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Polleo aod insectivorous bats 
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Many noctumalmsecb l1lc the com ear\\-orm moth (fltlirovupa :ea) are insect pests on agricultural 
crops The cost of controlling thc~ mse"t pests costs farmcrs balhons of dollars. lnscctivorous bats play an 
e: scntíat rote m kecping populatíons of night flytng insecb in check Hundreds of insect pcr hour can be caught by 
:1 mglc- bat 

Bt-c3u\e of the bat's mobthty. u is dtfficult to dctemune the locations and dispersa! pattems of the bats 
a~ they fe(XI on the nOl:.tumnl tnsect~ Unktng b:u prey ~election to the insect pcsts associa tcd wtth agriculturnl 
c;rop'i I'S drfficult and has 1mporuuu con~ervauon tmplications. 

1'wo inliccuvorous bat species, the fringed myotis (Myorü· thysanode!>.) and the pallid (Amrowus 
palliduJ) wcrc examincd for pollcn as a control prior to rescarch with bats in agriculturnl arcas. We wanted to see 
1f pollcn occurred on thcst: two inscc.:uvorous bats, and wc wanted to asscss thc use of polleo as a marker for 
mdJCahng, thc plant specie~ ou which Lhc bat's tnscct prcy wcre fceding . 

Polleo samplcs we:re collcctcd by dnbbing the bats' head, face, and wing mcmbranes wilh scotch tape. 
thcn foldmg the tape with thc sticky ~tdes together Samples wcre acetolyzcd and both scanning clectron and light 
micro~copy wcre used in the analyses. 

A total of 74 po llcn grains from four Agavt' rypes wcre found on the frio gcd myotis bat, and 80 polleo 
grn ms from addlliOtlal Aga1~ typc:s were found on the pallid bat. lllis research indicates that polleo could be 
removed from the bats without harmmg the: them and that po1len analysis of insectivorous bats is feasible and can 
be used to de termme the plant.s on which the insec t prey fecd. 

llccausc both ofthcse bat spccics ha ve becn documented to land on the nowcrs ofsome Agave spccies, 
add1tional rt.~carch is nccdl!c.J to funhcr dl"termine if palien is transfcrred onto the bats from thc prey or from 
nowcr vtsns. l'ollen transferred from prcy could serve to idcntify tltc existcnce and tuni ng of ccrta in nowcring 
plant species and lmk bats fornging on insccts associatcd with agricuhural systcms. 

Polleo, a o iodica lion of stink bug dispersa( 

Jones, G. D. 

USDA, Agriculturt Rcsearch Scrvice, Arcawidc Pest Managcment Rcscarch Un it, 
2771 F&B Road, Collcgc Station. TX 77845 g-joncs@ tamu.edu 

Southem green stinkbugs, Nezara viridula (L.). are occasion:li insect pcsts in soybean, corn, couon, 
sorghum, and other agricultura! crops. Both the adults and nymphs dnmage the plants' stems. lea ves, flowers, 
fruits, and sceds. Damage causcd by stinkbug fecding includes the loss of plant nuids, the injection of destructive 
digcstivc enzymes, and Lhc loss, dcfonnation, and abortion of sceds and fruits. Although stink bugs are known to 
move from host to host, linle is known about thcir dispersa! bctwecn cropping sys tems. Pollcn found on and in 
insec t pests have proveo to be an cffective too! in dctcrmining long- and shon-distancc dispersa! for insects. 
Although stink bugs are not known ns nectar or pa lien feeders, they are known 10 fecd plant pans including 
nowers and fruits. lllerefore stink bugs may become contaminated with pollen. 
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Polleo han·est fea tu r es of the Central \ nmLoniao bee ·captotrigana fuhiruri., 
(Apidae: !\lcliponinat>), in Brazil 

Marques-Souza, A.C.'; Absy, M. L 1 & Kerr, W. E.' 
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Stinglcss ~s piB) an c~scnual rol~ 10 thc fcrulmuton of pllnt ~J'l'O=u.-.... and art th(' m.uo pollln.u~ lll 
nwny pbnts m thc Amazon rrgton Thc OUJOOI) of thcsc pWl~ :ue bt~e\UJI. requiring an t:\ldl\.11 :~~c:nt (,1¡ 
CarT) IOS polltn from one nower 10 onother Acconlmg 10 JOHNSON l-. Hl' BilEU.. ( 19'41, 'lehp<'non.r n~1l< ur 
the greatt:)l ~hnre of insect biomass fec..•chng on polleo and n ur 

Sur"'ey of thc plants uscd :1s polleo nnd ncctar soun:es \\111 ~vealthc: Md1punu..J\ 1\lOd prclcrrn~:t.":ot, 
thc.s( pb.nt specics can be u ed in afforcstation schcmes, \\h1ch v. ill bcntfit bcc popuiJUOn.) 

