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XlZROEUCTIOt

fte eonstitoont« of the food of homarb— lar^mo, as

of aniraalfi In gnnaral, eonslata of rdxturas of carbohy-

dr^tw, papat«in3» fsts, atoaral aalts, iMitar, axid pro-

•UMbly vltaalnoa, aooordlng to Bertholf (1927). Parker

(1626) quotea Tal^e Z ti^om Ton Plaota. 1889, to tfsov tii*

•oivealtlon of larval fooda.

The only oaterlala nortsally brought Into tha

hiva ara neetar (ahich la tranafomad into honay),

pollan and vatar* Obviously this larval food la not



• tAxtvre of hotuiy and pollen* but oonsists in

gmftt part of gl«nd«(lap wMrotlons of the &dnlt bees.

Th« food of th» «4ult haxmgi»e ItkmAut nemslsf only

of pollen mod neotar. Pollen is the prinelpel eouroe of

protela In the beea* diet* PolXea« or Its derivatives

stored in the laody, is mx essential elensat in the food of

all bees in the hive, both Toimg asid adult at all tiam,

•iaee the workers are able to proaiee the glandular pro*

teid fbod only from the pollen which they tbaaselvs hav*

eatMi ( SUfWliywuis^ !L9GS)«

Qyiioting Kgsin frota Parker (1926}» «• find tlhrnaJml

analyses of pollen grains as givan in Table II*

*A laek of pollen eaasea a eessation or a slaeksning

of Inrood rearing* ^ile pollen eondng to the hive aeta as

a stimulus to bspood rearing, flhea thera is a plentiful

supply of pollen in the hliw asd otb^ar eondltions are

favorable, t«>ood rearing (Mfrtaees n^idXy*" (Parlssr,

1926}. nuter also found that substitutes for pollen,

SQflli aa rye. tsrhsat, oats, pea BMal, oom« bueMheat grotnA

fine, and Ifiellln's fbod, are not b^iefielal. Larvoa fMI

th«ae Iboda vara fouod to die juat after the period of

aaaa fae<Wn<>

fhe ot3»r food constituent brotigjit to t!» lilvo by

hopaybees is natar* Strictly spealdng, neotar is a



•ttl^ur (stserose) giit$Mir«d trom flowers txy bees (Root, 1923 }•

It l9 thickoned and transfomed Iqr ttm Into honey. An

caalysia of hemeys «• gtv«n by Brown and ^Toung (19(X)), In

fM9l« tZI, shovs that It eontaina ttaa raaaiafiar of the

constituents nca<wwary for the llf^a prowMiaaa of the bee*

fhna* the earhobydratee are atip! lied from the aaetav

•eux^ees, and trom pfegpiloXotgioal ai»d flli—leal knovledge It

is knovn that ths fate are syntheaised flras the ettrbohy*

dratea vitaiin the tody of the inft»et*

Pollen g»pgeaente the inale elenent of rproduction

in aeed plants. 1!he pollen oralne are vwry slnnte anfl

•re preAieed in sBstall aaea on tho tip of the ataaMm, ee«N»

Mmly ealied tne anthers* vmen Pipe, the Dreaking of the

aae aeta the grains free in getit abundonoo.

Pollination is the fertilization of the bloeaem of

a plant resulting in the development of se^. The aetlv*

itiea of the bee in aeeurlng pollen has been known to be

pmdmp* the greatest factor In fertilising pXanta. The

work of Hatff>n (1906) reeognieos that l^Mieybees end

bniiilaibtiea are the looat iaportont insect pollenisera in

Mttthem Kev Jeraey,

She eeeretion of neetar is at emee osie of the siost

veaavkable and baffling functions of plant life. Foliage

leavea are faetoriea in ehicdi are saule the e«rboliydratee»



foods reqpiredi for th« growth of plants, ftit In neet«r

••oration tb« plent parts with the food that It has jutt

MDf&ctured* It w«s C« HxiamA Spren^l, ft fl>i Mitt nMtor,

iAlo in 179S first stated the opinion that nectaries are

for ths purpose of fttmishing a sweet substanee intended

to attrfiet Inseets in the fertilisation of plwits (Cook»

ftrnnilgreim (1925) deeeribes in detail the a»thod bj

whieh the neeter is taken vtp thrcugh the letotwk sad into

the fmamf sae. Cesteel (191?) deserlbee tte aaetStod of

0pthflriJ38 pollen; as does tla^urs (1966) sad Farkier

(1986)* In general, the pollen is loosened from th«

flowwp bgr biting, elaving or nerely bvushliig the body

against the anthers. lh«n a eenslderable awmnt of pollea

is attaehed to the Tarlous parts of 12ie bo^ it is brushed

together bgr the aetien of the three pairs of legs sad

finally deposited upon the pollen eotabs of the third pair

of legs* ihsMNi it is paoked in the eorbioalae or pollwa

Iwalcets*

Ths fliettiod of eoaiiig into proper eontaet with th*

pollen to be collected is elassifled by Parker aecording

to the type oF flower or floral arrsaagewntf



«• Open tupe (silver nKpl«).

