcsc honeys wcrc preparcd according to thc mcthods of thc mclissopalynology 
Qun litative ann lysas nnd thc eswnatc of the frcqucncy of pollen Martmg frorn lht countmg of 200- 500 

palien grains by samplt: reveal that: 
. Stud1ed ho neys are po ly nora! cxccpt for ouly onc honcy. 
. Thc prcscncc of 55 botanical species in thc various 1.oncs of study \\ere\ tsited by thc hecs 
• 111c po llcn of Euca lyptus has found 111 all hontys without cxccptwn, whcrc:l.) it is a plant cxot1c whach could 

wcll adaptcd ín Algeria . 
Kcy words: Pollen. plants rncllifCrc. semi arid, nora! honcy po ly 
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Poli n caracteri tion of hone~> produced in \"iana do a lelo, 
'eiro, Porto, Braga (~ . \\ . Portugal) 

Ooaz Losada, E.'; Gómez-Ferreras, C.' & de Sá Otero, M.P. ' 

1 Jkp r lo de H•ologb \ cg~.:tal} úcnctu del ~ucl '• LDI\mtdotJ rk \ag.o. 
r,. ·uiL.Id de: (J d< Ourmsc. E-3~()().1. Ourcru<. El pana 

J lkp.artamauo de Bmlc~.ÍJ. VtgctJI 1 FoiLUlt.ad de Htolo~ia , l 'm\cn.H.Iad Complutc:n~c, E-1 o.tO. España 

Tbc ~u<~lil.:tu~oe :~nd qoaniJtilUH nw:h supalyno10bl.l¡,;aJ :1nal) is of tv.cnty honcy Qmples produced tn 

V1.an.a \.lo (a tC'Io, A\Ciro. Porto and 8rap Í\ prescmo.J Accordmg hJ thc quaht3II\'C analysts thc hont}~ v.erc 
( l.a d ou muluOoral. untOural of Frua aoJ unsflotal uf Eural)plltt , 

Tbc nut abundtnttau 10 un1floral hnne):o.. of f:rtcn v..:rt C)llul.\ 'roponuH}f>c! and Ca..\tant*a .lnti\·a; 
thc polkn uf Fucal~ptu1 oand Olra \lotre frequtnl U.:l but. v.ith n:pres~tations k:s,, than ISIJ- . Thc most abundant 
wa In URifl(Jr:tl hont) or f:ural)plu' v.cre l)IHU\ \I'OpllriU\, Errra and 0ZH01lt'O \OfO'a, thc polleo of Oll'O were 
frc'lUt'RI ID lhl~ huCC}S 

Tht mulufloral hont)'1 wcrt clu!~ttt~ m muluflornl f .. dJium predommant and mulliflor.al honey 
CaHOitl'tJ predorrunant. Thc: pollcm of Cn\lanl'a. C~túUJ .,rttpariUJ-type, Euralypun. Rubwr and Ed1ium were 
imponanl\ ID thh honey> 
Tht quanmau\·c anJI)'sis ~ho"'ed lhat 1h1 honcp bclongcd to MaunLto's Classes land 11 

Pollcn characteri ation of honcys produced in Setubal, Santarcm, 
Lisboa and Lciría (Portugal) 

Díaz Losada, E. '; Gómez-Ferreras, E.' & de S á Otero , M. P.' 

1 
Departamento de Biología Vegeta l y Ciencias del Suelo. Univ. Vigo. Facu ltad de Ciencias de Ourense, 

E-32004. Ourcnsc. España. bv4@uvigo.es 
1 J)epanamcnto de Biología Vegetal! , Facul!nd de Biología. Universidad Complutense. E-28040, España. 