In Central Amazonia, Anacardiaceae spccics hnd the1r nectar collccted b) Ml'll{'<ma ,c·mim.~r,t 
mari/la~ ovcr four months, and by Mdipona mflr~mri~ pam~fL"ii.s over nine months (AUSY, 1 (1/ 19t\0) Suml.tr 
OOscrvation ~ of Anacardiaccae specics as sourc~ of polleo and ncctJ.r h:1vc tx.-en ~ponc!t.l for t\\o Anu7om.iln 
Mchponinac specoes (MARQUES-SOUZA t t al 1995). 

Wc hnvc studicd during a tv.ch .. e·month pcriod, polleo loads tmn'pon d b) Srartdlrismw full il·utü, 
collocted from thc workers ' corbicu lae righ t after the hi\·e entrnnce closure 1ft nn area of old .)Ccom.Ja.n· torc-:at 
nu'<ed wuh sorne exotic fruü trecs and omamcntals. Thc nests wcrc lntmduccd 111 old regro\\1h forc!-.t- on th 
c.1mpus of INPA·InStltuto NaciOnal de Pesq Uisas da At:na.lónia. m tanaus. llrazil, 3'"'08' S anJ 6<Y 10' \V nt an 
altitude of 40 mctcrs a.s.J 

Thc pollcn samples wcre obtaincd from fivc bces from a n~t of Scaptmnguna fu/l'lcurü ou altcmate 
d3ys, betwcen 07.00 and 09.00 h from August 1995 toluly 1996 The en trancc of lhc hove I' JH IO>cd and thc bee> 
arri\lng váth pollen loads were captured, thei r lo.1ds removed nnd stored Bees \\ere set free nflcr rcmovmg thc 
palien loads from thcir corbicula. 

Ten mJ of acetic acid was added to cach pollcn samplc , thcn lcft to rest for 24h. r"'IIowing th1 s pcriod, 
thc samples wcre accto lyscd using Erdtrnan's mcthod Aftcr prepara !ion, thc poli en is mount in glyccrin je11) on :1 

slide nnd scalcd wi th pn.raffin. We counted and idcntificd about 1.000 palien gr.u ns frorn cach ~amplc anc.J 
cxprcssed the rcsu lts of that count in pcrccntagcs. 

Once the palien gra ins were identificd, thcir monthly frequcncy in thc snmplcs and grou¡ling by 
boumical farnily established that Mimosaceae, Myrtaceae and Sapindace:~c. were the most frequently \ IS!lcd nu: 
workers harvcsted thc palien fmrn 97 plant spedcs disuibuted in 73 genera and 36 fnmilies. m~tly : 

Strypluwdendrott guianense in April (57.37%) and Scheffiera morototoni m May (54.73%). Thc harvcstl!d pollen 
t)'PCS abundancc matrix showcd that therc was htt le species d iss imilanty betwecn Lhe moolhs. which rdiuhcd m 
lhe formation of two large groups. 

ABSY, M. L. BEZERRA, E. B. & KERR, W. E. 1980. Espécies ncctarífcras ut ili1.1das por duas espécics de 
Melipona da Amaz.Onia. Acta Amazonica. 10: 27 1-281. 

JOH SON, L. K. & HUilBELL, S. P. 1974. Agrcssion and com¡>Clit ion among sungless bec,: ficld >lud•cs 
Ecology. 55 : 120- 127 

MARQUES-SOUZA, A. C. ABSY, M. L KERR, W. E. & AGUILERA PERALTA, F. G. 1995. Pólen colctado 
por duas espécies de mcliponrneos (Hymenoptcra: Apidac) da AmazOnia. Rcv. Ura.sil . Biol, 55 ; 855·864. 
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Horal ,i!,iton.. noral resource constraints and pollination Umitation in 
}atropha curcas L. 

Bhattacharya, A. ; Datta, K. & Datta, S. K.' 
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1ñe prc>cnt papc:r dcal> ""h the floral biolog}. floral '"'"''" and polhnauon of Ja110pha curcas L. 
il:uphorbi>ctl<) c~ncd 10. culti>ated popubuon. The plan!> no"er dunn¡; July-Septcmber. Forenoon panero 

( 00 1200 h) of anth<>l> woth >ubsequent ( '30-1230 h) polleo rrlease "'as nouced The mean number 
ol malc fl<>w<r> v.erc 4-ltl7 (17-105¡ and female Oov.c,; ""' 102:!:0.6-1 (2-19) per inOorescence. Each 
tlowenng br.lnch bear. c.3 25 (2-7) onOorcsctnce>. Each male Oo"cr produeed 1611:t100 (725 -2729) polleo 
gsaon> wnh c.l62 (10-275) gmn> per anther The P·O ratio was c.539·1 The apolar-radiosymmetric, inapenura te 
pollcm-.ere \phc:rouill m shapc h3\'10g c.94.5Jl dtameter and c.6.2J.1 thick exine with gemmate surface 
omanlentaUon 