fbe voriBftr bites tiie w^Imv* vil^ lt« mo*
dlblee end pMll* tbtm tmmrA lt» bo^ wXUk tim front l«e»

irtillo it rvna rapidly over ttw flowers, all the vhile

pMsklas «a» poUMi lA «l» pollen hmtimUm tbU type eoa»

prteee tfeadelion^ elm, ^ooiBldert tttMrry^ laird mple« peer*

Apple, etTM^berty, b«wleeye, rose» bees voed, eeter,

eptreee, end tieney l«ra»t«

b* futaler «rp* <Ben«yeiMdEi»»)»

fbe bee eUgbte en tim corolle end laeevts

the pyifteeela Into the tube foqp neoter* Pollen collect*

Sag le iteuBily tnetAentel, end the Qiwitity of pollen

ietbered ie «Hell, fbe pollen eolieete« edheree to the

aontli ports or to the fore lo^« flovere la thie group

eret Apeaeee bnf»erry , lilec, enoirtienpy end lineeien

OliVG*

c« cioeed type (Clovers)*

fbe bee eli^te on tbe vlng of the flavor

eni e^pnretee «De leeel ffon the winge by foroiag tbe fOf«

im§0 between «bea on ettiiiey ette* Pollen is miimmA m
tiie fore 1091 end manm pevte end pMin4 «saie bee le fly
ino fven mm flever to enotlier* In tbe Urger flovere

fSam ^e^ ie fw^tged Into the openln^^* Flowers in tMe

iveiV ere$ redbnd, Slborien pee tree, elovere, bieeH



1
locust.

a* ^^ilDt or oatkine 6yp» (\&ii]^o»t}«

2he b«d alij^ts «t base cr Iokmt part of

flower group* rxam v^ the eaikln a afaort dlataneo* tbtn

fly* amty to pack rrhut polXan haa boon satharad* tboo

turns for aoro* Xt wt^ ziot aetuallj alight on eatkin« but

aarely laroalMW tlio antaiare* Plovers of this grotip arat

poplars, pioaa, glaat ragiaa<l» oonx» avOnuta, oaks*

fha iwirtiwr of tripa aada hf a bee has bean aotod by

Obaanrara moA aaq^avlaeatera to rvey fro« four to 110

tripa 9«r 4biy» rha aaat raeant and outstazidixig vork an

this baa baaa dona by Pavit (IteS), abo finda that the tiaa

ra^Birad for ^iitaMriQg a load of aatar variaa fvvatiy*

but YMidar favarabla aoodltiana ana baiflp la aaple tis» for

a aaatar-aarrier to laake a ronand trip« averaslns tan tripa

par day» fha tiaa raqioirad for a pollan«oarriar to MOia

a round trip varlaa irtaatly* but almi 0«li}ariB0 f^ron aoin

«Bdar f«aarat»le aonditions* trips awra eoqplatad In a

V»rtar of an hour or laaa on the aivaraga*

Parker ilStZQ) found Itiat S5 par eant of boas eb»

•ar»ad aollaatad pollen only, 17 per eant aiktiMrad both

poUan and neater en the aane trip, aad « par eant eol«.

looted neater «lecia«



Htsb tltmn of neot«r wtsloli Ave of vftluo for au]*pltai

VRlue In provtffinr a*oi«ea arefl In .ftwfilaSiitti? a dtismlua to

UUMMnondae Ixi luMjmaili

BmI»wi Kmuhw Ilea in thfO ee»ti«i I«e»lim<te and tiMi

WMitam tvo^tbivGto la a pas« af ^» <^»a*t PXalna* ^^nlll

(IflHI) Xlata tiM» foXloRriit& aa Immm^ plaat» of Smaaat

aiffeli^y. lildisa aaaal islcM^as*^ ;^lXoa £>JCoait aXov^np^ vSil,ta

aXotrc?^ jMNi^a«a4t6« aXailse olovori, emsoBiioa, baiMVooAn

bnt eldoy^ ana pMbapa pavaismen, aat«r» bXaek loeuat

^uidmttan^ fftitaaa la looatatf en lfe» aaataio adga of

tba Oaaat PXatna raglon*

It la a ^1. that ttea MMiaglaaX aanaiticna of

dlff<ef<ant loi '^vna aiff^BMaeaa In plonta pgv&no*

tag poi ^ aff^m«t]t^ t&a avallalillltsr of tba

9e21«n and neatar to tiaa aami^^mom* tm tiaaHaoplig
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Utsftttiaw mhmm0B wltb •tafimieiit* •• to Urn »-v»iI*billt7

of c9vteSa i^iaiit* in oArlSttln loewlitles*

avallnbiXit^- t.a tho haneytg^Sy atul tdM» vfllstlvo liapoptmiO»

of urn m»tiQim atmn m^o^ «^ ' - -» - ^ ^•^^^-i '>'^&

l»ttlflng» so tim fwmife •tud;