Wc analysed twenty-three honeys produccd 111 thc: Setúbal. Santarern. Lisboa and Lciria. 
The quahtauve ana lysis showcd that 70% of 1hc honeys wcrc multinor.tl and 30% wcre um nora l of 

/,Ll l.'OIUl ula latifolia , Erllium and Trifolium. 
Thc most frcqucnt taxa in mulunora l honeys werc Er!Jium, Eucalyptus, Ca.unnea satil•a. Rubus , 

Cyliw.r 'roparilu type, Ericaccac and. C1staccae 
The pollcn of Cistaceac, Cyltsu." scnpariuHypc. Lavandula latí'folia and Euralyptu.\ werc frcqucnts in 

uninoml honcys of Edtwm: Erhium , Ericaccac, Ci~taccae and C:ri.\us sropnriu.Hypc wcrc frequcnts in uniflora l 
honcys of l...avmulula fatifolia ; and Cyti.ws JrnpariiiHypc, Rosmarimt.f offirinnlis. RuJms and Crataegus 
mtmoxytuHypc werc freq uen1s in uninoml honcys or Trifolium. 

The quantitmive nnnlysis show~d tha t 1h1s honcys belongcd to Maurizio 's Classes 11 and 111. 

The pollinic spcctrum of honey from Alto Adige 

Bucher, E.; Kofler, V.; Vorwohl, G. & Zieger, E. 

Laboratorio Biologico, Vin Sottomontc. 2. 39055 Laives (BZ) ltaly. 

The pollen spectrum of thc honcys from South Tyrol ( onh- lta ly)" is a rccent publ ication issued by thc 
Diologicnl L..1boratory (Environmental Pratect ion Agcncy • Provincc of Bolzano, haly) . 

In an cx tcnsive research tl1c authors ana.lyzed honey samples from all parts of South Tyrol 1o ch:tractcrize the 
pollen nom 1yp1cal ror the region. hnponant infonn:uion about thc typc of apicul1ure (stationary or nomadic) was 
collc.cted with 3 questionnaire comp1 lcd by the tx:ekeepers. AJI results of the microscopic analyscs were introduced into n 
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Hone) ourc of .\lelipona b t hdi ( \ pidae: \1 Liponin~l'l in the 
:\orlhcrn part of Quima na Roo 

Villanueva-Gutlerrez. R. & Colli Ucan, \ 

CtXbef\J ióo de la Btlldt\cr,~J. Ell'"ük u lJ · Uil- 1IC: a ~' l-nt~~ L. m 
P 7""9\lO, C11ctumal t.,.lumt.uu R," \1 hh .. 

The rrc~nl 'IUJ) .b doO(' Pum"' M\KCI m thc ' :.them r:m ll{ Q ti\Uni fh l 

moJmm M:Uu~ troptcJ.I í~t ~ent m tht. tuJ~ lft"J thl" t~rc: ,,r 'l"~l!I\'C'II .. ''C1)' \."'t'lmlnl.,_ m lhc 1 ..,¡ ,,,, ~ \ UC"Jtin 
Pe.nm.GJIJ Wc Jl<.o can find 'C:Cllll<.i:tt) '\"Cg~LJ.li(~ m ~.hifcn:nt \U c:-.. .. ¡,m) 'b~C!. Ul lhc:' t ' -..Jt(" " r ~ ~~ 1 
w:tl)~ts .... ~ nwJ'" in order to detemünc 1~ n 1 t!llfk'Wt.Jnt ne~1.1.r ,,lUt<" ot \fcl1..pona ~l'ch,u un:mt.. h- tn \t.n:an 
languJgt!'). 

11ns StUJ) 1001.. ("l:lC'c! from IQCJ5 hl 19')'), ¡-; \1 <."!tp..)(U colnru~ ..._~t .,ekctt'\1 U,~~ Utap e!- \11 Te "~t;.un'NJ 

from the honcy pul~ ofthe rutonu: f(}f JetcnnÍI13.1hlll Jlld ~U3I11lfil·Jtltlll \\l 01.'1..1.lf 'our 1.7\ r<lf lhl!. 'lln'lc ~N-.: (h t.sll, J 

totJ.I of 90 hMe) ~:tmpl~ .... er~ ohtJmt"'J fh)Ul \kh["MJ t\c.: ·he u -~..)ltlfll~ dunng th< '111.· t t \\.1~ hl (\.ltlN1' ll\d tbc JI') 
(f\:0\I!IObct 10 AprilJ SC:lSOID . .Stx rolonh.~ ... \\Cfl' lrut thruugh tite JUJd, or prcJalllf\ hl.c ttk.· t:.)T3 \lC . hl ll• (l·n.s 