The\Ug1Tl35 become r~epu\e ~ hrs 3fter anthoís Morpbological differentiation of stigmas bcforc and 
dunng rcccpU'-'C penod wa5 nouccd Befan: rcccpuve pcriod the stigma lobcs remained unopened. During 
reccpu"c pencxt the Jobcs o¡Kned showmg 6·furcated sugm.a tips. at the juncuon nnd 10 between of which poli en 
g.min wcre found tobe adhered Nectnr secreuon coincided with polleo prcsentation schedule and st igma 
recopuvny. Each fcma le no .. er produccd lughcr amount (4 54±0.82 ¡ti) of nectar than ma lc Oowcr (1.92±0.44 1-d) 
10 1200 hr, TI1c Oov.er fru1t rauo pcr JnflorescC'ncc: was c.IO: 1 and approxly 50% o( fcmale flowcrs set fruit with 
c.SJ'l. (41·61) fecundityrate. The mean numbcr of frui t per tnOorescence was c.5.4±0.73 wi th c.32% apomixis rate 
and e 2:3 ~d·o\'ulerauo. The umsexual. regular, grccnish-white, slightly odorous nowers attracted the insect 
\'IS IIOfS of HymenoptC'rJ(Api.r dt)rJala, A. florea, i\. mtdlifna, Eumene.\ ronira, ami Vespa sp) and Coleoptern 
(13eetlcs:) ectar and polleo both were ctucf flor3l rewards. Among thc diffcrcnt inscct visitors A pis spp wcrc most 
frequcn t nnd predornmant polleo vectors with regard to floral biological fcaturcs and pollina tion syndromc. 

Other flora l visitors (Eum~un, Vespa, and beetles) were not considered as effective pollinators because 
tht: polhnallon syndromcs of thcse visuors do not match v. ith floral structure. Rathcr thosc flower visitors might be 
conllidered as nectar and polleo robl>ers. To know the effcct of nora! rcwards, cspccially nectar. the field 
expenment was performcd usong doffercnt grades (0.3. 0.6. 0.9. 1.2, 1.5M) of sucrosc syrup. 11 has beco observed 
that lhe diffcrcnt grades of sucrose have an influ ence on bchaviour, flower visits duration. palien rcmoval and 
dcpOSiliOn on s-tigm:.~s by honeybees (Api.s spp). the effective pollinators of Jatropha run·as. Significant 
d1ffcrences of Oower visits durntion wcre obtained aftcr sucrosc t.reatments. In male flowers the durntion of visits 
by A. jlort'a wns highest (35s) in 1.2\'1 sucrose treated flowers followed in dcgree of prcvalence by A mellifera 
(30s), A.jlorf!a (24s in 0.9M suero e) andA. dorsala (2 ls) comparcd to control (8s in A. dorsara; 17s in A. florea 
and 19s in A. ml!llifrm). The dumtions ofvisits werc found to be lowest (5s by A. dorsata us ing 0.3M sucrosc. lOs 
by A.florea using 0.6M sucrose. and 12s by A. mt•f/¡fera using 0.3M sucrose) compared to control in maJe nowers. 
TI1c nower visitS durnljon in sucrosc trea ted fem.alc flowers was highes t (37s) by A. dorsata in ! .2M sucrose 
followed m degree of prcvalcnce by 34s and 30s using 1.2M and 0.9M sucrose respectively by A. me/lifera and 
28s using l. 2M sucrose by A. florea . ·me number of polleo grains Lransported and deposited on stigmas get 
affcctcd also by sucrose lrcatment. Highest number of pol lcn grains wcrc transportcd and deposi ted on stigmas by 
A dursa/a wheu nowcrs wcrc Lrcated with 0.9M sucrose, whereas, it was lowcst by A. florea in I.SM sucrose 
treated nowers comparcd to control. 

Thus, it IS assumed that malc-fcmalc competition with regard to floral rewards advcrtiscment and 
visitors :mraction may generate somc spccial adaptive features to ovcrcome the barriers of primary sexual 
sclcction proccss and p1ant fitness. 