I^lh» £^» '-'• -'AiHteSf bt .^.^..^^^

msaOg^ at AoMjr XaM» in ajfi4« atioii

9»0lAft& «ft« inftii'tiiliMH la ti3e «ppiag of 19S7. At tbat

ti«» «iw •!«• of tbB pfnitiautm m&m Ive toi^t vis:

X* To wMRaw # olo^tologioftl nmwioi of bXooaliig

dmtmt of t23e food glanto of homytets fop tisla lowlity.

2* To dngeifffiTliw waisa. rood^ poUuea or zmytsap op

botfly la M4i)tt«4 ligr tdae hoM^rteo Cpqb ««^ •pmIim of

p34mt« «oA ^b» mlMttvib maovnt of nueh f^ood*

ISuA to pgpQMiiig MEaotr^iftX Satmwsts tbe pwoWfa «••

not Mrviod tJMrtiitfi tiM maaoip <tf 1007^ but «»» «||ftlii

tiknw op In tho •piling of Idea* B^* tiatt* tta* It «km

fiMUsoa tbfftt o^te«f«ft%Un «1«m ai#i» 1» nt»l—<atoig|» mi

teoo «0M *PiM«at}y fttije>aotoii to oMPtaln ^lazita bat jmgm

«t«iii>inn littXo or no poXXsn op atotsr fvoa ottou spoeloo*

8* To aototulao ttio vres«|9» imls^tta of mlion ftnA



It 18 vith ^9m9VBP9 tiMt fAm wittv melknem/tHigim th»

out tibtls probliOMtt

tt» eaavo* oi^ Hw Xmumm 8t*te ls|tvi»ttltiii«l Colle0i

•t Mwiliititi»t X«>i»ft«« constitutes « v«xy ^ood wHs^Efetuoi^

•• ftor «• sn «plculturiat is tonomvn^A * Hot only are

|)M«tieall7 ell native trees, aetwi^ai tm/i ?«»?•» grcMritu; ott

ttas •(M^pnty tm» flMfl^^ ssttt&s »xi& Ui%9<i0mmA spssiss «j!<s

fte tuXip tve9« IfidlciHious to tlis kw^yMtttOdim

is found iieiv in full vigop sai besotars tbe

bsssRKMSd or Araeviissn llikten gresra en ti» emufnm to te a

•totsly ^re%, tbotigH astursiXy soofinsA ^ s s^rs ImmUL

northesstsfn ellostie ttamt tbe tsmsrisk, used eacten*

sivsxj^ l3Qr Istirtsfflspo flsydsnsvs^ ttflOBSiiAs tfis sttontion bs*

esuss of its wi«issp»'ss6 uso ca tlis osapias Hsre} these avs

• tm «r ta» intsrodueed taonsr plants i^nleti e«ii toe studied

in an omstural habitat*

ftess ffeftts b««s an iopertent bsttrti^ m Ctas vesult*

of tbis pftMmm* VUle sueh an sbtsiaaQee of plants give

«n elwsyver ns»e oaterial vitii vliieh to vetlc, it gives

vesults not ia treeping vith tiw liaited flora of «fas



1
wwmmm Matml SmoM XooftUtr*

During tlie spring of X0B7 tlio only method of pro*

9ma»am WA9 Ibgr «Mns of otworvfttlm* On hert», shrubs satf

las trees tbs bsss vers wstebsd st work by gstting ss

close to tlMMi ss possible. Wmr th» bsss vsre vcvidbir **'

tsll trees 9 field glsssss s«re brou{?;ht Into use^ rssidtins

in v^r7 eloss obsewfttlon of th» wiiisimnts of tbe Individ*

uftl bees*

ls«oi^8 w^w lesFt ta the setiirltiee of the fesM sa

eseb spoeies of plsnt obsercrod* Sfasss obsss^stions Isststf

AS s rule frott toiro to flvo i^nutes*

A asthsd sf astswfiitnlnii Chii sfthststits within tbs

prcNrentriealus of the hciwytee is gimn fegr Auplcer <19e6»