t'l:trbJfl) and the Xul3b~ :uu (EttiOO Ntrch("lh\ Ten grJm.-, C'lf htlm.·y fnltll!.'o~.ch ~lmph: \\.CI(" JL!."tll\t-J 1n J() mi ot d1 uiiN 
wah:r The pollen \\."aS prectpiutc:d b) ccntntugJII('Ifl, .1cet~ll~:-.~ u .. ing thc FrJtm.u1 tc ... hnaquc 1 l'l.l.'); 1 )«'• -..!1um 
clavatum "rore tablet!-. .... ere Jddc:d t 1 ~.000 !<.P<'If'C::<~ pt."f tahkt apprll'\tm.U<-1~) hl 'me J5. an antcmal t.:.lllt'ttatH.lfl .. tJJlJ.uJ 
Titen thc: pollc:n sample was mountcd on shdó \\tth gl)cenne Jt'll) \lkr the p;.tl~nolo~KJI h,k.nt111lahoo, r:''lkn ram' 
\\Crt rJndomly roumed (()()(} grams for l'JC'h \J.mpk) m nrder hl cMtm.ltl" the f'"-kn J"'f'KCOI.l&,C frc.-quc.:nr~ ol cad1 polkn 

1~ found and thc penad in wh1ch the bees \iSited the Oo"'l"f' 
A IOIJI of 75 polltn ~pc1.:1C~ .... ..:.tt found m thc OOn"~ \.lmpl~ of MehptXU ~'t'Cht'n l'bc-.1.' 'f"L-.:IC'~ l\chmg: to 

65 d1fferen1 gener:t :tnd 3~ f:lm1ly tau. Wc l\btaincd thc JX'Ikn po:ttntJge ITC'\t\JCI1l") of th~C' f"L'Ih."n '1"'-'CIC'' l'ltHm& th< 
.... Ct Se.1'!011. the lll0\1 frcqucnt pollen ~pe ics .... r(' \)dl\13 roc~mJ. Bu"era smurut'la. I~31}11USC1UII1 \111.:JI.U1Uin. L. u gema 
:txiiiJns. Torrubia line:uibr.tClcata. S1mlax spin~a )' Thnna\ radiJta l)unng thc' dr) \.:..t"on th( 111(\\l htqut'nl fl'llkn 
SJ>CCIC) v.cre AlthernJ.ntCr:l r:un~q'>Íin:l, B¡gnoru.lC(.)(' 1 lhgnoOI.lt'ClC. ~. c~ropi:l pt"IIJIJ. COOOCJfllU\ crcct;l. 
T«:::nni nalia CJ.I:!ppa. Conon campechianus. Conon corte.sianu , Mnuosa pudtca. "wan\ta cul'l\·n~ol", l'lh\IJ oii\,Wf()llllls. 
Physahs pubc~ccns. Soi3JlUin lanct lfohum, Eugeni:l ho\.1foha, 1)rci:uuhes fJ'3g::m~o, FugemJ :1\IIIJII~. Stm!J, "J'ItflO!o,.;l) 

'lñrinax ndi:ua. the thrce l:mt'rones appcan-d m thc honcy ~amplc~ ofthc wct !<.cason ~well AlthouRh Cc:-oop~o~ pdtJIJ '"' 
ancctarless plant, thcir poli en gra1ni .1ppe:~red tn 1hc hone} samples, pn:'!b .. 1hly lhe ht'c1i cont:mun:Itt<d thc honey v.nhm the 
colon y. 111c families with thc largest numbcr ohpecics \\ CI'C rabaceat:. Myrth!lct'Jl' :tnd S:lpuu.IJ t'JC 1t 1~ lnl¡'\(111ant to 
protc:ct and con5c.rvc 1hc forc:sl . mOSI oftht:Sc spccte arr ~hrub Md trees o(thc mednun !.t:nurl' rore~! . \\C at....o rcc()mtnend 
to plant thcse species nearby thc dome5ticatcd MC'Ii pon:~ colontc:!oo 
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