This vicw gets suppon from MOLA U 1993 ; DAFNI & KEVAN 1996 and STRAUSS 1997. 
DAFN I, A. & KEVAN. P.G. 1996. Floral symmctry and nectar guides: on10genetic constraints from flora l 

development.. colour panem rules and functional significance. Bot. J, Linn. Soc. 120: 371-377. 
MOLA U. U. 1993. Reproductive ecology of the three Nordic Pinguicula specics (Lentibulariaceae). Nord.j .BoL 

13: 149-157. 
STRAUSS. S. Y. 1997 . Floral characters link hcrbivores. pollinators. and plant fitncss. Ecology. 78: 1640- 1645. 
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:\lulthoriate anal~ is of lht' o compan~ in~ poll o for th determina ti >n of th< 
grographical origin of hon ) 

Scala, M.; De M1cco, V. & Aronne. G 

lke~ and hooc) pacln-s ofi<n <k<wr the 1-oouru.:al lUIW ,( hoo bt-.:o 
1nrerpreate 1t 13 an 10d1rect 1Ddt~'3IIOO of quabt~ :rnd art t-.t\'ounb 10 Jll' hrghcr pn.. Tbc lat:"'tlaUMal l 
f. QmfllU)JOO is presentl.> "'orl..1ng oo thc csut'llbhmcnt of -qu.llity o.'Tltc.tu l thc ml-~1 ampcrum Etll"'p<' 

boa~~ 
Gen~11). m \\'~tem Eun~ hoot') lffijXvtC\1 irom C'hJn3 ;anJ L1.un n~rh.J na,,~ lu\\t'f rnl'(' th.ln 

lhat loe&ll) produced D1fftrcnt prices f\CJ'SI t also lletv.ttn countn~ lD Cui'O('C' lnd t'1cl\\ "'n . <'l"P'JJphh.·.al Tt' 

llh1n a country Consume..~· prefen-nco dctcmunt hont} de.nund on thc m.u-ltt illld ""~~'~ urrul ;a t\:l db; 
m«· World-'4ldt light hone) hle orangc b~ or :acac:ia honc) J\7h.a \ b1ghct pn~.o tbao hoo..· Nc."fttb u1 
utht'r uniflora.l honeys In this ceo ario, lherc is a financiJimtax-st tn Oll!>bbC'lhni htJn() 

Mehssop:slynolog}· :md sc,eral che:mical melh<Xb (JO bt u~'\.1 ~-~., thc: ch3t.h:tcn~IK111 f ttk 
~"'l).Jgtaphlc:I1 origin ofthc honey. Pollen specaahsb L'lftcn ccn1f) g~phK·al !.C:Mm.:e hc\:.1u e ttw~ hJ\t <a pm. .. ,~ 
koO\lr.ledge of the polleo spectrum of the hooe) J()¡.;aiJ) produt..cd. oo~e\a. thh 1\ no1. .. uth u.:nt •~~ aHlh.l 

m1s1abc:JI.mg. lf polleo spcctr3 of hone)'s produccd m JICal, \\-llh dtffercnt \C~'(131tlll1 t)~ are: c.t'i~ to dhtan~ut'\h, 
JIIS more oomplex to d1fferenuatc boneys \\ith the ame botanical ongm hut f'rodUI."l"d m dlttercnt a. .. •r:apht~.::alc( 
torogrnph1cal3.reas. Therefore. a specific umnornl honey ((.lf3ng:e. blos .. o.rn. a..:.1ciJ., crn.~mut, etc.) \.·an be pnldu(t\.1 
m numerous different geographical arcas. buL at present , 11 1s d11iit:uh 10 unequt\l'll..a11y linl. a h~o'lne) tn tht"' 
hlr'-'CSlll18 tcrritnry of the: btts that havc produccd it. The: :tim of our "orl. "3.\ to te-,t muluvanatt \lato.ucal 
Jnalyses to find an objectlve method in arder to e tablish a on~·tO··l'•nc ·<~poodt:n(e- het"o~~ttn honc~ anJ lb 
geograplucal origin Fu-st attcmpts to use advancr-d stattstical mcthocb to stud) thc ~CO}:.""TDphiL-al lll'i~m nf the 
honcys "ere already reponed in htcra ture (FERRAZZI & MEDRZYC'KI ~001, R,\TJ~"TI & GOEIIRY 1991. 
SANCHO el aL 1991. ORTIZ VALilUENA 1987). however nt ohe best of our kno.,ledg<. non<""-' npplood. 31 

leas t 1n ltaly. to establish thc critcrin for :111 PG1 (Protcctcd Gcogrnphtcal lndi.:alion) dcnom1nntton or th(' honr~ 
In our work orangc blossom honey and chc5tnut bonq produced m 'outhcm haly were. used 3c; 'itUd) 

caso and data wcre collcctcd 1n subscqucm years Polleo analyses we:re condu tcd accordmg to Lou\t:lU't tt al 
(1978) Data from cach polleo spectrum wcrc used to bmld a matn'( and subjcctcd to multi\ariate anal)·scs through 
1he soft ware progmm SYN-TAX 20000. Both ordination (PCA) and hocrarclucal du<1cnng (Ciu;ter anal}'") 
were perfonncd. 