p, 14). fhs oentsnta of ths iMnsy sse mgr be identifiedi

ss beittff either faensy or nsetsr by sbsorldng fibam « filtsy

psper* The boo la dl8ss«ts4« gulltug tbs sb&oamii spivt

flpeot the thorsx st the pfjpsitii * The lumr m« is pune«

tnretS allovinr its ecntents to spNMd i^eti s fdeee of

filter paper, 'ilis outline of the li«ui4 en the filter

psper is In^icstod fey s pencil line while it is still

Qtoist. After diyiag, honey lesves s trsn^wrent spot^

shieb qpoB fivOMMP #ifi»6 bseas»s herds «^le ths nestsr

Spots vsry in dsgrse of t»msffSi»asy tMn alttsst none to

•boot half tiwt of heoey, tfsysn^Uag vigm tbs taflusnss of

«esther upon the dsiuiity of neetsr.
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Ci^tiirlag and dlMseting rtprMMmtetiv* b«e« «agg«sted

th« possibility of wel^ilng tho loads carried ty the b«o««

It oould eaally b* smo that the loads varied not only aa«»

cording to the plant vlalted but dlao aoeordlng to the

tlM of 4i7 iaA o^iar Mological conditions » TAieh fa«tepa

Inflii«ne0d tho availability of the pollen end xM«tnr t«

tha beaa*

In aaeurlng valuta the Immi wem «aptiu*ad and killed

in ^maUm bottloa, then traasfarrad to vials labeled aa

to plant from ihleh taken, date, «nd tlae of day^ BmIi

vial aontalii^ fjpom three to fifteen baes, the ngaUmf^

varying with the matter of beet ttiat could be oeptwed.

Ttm vial and eontenta were then welched on the analytleal

balanoea, and walght recorded. All pollen eolleeted upon

tlM pollen baakat or aorbleola vaa then raeoMd anA the

vial and bef>a a«aia v^^tod. ma dlffta^asiM In w«l^ta

fava the val^t of the pollen raaoved froa the entlra

analMKr of bees.

Kia baaa ware then diaaaatad to datantoa contents of

the honey aac« To do this the thorax of the laaaat vaa

fvaapad by the left hand and tlia abdoaan aatafiM tv a blunt

pair of fcreef« held In the rlg^t hand* A abort, sharp

pull a^^arated the ahrtn—i aiad tinorax at the propadaaa^
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only the ftlinBiiUury tnuit r«aftiziing Intttet. Thus, th«

provMBtrleulus or hoziey sae was disclosed witlsout ruptizro

tag it* 9MI iMNMf see is then ruptured tm. « pleee oT

filter psoer sad treated es stated above* Park (1028) has

a aetbod vhloh does not aeeees itate the klllixig of the in-

sect, but as live beee are troui^lesoas to handle aad «a«IA

•suae emi^lieatloiui In vei^ghing, this eaa thougbt to be

the better oetbod*

Ibe viel SKid clistaeiybered beee are than weif^ed the

feldrd tlae and this vei^^t aaibtraeted from the lenwil

«ei|^ giving the total eeli^t of aeetar* Propsr entries

v^pe sMide, giving these different weie^ts azid the imiiisr

•f iMes, so that tbs avsvege weight of both pollen eat

neater eouid be ealoulated,

Ttm faet that rapreeentative beee were tunially just

oat of z'eaeh on the shrtibe ajsd were totally inaocessltle

on tall trees led to the devising of the **bee eateher*

abaan in figure 1* Ths idea was that of the author, vho

took it to Professor £• V* Floyd of the Physics Depart*

nmt of K^s.A.c, for aaplificatlon of the ides into a

reality* iiTofesacir Floyd smgpsated several i^provaasata

and eontributed aneh of his tins to the asnufaeture of the

instrt^ment, tlioB^ it was not finished until neer the setf

of t tie saqperiasDt it perforasd very eredlbly, and holds

greet proniee fbr future work of this nature.



%0$eXl (in A B C mud X Y 2 of Bee Culture; Hoot,

198S) defines m ium&f plmat as on* wfUL^ mwitt^ imstaap,

mam»»thXm to HamytrnMit in qmntlttea sufficiently Jmrm

to te of ytsetioAl inporttae^ to beaiwwpcrs.