In most cases, the application of thcsc sta ti stical tools nllowcd to dtscn nu nate bc twecn nume-rous 
snmplcs or honcys produccd in differcnt geogrnphical areas. Without muhivarinte analysis. Lhc compari"on uf 
polleo spcctrn would have bccn possible only between two or fe~ sarnples 31 time. Our ~ults show«< that 
mu1uvariate analysis of the accompanying polleo is a helpfultool for an objectivc classification of thc honeys nnd 
that thc possible use of this method for thc dctcnnination of the gcographical origin shou ld be funhcr pursut.'d 

BATI'ESll, M & GOE URY, C. 1992. Efficaci té de l'analysc mé1 itopn lynolog¡que quantll3ti vc pour la cemficauon 
des origines géographique et botanique des micls: le modcl des rniels cor es Re\•. P;lleobo. J•atynol. 7S 
77- 102. 

F'ERRAZ.zt, P. & MEDRZYCKI. P. 2002. Primo approccio di nppl icaZJone dclla Cluster Annlysis nlle anahsi 
melissopaJinologiche per la dctenninazionc dcll 'originc gcografica dci micli . Symposium ··n ruolo deBa 
riccrca in apicoltura" Oologna. pp. 223-228. 

LOUVEAUX J .. MAURIZIOA. & VORWOIILG .. 1978. Methods ofmelissopalynology !lee World 59· 139· 157. 
ORTIZ VALBUENA. A. 1987. El empleo del análisis de Cluster en la denominación geogr:lfico-bot:!nico de las 

mieles. Aplicación a las mieles de la Alcarria-Gahcia (España). Cuadernos de Apicultura 3. -1 O 
SANCHO, M. T., MUNIA1CGUI. S., HUIDOBRO, J. F. & StMAL-LOZANO. J. 1991. Discriminnnt analy5iS of pollen 

spectra of Busque Counrry (Norhem Spain) honcys. J. Apin oll. Re.<. 30 162- 167. 
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Pal)nolog) of mooonoral Cilru hone) from Región de l\l urcia and south Alicante 

Munuera Glner, M.1 & Carrlón García, J. S.' 

1 fkparumento de (,•c:nc•:~ y TccnoKJgía Ag:ran3. Ln•,·ro•dld Politccn•ca de Can.agena, 
30~3 Caru¡;cna (~urcia. E>p>n>) 

z J.>t..-pa.namcnw de UwkJgia Vegetal. L 01\t:f!!.Jdad de M u reta, 30100 Espin~trdo (~1urct.il, Esparia) 

t"ntrna to <">Wbh>h monuOotJhly 111 cnms hone~ are divme. So. sáenz-laín & gómcz-fcm:rns (2000) 
ug¡¡ot 10'1> :u the min•mum contcn11n c•trus pollc:n. ~rra-boovehi etal (19 7) propase 15% -:-""lcrion adopled 

by cunwnulad >utónoma de la reglón de murcra} la JUnta de andalucía-, andmunuera & camón (199-l) pul up 
25~ w harttctcn.GC mun.:1an hont)' 11us paper rnes 10 contribULe to rc.-.olve thts d•lc:mma. 

lly m<an of h¡;ht rrucrO!icopy, pollcn fmm !03 hone~ allegcd as mononorat from C.trus by bcckeepcrs 
tud bccn quanuumc and quahuuvely >tudrcd Samples w re cottected rn 1997. 199 . 1999 and 2000. From !hose 
!03 ,..mplc,, 54% prc.enr ov<r 25'l of Citrus pollcn grams. In 7~ of lhem pollen from Cr~s reprcscnl more 
than ZO'l of thc polbnrc con ten t. Onl)· 13% of samptes ha ve less !han 15,. of Cllrus_pollen gr.uns As a mean. rn 
polhnt~ scJmk.."nt frorn ~tud1ed hunc:) s Cttru~ reprcstnt 2 ~ of 1he total polleo count (mcludmg anemogamous and 
nut nrct.anftrOU) ~~ies}. 

Palien grains propO!iCd as Spanr h "'"'kers are Echium (llattagtini & Riciardelh d'Aibore 1972)and 
11~-p<:<oum (Sala Limares 19MR) appcar 1n 84% and 91% of samples. Olhcr pollen typcs typrcatty presenl rn Crtrus 
huncy• (Rrcciardelh d"Aibore & Vorwohl 1979, Serra-llotl\·ehi el al. 1987, Sala-Limares 1988) _as Drploturs, 
Casutceae. Plantago. TaraJtncum and Fabaccae can be found in 100% of samplcs Qucrcus pollcn gT'JIOS are prcsent 
10 mnre than 9.S% of samph:s. 

lJp LO 96 pollen types ha ve bcen found m studied honeys. with a mnximum of 35 anda mini_mum of 11 
~r samplc (23 as a meno). Prom them, 40 can be found in more thnn 25% of thc samplc~ .. Rest fr?m ansects and 
fungal ~pores are ah~ent m 3-1.~ of the samples. In 60% of them appear in very low qurmulles but m ahOut 6% of 
thcm msect and/or fungal ~rores show high concemrations. 