A efiMfOete list of the plAnta ta ^lie loeftlity on

«bleb htmm tmve oteeyv»d at vot^ 1« given in Table X¥*

the feed p3«nt« of ttis feee ««• pXfte«d in thvee claMes

d^pnading on iilwl^er tliay tniiply pollen^ aeetar, tsr both

pollen and ne€tap«

fhe firet obfeet of this i>r(ift>l«i!3i wm» to epapiim m

«iii«Bfl4og&«ai aagwcaaa ot tbs hiocwBtng dstea of food

plants of hMHUylMiea for this locality* Tbl» i« givaa in

flflpiv* 8« Vliia aetuoaoo baa be«a Aia^LTed as follovss

ito flipat and laet obaey>v«tlons zaada in 19fi7 and ia 1988

wmf ipaphlcally aet d€«m, belov «hi(^ w«a aat 1^» ISMts

of bloom aa notad W >^* ?• Ci»ay»eow«» (unpt^liiAied) at

OMMpiy ganaaty ubioh location ia about 50 rsilos noFtii

•aat of ^annisattaiit fianaaa* fba lisxlta of blooMtee Mi

ttotad for 1017 and 1^^ at MaalMittan vera •aoynyad vitli

tb» lialta of aaverel yoara ^MwriratioR by Crmraeoatip^

and the Vfvwmm derived aa rttmm in figure S« Certain

indlvidsaal plants aax^ 0,von will be iiaviawKii vbuskp tm
bnadtfie diaatataion^



A tOtuX ckT 972 ouBQivatiGcis v&w9 fl»4t moA ifoojdofl Ml

to ttkb type off food avftJUftblc to bM* ffipoa diffemnt *

glflntty iMit aeily 346 wieepdto imw hApt on tito niodser of

te«« QiMevwd OB ttMb p3k*iit At the tiw of olsvcsnrmtion*

SI»M« ? 8iv«« • tftbuUr imUm of tije nucter of beoc ob«

••i^Pftd* B»l<Mr the nuober of ol)«»sv«tian« n»d» saA tte

nuffltw of M«i ol»evv«4 «1M givwi Mm pinwiHiip psp hour

of t>» tottl iBvoIvca. Plguro 3 pveMiitJi «il)5to » gM^hie*

Bm iwib»p of hoiirl? rtwoAwtic— laMMood x«pidly

tntiX aoftrly bomi, thia dv^nMI off asm olovXTy tba suO*

4IKI tonok ot 1£«00 soon teiag 4ti» to tt» amob boia** Zf

e^MWotlOBo t»d l)Mn eorvied «i nowKUy eurte A voolA

l«iw eoR»liiu»4 diroetXy fMB It iioor to lioo 9* o., oaA

llioMnae «f»«» B vould have follovod tte mm 0Mmm1
soux»ft3« Xt is !iotiood tbot ouxve &, tlio per eont of tho

toteX nufidwi* of bo«« per hour, foXXovo aXomt «*Tffrtly tht

p»r eoiit tf totsaX ntaabop of o^MNnnratioiii* Tula i» ««•

9X*ia«4 viiMi It is noted by %!»bXd IV hov aoarl^ «XX tymmtf

«9»vtt0M of teoo aotod per oooorvstAon «<^Ui«ia»d vi«ii tt»

•fWPOflB of the totftX*

IfebX© ?I is tttlBBB dlKoetlT ftwra ti» fteXd rfsovdo^

giniis Ite KOMPd of TOftt tbe b«M wrm doing «t oMb M>»

••iffttiflQ* 9»bXo V is tbo totftXo of SftbXe ?! f^«a ^^t



le

ncetar or beMi yoUm moA aMttv Ineyoft—

<

«t«i[r fi«pli«ly

4mAm tiift •f»tim>i (ISi» «iMhi hmaat ta tlM eme «t

noon 1100 to 2««k of 9hm$mmUmm being oado)* Ctaiefl?

notieeftbld la tbft mmev Sxi irtileh the eiopvo* for pollen

«xMl t»«tKP totftnmw mnR metai* ml? appveo^ ooiSi other,

i«iiJUi that tm poilM oio? tooSo to «MtB b^iliid» oMtoiidta*

its peak tren 10:30 a« m* to ItSO pm ai*« aafl than droys

oloaat ooopiately off by «jOO p. ^ Thla la In aee<»«

vitti Uw rUttttaga of mailefm (19B6) at A»aa» Xooa*

cable Vil la tha vaeord for ton planta alii^ bloon

twm oorly Naa«li «ntu tba aAdAto part of Aprils vis*

aoft ai^^, vbito 01% alippoyy olm, covnoUan «Im»S7»

i9BPfteot» pl«n» 9aar« Jtipanoae aotnooy base olAar and apidya*

9S9«* S i» dftv^vad froai .)»tt4« vxi. iita pnwitHOiit part

pltfofl b? the poltea pfoamtofi piMita U to bo notioo«

h«»f<«« tlia eiB^o f^ ttia amab^r of beoa aiiniitue poUMi

axooa ftor oansoods titat for noeter aloBft or ttat for poUflo

and siectar. Vkaaa it ia ccnaiaorad IdMit lAwi be^ poUen

and aeetar aro eolloei»d froei tba aajaa flaaar ttmt tiaviUy'

only auffioioDt naotap la obtained to aetatan tho poUaHi^

tHa tnptuilMiua <^ tbeaa oarl^r plaata aa proftaeaw of pol-

len for brood raoBtnfl «an be reallaod*
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Wm flost ot^wtanoioig :
" - le Vliz m& tlgam 6

lxurti*W7» flOMviag Mple and tMWttoom— Tills a»7 tie dm
to tlM Aie% amt aore 9ftriotie« of pXsnt* «f« in bloora so

«b»t tlMi ri«Mf« aoiHs affor nMtKP ma m\ TnftiMiiiBBinl torn

tammt vlait«t«« 19io Md^tei pu^ of l>eo« for tho fi<9ld &•

mom mm tte tMV««»tio« rines Im UmmtmA bg tim ««idd

rise froa 6t00 »• is* to 9:00 &« o* roMhlag Uw pMk bo.>

twMR lOsOO a* mm and 11:00 a* m* tha Aaaottnt tlirei^glioiit

tt» aftMBoon £• aloffy crwipyinc o&'J^' »lin;#t3y about 4sOO

9* eo« lAien tte wuR aata lav and t^^ tainaiiatupe drops*

fiaioa ZX and f&gops 7 prosanta ii» atassrvmtlQos laads

an olx sOaa^s imasa«tifl tlia wain honey flow trmm Mir ^13 t#

Sme 18» IHaaa pin^s wmm tulip tre«« taaaftak^ ahlta

<.ir«r<:>» ^reUoa sMset (Ootrar* paraX^iKaan and teaawood* 9»
early rurti of boaa aaa dua alooBt exolostmly to the tasa*

waod naatar flaw, alitoh quloklr fall off and «as thim

taieto «p t)f t^ flaw from yalloav «a€ot davar a^aout 10:00

a* »• Siia l«t^ aftomoon riaa aaa dsm to tbs tTaaaMroaa

saalB iimmtatakp attraettire to iiasa aa m» ««iantfig tsasoa

aoolor»



If

9h« seeond piMMe of the probl^B* the ««igbdng of th«

loads doeured by thd bo««» arose from tho noeossitsr of

Itamrinc; fbr otfrtoin vhother thA l)o«« ««r« ••ourlng ziaetMrc

or jfri«thor tbigr «tro asroly searching for It as thsj

iMUtod UmossItss with pollsn* Obssrvations on aapls

tra«8 w«ra of noe^ssitgr aads tbrough flold glasses* so

thBt it was difficult to doteraino wbsther the bses werw

s—wins aoj nectar.

At the tla» the soft vaples ooas into blooa no othMT

pollen iredneSng plants are in bloon in this locality*

fta»« a wplmaSiA iqypertimity was at hand to capture tbs

boes as they returned to the hive* leaded with wimbtfmif

llMqr had collected* Bees with vterei^ sise pollen loade

wmm usually o^turod, although sons extrMMly large and

soMll loads wsre tiken la sa endeavor to detevalas idileh

bees« if any* were brioi^ing in neetar with the pollen*

Obsei'tatioas avmg tiM blossosM had detersiinsd that every

bee was gathering pollmi* but it was not a certainty that

neetar was being ggthei^*

Results of these weli^ts are given in f^le X« yr^w

sented graphically in figure 8. The looral&g of Msreh 10»

1MB» was cloudy, but the son came out warn s3>out noon,

eending the teiiMHpatare up to 66^ F« at 12id0 p. n., and

inereaeing to 74.5^ P. by late afternoon. ^Ehis was tti*
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t»&% mf tiMt m$ tt&m tmA la trtiieh to skthsr p<ill«n« ana

tim mmt wm §«• of tli» B»jwwftaaity# fte U«t D»m oiw

lag in ftt esOO 9« Bi« mmp%»ti ttm 2a»«Mt iMite off poUen,

lAittH nigM ttott to Indiesto tt»t poUmi i* ante naam

fb» «v9i«0i jpoXloii tooA for m$w eX9 tooo «m tim

fornd to be •01I9S tmam* 9ba It^itoat trnUm larai^jht la

«7ef«0ed •00987 amm for U t»Q&», a divlation of •OMti

gffMMi m^aimf ttaii «ai fnrefftgn* tUm tioovtoot AV9mm XobA

««s *Qioo fop lid boooy feaooiiSeft in ftt iitso »• si« mn

9 ^kiiM tlite «»Mit aiffeMHoMi in «»i#it of load eua t»

tmaaA «ti«etl7 to tbo «»«CtMNP •oBAttifui, offMtlng a«A

oiOy tim ftVKllablUt^r of ti» peUvn but also tbo ael^OBa

of the \sm» ta fSytng*

fti» mtmmm x«mi »<nfi«i<i la tut lawar mm «»• fooDA

to be vOQIW «M8a* i«a«lag fi«a «0Mf9 e9ai» to •OOXlt

eWMfa tm 0%i»Nmkt twrnt of the aar« la «^r to alMi

tfeat laar Itttle, if any, fMotav aa« batng aoXlootod tt»