QunnutaLJvc ana1ysc~ rc\'Cal a mean polleo conccntra tion of 8017 palien grains pcr gram of honcy 
(c las!fi 11 of Mauri110) but polleu conccntraLJon can e:tc~-cd 21800 pollcn grains pcr gram of honcy. 63% of sa mplcs 
werc included in class 11 of Mauri1io. and 28% wcrc mcluded in class 11 1. 

llA"ITAUL!Nt. M & G. Rl CIARDELLI d'ALllORE. 1972. Di fercnzizione de mieli italiani e stranieri in base 
allo specuro poltimco. Simposio lmt-rna:zional~ di Apiroltura. Torilw. Apimm1dia. 313-22 1. 

MUNUERA. M & CARR IÓN. J. S. 1994. ANÁUSIS POUNICO DE MIELES DE AZAHAR DE LA VEGA DEL SEGURA 
(AUCA~'TE Y MURCIA). AUMENTARlA 258: 37-12. 

RICC!A RDELLI d'ALBORE, G. & G VORWOHL. 1979. Mieles mononorales en el Mcdilcrráneo. documentado 
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Palynology and spectromctry of monofloral honeys from Región de Murcia 

Munuera Glner, M. & García Pérez, R. 

Depanamcnto de Ciencia y Tecnología Agraria, Uni vers idad Politécnica de Cartagena, 
30203 Cartagena (Murcia, España) 

By using palynology and spcclrOmcLry 24 samples of mononoral honey ha\'e bcen stud icd: 20 qualificd 
in origin likc orange blossom monoOoml honcys and 4 qua li fied in origin like monofloral from rosemary. From 
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Honc) from or.tnge: blo-,som Wt'ft t:lunlctenzed iLY Clutt .. \ p..trl~ ~"'O:~o.~ttlbila' 0\ nd thí 
~ of R~t.:a.~~. Ecluw,J, CJ,·ihmoidcut:, Calt"n.lu n Jlr~rt"lAIII. i..Dnt1 llcli.VhnnulfC. l'ttuu.· 
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llon<l< from frhlum h3d about m of frluwn polkn - •=! honr~ wuiJ t-e '"""·kml mom :ni fn>m 
81'1!1 ~~ ·rae btcausc perce:nl3gCS ol lh~ pollcn !oourp2' ~ 45Cf (up to , 3 t Or"'' f. ht m &nJ 7, ,ftwn 
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Murci:tn hoo~ys charnc=tcnud by the Jll't'S ncc of ¡:k.)lkn gr.ttn"' trocn Otrk\ RoHPJ.)'llllll. Jh '' .t t' l" 

ErJuum. Hypt"coum, c~ni.st~a~. ÚJIUS, 1/l'iianzh~mllm. Cil.·horioad~.3~. Pru'lli\, l>lltn' htaunJCal,ndwLl In r,.-('1~11 
(nOl ~lurcinn) hont) P/antago. Quunu, Rtuda, Rmmannu.\ mnd Zygoph\lljlm "-Crt unJ'C'ft.lnt ('1\lllt"'ll)pt: h1!.1 

Commcrcial booey~ had much smallcr quanuty ofsp«1tic polkn than m bu U, honcy-.. peth.Jp~ a ... a ~t'D'<'qoC"nc~ ot 
10,,ture of monoflorol and mulufloral honc~s tn order to obt.1111 h1gher \tJium ~ l"'f C'Jlt'1l"''t h('l'lt~ 

Cluster ordinauon was uscd to cla!i.!iJf~ poli n slmple\ Thc tec.:hmque n.·'-'e:tletl J ..1 ro" rtul t.\lle m 
ordcr to mnkc homogenous groups of honeys and J.." an mtercsung tOOI hcl¡ung m JJ~nmm.ltc l~t~C"CD 
Dlf.)noflor31Jty :md muluflornltt¡ in sorne dcb:~L.1ble cases 

SpecuomcUlc study (transmillance) of basic omponcn~ of t.·olour (b lue, gr«n anll rC(J) :md llDIJIIU~'U. 
regtstralions for lhe y,flo1e viSible !l.pectrum is not rehable 10 dctcrmmc floral origm ofhone-y' 

Pollen a nalyses of Liriodendron tulipifera honey 

Jones, G. 0 .1
; Harrls, N. E.'; Grlmley, E.' & Lesch, W. A.' 