«9eta OB tte fiatar paiar mAa ^ tiw oaatMta of tto

*q>»w< Iwae^ aaoa a>oyQ xsmmvam^ moA ftalHOatad aoooftflac

«o i«wttMi» tlMi^ SPM ^» agpaitanaa of haemy m aMlai>|

««ilo XI, fliara vara lOS t»«a altli aatarial in ti* i»a»

tma^imlQa» maX9> ill or S8«12^ of the totaj, ease
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to tli» Mve 9im Uwm lmS» o£ polten wad «aply

Of tiM Ifift limMA h9m, 6d 0nm •videnm of lwriB«

•imiUr to aMter or vef7 ^k&n hmmi tiut is, Sl*9i^ oT

m^ftrial in tte pwiwwmjrtbiaqi lettiraed t» «b» biv» vtib

bKVtag veigbt in iMMigr we» »««ani»d vltb osteriftl ro«

fbB hdKwir eftvrlwS la^r tfas e^ !»«• nmmumfl • tiullt saf^

ficleat to opcseso ovnr 990 square ail2JUait«fl« €Nr filtar

pft^er^ irinUA tk» tte*K»lX9A oMfmr spots eos»iis< saly Ml
ii^MMi n&llin»ter«* tl^ e%vem im «vi»«ge of X4*S sQwixe

aliaSaBBiSMi yor boo, esnfliie hmmw^ •»* mly ?«5e squsrs

nftUioBteM 9s» «•# ssnytag iistfeMN 9tm Imey s^ota eai»

stitufcod 19J»% or tte SM* oiiPSfd^ «^lo too iigteksv

iiMM» iwsiprtsod m^lMSi of t£]e ore*. f!iss» it Is mim «•

•mr thst tnsHbhlrai «r titio bees Invol^vad osonPisA ffOt««

fifiais of tiis nsteri*! in qusstisn mm aaomf vblliS one*

ttHM of mbm bSM OMnrled onXsr one-iifth of «te astertsl.

Xf, is ft eeoasHi otjservstian tSNit tdis aeetsr^ being ousli

ta»nm>, wtJU oe stMHW^ed H^ tiie fiXter psper Csster mm
«iXX a«lEe s X«r@o spot in eosiporisan vltb^ tte stns wmXmm
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!r)ftbX9 XZX eiirvs tte w»t^t« of poXiMi «yi ttoetar

«e fSnd ttet 519 %omi or WM$ of ttnce witijbiitf cMun*le«

nn 6ti9f<i9i «f vCac^ gi«29» of poUMt pay Xmdi and 844

teea oi* 3SS*1^ ««np|Ad «n svet«0» of «0Q64i8 SIWM of

aoettir* FtpvttK t and lo pieiiit fliMo ttfblos lawshic*

rellett (ig&a) quote* a mimi^ fpom Ioh» of • ooslo

biipo gli irtM • fliSii of one to two fiyaO d»Uy frm «fldrt

«ii92«» iKifBvring tlMt VaX» etia is froai BO«tax>» i^ ob»

•««f»tioii» duHns tKrtAi Vam WB& Ism votoa lead to tbo ta»»

U«^ ttet pailflB AioBo «M eollMtod but tl»» sotaal o»»

MdtBttetoB Md v^iMas of beoo atiami eoai^ no atatar «aa

•afupod fMa Mffft «#Xe in thia lo<»Ut2r ««>ti^ U0B«

fbia lUiavaaa* In hlva wei^bt* haaavar, oauXd Ha aoex^dttad

to tlM paiUo ta>er.ngn in tar ^a iMea. Saoad faaajag i^

tbat aaaaoB aamd not conatMa a fMation of tba poiiaa

ImmfSA ixk^ ao it aoiaa t» atoi«d* At tite aaoMSt load



hmoMi to bring one pwod ot pollea into the hive«

3b i» off»^'*" ''" •"'=>* ''-"^•^'^ •-^. atsjfbey of be©* gatJiei^

jUifi fsraia Mft ia»sa« on ^ closdly oDtfOVfoA

diwlnr tfee mftcmqw of a3:»c2a . t99% mm

1: y^»nding in tiie fiai autiilG^t* ilw duor WMi

coolei:* «»^'f .iJK3y tiam tsas edtafavte

.