1 USDA. ARS. APMRU, 2771 F&B Rd., Collegc S~auon, TX 77845 (USA), g-¡onn0 ¡omu 1·dy 
'Elon Unrvcrslly. Dcpartmcnl of lliology, Elon Unrversity. Elon. C 272-14 (USA). b•m,nli! rlon rdu 

3 E Ion Un1vcrsity, Department of C'hemistry, E Ion Unt\'CrsJty. Elon, 
NC 2724-l (USA). gomi<y(dlrJon odu, and wlesch@cton cdu 

Determinalion of a uninoral honcy typc ts oftcn more d1flicult than expectcd. Thcrc aren numbcr of 
variables thnt nffect thc dctcrminaLion of a honcy's 1ype These inc ludc thc over- and undcr rc prcscmnuon uf 
polleo, thc loss of pollen during thc rctum night to the hive, how the snmples are procc~.!.ed , fi ltcnng ofthe honcy, 
etc. Liriodendron wlipifera C. Linnacus (lu li p Lrcc) is an carly (Apnl - Mny) flowcnng tn .. -e in thc USA tha t 
produces !ru ge amounL" of nectar for ea rly sca.son honcy nows. lt produces a dark ambcr hom~y wuh u ~trong 
flavor and is highly dcsirable by many consumers. 

Palien analyses werc conductcd on 19 honcy samp lc~ collcctcd in North Carolina, USA. th:u were 
reponed by beekcepcrs as Liriodendron rulipifera honey. Ten g of honcy wcrc removed from cach sample and 
placed into a small beakcr. Two Lycopodium rlavarum C. Linnneus ~ab lets wcrc added to each beakcr . arnples 
wcre processed following thc alcohol di lutjon mcthod. Once reduced to a polleo reside. onc drop was removed, 
placcd onto a glass slide and examined for pollen. A compound light microscope was used to coum thc ¡lOllcn 
grains and Lyl.·opodium spores. Polleo concentra tion valucs pcr 10 g of honey sample werc c:~1culoted Pollcn 
grníns were identifi cd to Lhc lowest possible rank (family, gcnus, or spccics). ln ilially 500 palien grnins per snmp1c 
wcrc going to be coun tcd. HowC\'Cr, after proccss ing and preliminnry annlyscs. it was dctcnnmctJ tha t all of thc 
samplcs had been filtered by thc bcckccpers. Sincc thc samplcs were fi hered, a 200-gmin coun t wru, mnde for cach 

VoL 14 (2004) 111 



t\bnrarb XIII'( 

1e Flonl (rcqlléD<y < 't>'Cf< .oak:ul.l~d by totaltn! thc numba oi gnm uf > p:uu ular t><on aod 
dmdm¡ by elle lllUJ numbct <•l pa¡ns ,·oomt<d "''th'" tlw sampl< 

Thc ~·=P: polla!""" enmuoa '"lue> rang<d from 3.6 ! (sample 17) 10 165.5:!5 (sampl< 7) polleo 
JDU1S pcr 10 o( hooey Thc lov. poJI<n conca>lr.IIIOO \'liUO> O[ the bonO) samples lre ITlOSI ltkcl) due lO fiilcriog 

111.:~ """ retnll\e po11en A tuul of 10 dtffcrent polkn type> "= found m the samples, and wcre idrnuficd •oto 
34 f¡llllhcs. 3 genera. aod JI pec1es. Thc numbcr of taxa pcr bonc) umple vaned from 9 (sample 8) to 29 
l mpb 1 and 1 ~~ U Ir. e poi len LCJilccntn.uun \3)uc:,. thc number of uxa found in lhe samples ,-J.nes acconhng lO 

thc >rrlOUnl O[ f1ltmng ¡¡f thc hnney pnot IU anal)><> , 'o <ingle polleo typc Wll5 fouod ID all Of thc sampJes. 
/.uuA.Inu/rqn, RubuJ, and PtdwulllrtJ \\CfC found most frcqut-ntly and occurrcd m 13 of tht 19 amples. 

1lle rnam foc.:u~ o( 1h1~ r~ear(.:h -.-a~ 10 examine bODe) Lha t wa.s umfloral Uriodl'tufron honcy. 
fihr.ahon of the sample' made 1t tmpos5ible to dC"t.ernunc tf any of the honey cxamined wns a uninoral 
I.Jrllxlctulrorr hon y 110\\' manl polleo grams wcrc removM by fittenng is O()( k.nown Although LiritKltndro11 
""'01.' r, ... md m relaU\~Iy htgh nurnben tn ~"eral sampl.:s. a defimte de-temunation of being uninoral cannot be 
rnadc \\hcthcr oor DDl LirioJtnJron lultpifua poUen ts over or undcr rcpresentl.>d 10 honey nceds to be 
rc't",Udlcd Addtuonal.!tludíes necd w be conductcd 10 whtch honeybecs can only fced on Liriodendron tulipifua. 
Tht~ wtll how hov.: much tuwdtrulron pollen occurs 10 i1 untfloral Uriodt,dron honcy. 

Mclissopalynological studies of Salix Aegyptica L in Kashmir- Himalaya 

Munshl, A. H. 

Dcpartmcnt of Botan y, Univcrsi ty or Kashmir, Srinagar- 190 006 Kashmir - India. 

Whtlc wor~mg on Melissopalynology of Kashmir- Himalaya thc author asscsscd the nulriti ve role of 
pollrn of S ah' acgyptica L among thc bees in thc reg10n during late wintcrs and early springs of 2002-2003. This 
work al !lb to describe the most frequent fresh polleo of Salix aegyptica L. in various samples of honey collected 
from diffcrcnt pans of Kashm1r- H1malaya. [) e_(j ides pollen conlribution (pollcn spectrn) was observed during the 
study period. All lhe relevant rcsearch parameters were assessed which confirms that during this period on ly 
flowrnng plantm full bloom was Salix acgyptica. 

Pollenological range of bee load in Forest·Steppe zone of Ukraine 

Lokulova, O. A. 

Niltional Agricultu.ral Univcrsity. 15. Gcroiv Oborony S t. .. Kicv 01041 . UkrJ inc 

Flowcr pollcn in polleo load is an irreplaceablc protein-vi ta.min nnd lipid forage not only for bccs, but 
nlso a valuablc dictary and medica! product for human beings. Pollens of differcnt taxons ha ve diffcrent chemical 
contcnt. A great amount of pollcn is undcr-utilized on various agriculturnl and natural fields. Thus. bec farnilies 
ha ve large opportunil ies whi lc ga thcring pollcn in natural conditions. 

Thc Forest -Steppe nil tural climatic zone covcrs more than one third of Ukrainc's tcrritory. It accounts 
for about 30% of all bce farnilies and for nlmost half of the national honcy produclion. Thc Forest-Steppc zone is 
situatcd in the central part of Ukrainc. in the middle of Europe. 1t is featured by patchincss of both vegetation and 
soil conten t. Thc floristic conditions of bcc keeping in Lhe Forest-Steppc ha ve advantages compared with other 
adjacent cl imatic zones: a greater diversity of nectarifcrous and polliniferous plants grow there. Woody arcas 
altcmatc with steppe ones in that 7.one, along with high ratc of cultivatcd lands. The widc rangc of crops is 
supplcmentcd by various wild grasses. which surround culti vated ficlds . ·Iñe apiary season lasts 5-5.5 months. 

The work's goal was to study the spccific diversity of pa lien loads ga thered in different periods of thc 
apiary season in the rcgion of our invcstigalions. The objects of our research are pollen-grains from bee pollen 
loads sampled in bee-gardens of thc Forcst-Steppc zone of Uk.rainc. Taxonomic origins of palien loads were 
preliminarily determined by thcir color (D. Hodges, 1974), shape, and relative size. The pollcn wa.s investigated in 
thc palien analysis laboratory of 1he Austrian Bce-keeping lnstitute. Samples for Ji ght microscopy werc prepared 
by lhe method of A.J . Louvcaux. A. Maurizio. G. Vorwohl (1978). The pollen was idcntified us111g LUCIA 
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po11c:n gathenng hrul>s ond tree> accoonted far 174 anJ Q<;l.. <'otl'<\l"lOJ•IId' Th1> . h1tt m thc fccd 
-.tnh.:turc b t.'lpbancd h) the fnct that thc OUJOOl) of trtt.S :md hrul;\s tiru~h bll.._)tltln_¡: 10 'P""~ .tnJ c.Ml) urm~ 
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s<CQIIdary ones i6·19'l). a.od occasulllal ""''" (1""" tlun 4) ln •rnng anJ <MI) sunlm<'1'. t-.=. pth<t l">llen 
maanl) from (orest plants. such as .. illa. 3h\. Actr pl.tntJDOid(") etc. from frwt crop~. ~~h ·~ c~ .. us nsl_ 
Pyrus communi.s, Malus domesuca. pla.J11.S of forbt parb. f'-"'rest b(-1~ and ill1lfi'-,at rtantlth..lO~ t11 trtt :n 
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Such crops as Brnssica napus. Fagopyrum csculcntum. Onobr)r.:hl!i viclfOb.l, Tnl~lhum pnttn ('. Heh:a.nlhm. 
annuus. F:lcelia tanacelifoba. Vicia faba. Ze3 lll3)S. meado" plants, for I!'Umplc. \ ICIJ. Thfohum .. "-" wdl 11 

\\C:Cds- Papa\·er rhocas become thc l..cy polleo sourco m summer 
Dra\\tng up an atlas of po llcn-grains of melhferous plnnts 1 onr- of aun:a of lht'l \\(ltk . Thc- ,X.Iounc-1.1 

~uh.s characterize the bec load as a di verse produt.•t from thc bo1a1ucal pontt of \ltv.. t (' 1n thc ·htnuc.al trrm, .1s 
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