.; &3

iHiflir Ik riyitig fts (i$A mommUiy in tbe &i'i;ox«.ioa;u

9r x^«a«a«« 1^^ vMu&ts for th»t satImi of

otaiorvAtloaa. .^ ^iivtanMiter vita sdUM^A in tlMi l»poe

»bout five foot slioM orounclt ^ <^ liiii^* iMWWitogg

josfllmLi vnm «»iBBa Hwiiffi,ite]y aftiftr e<WB«liie tto Imm

for 6M^ otMCfWatim* npoa ttits tft^d it i« MMn flfa*t

tiMi bMM mmm flySiig fM«2]r «litA «te »inniitqge «roi»

%s VQr F« or iM^or on • t^MO^ #[|Qr«

HiilA Moooftag |r«r«»»I^ in VUff, Urn Ai^ «to<o 99

•Ml MiS sKlagr tlMi^ tlwve «wi no oiPDortMdLty f<»* ^^ ^'^^

tm flittwr peiimi tmm Hm «ia li»o<» Sn 1MB tte AaariiGAn

•2J8I «MBi into l>lo«Bi doHttg ^10 Ifttter part «f t^ «i«fi«

WM^ namm, and •» tlM WMithor was irarj «a«di far aaraval



it!id xteotar. ''~\a«m nftiXim rniA tmmy^^Sm l»d <»2^ a £i9»

honogr boe fl«ltoi«« Qtt llKiwSi SS, S918« t^ •prleota pro*

«eals0d ft H^t "^ -^^l<»>, and tlia beft* oMte good use of tht

ticw Hiagr twft iMtove • tro&t cut a!j>cn*t tibe tftoouu

ti!at% *• it ^S&d fieip tba fruit bXooa* t<eimm wwe ftXsxMt

ttMif ie»i ««6 aliQvt« fl» JipBiietit ^uiacw^ tiffwwiit t)ie»»

•0004 »tftodily» tirtwitiiflily iMdtBg ablo to vittM^anA tiia

eiaa« Bqk «iai9 yikmmmmA namml^p but ths i»4&oft aoA

roiiovtno plant* «w# liaxa im^ fipm • vmIe to ton djuir*

l^Mr ttoaft Sn 1007* i^ruit blom wm betrar in isef, iMit

ttevt «»«• onljr • fi« acattevod d^^s miicu vi^^s^e suitRlxte

for tl»» fUfllit oetivitioo of t£» toes* fiM^ito «!w tiw

eiesfiRt aoattMH* Atmle^ ixmv an& efftmrf tAom^oem tmtm well

:.\::',,: ^:'.i(^, &6 mam t>j %m iaoaxy mt ^ fvuit t^& i^cadoa
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Stonddlion

«M eoBBMB ^*—*iU«t 1« vevorUA to tMi • laoi* im^

Vavtmt hom^ I^Unt nttr adU*s eMt of itolMittMi «Nf* it

U ta tlii« IfioftUtgr* Hie «ol2e0i ommm^ tim eitr pavk

MA tWMst a«t» 111 «i© oity fti>e <ittiee 3r»llov wltti bloo©

mrl7 ta ApvU, ttol^ «!• ««iii^i9i^ids miA n^ii. ^^ po.

]«tiv027 ft>ee«

IhMli^ • tm owply Uoont ««§<• aoeteod In late mmSi^

it «M not «i«ii Hie first tme^ tn April thet ti» Dei«

••re noted »t work vwm tinmiitwHy m t^ aeaAeiioie^

X» ttie OMPij «pvtog tlie baLeeeoae neve f^uoA to imiwin

eloeed tntll about 7ioo or Btoo a. a«^ 4ept«iteg i«aa «lw

weeinsr, «ii6 wm vimia? oloelac: m^ eipSa elMvtl^ efto*

mm tioe. Ae tbe eeeem eftreaeMI tbil^ evened eerltey m^
wmmtam€ mm tt»NMagh«iit Urn mMm 4kKf.

a«<t>nii>i

mm Mil aiaoe elong «eter eomieee eei-e tmn& to be

««••»•* with e ewprisinglr Usii bi—ua of tbe eetfftvA

trees* «iie tree, «e of tHe lAgone, ««• fwmrt to be •

bi^ily eveileble eouMe of poil^m eai meter, and ewi be

ecmidered ea tvpeilieat acna«e of tiroed-«eeri!^ food.



s^

imm iNnra* m vhrU tree 1» uaod qt2lt« eitmttvely

ltooi«^0iift tte MB1««X iNWUcn of turn mtmtm la iMHtewpt

planttag* fbs ftv* flBfiet* atid About 90*100 »p9«Um ot ffrtt

ftiiil7 «MtviMMM •!« mtnly ai8trife«eb»a la tbo Moaitey*

MOMn f«8iQn sna in 0«ntml Asia (ViApaiA in BttmOtm^

Cy«X^p94la of H<».ticiatur©» u^ a. B|^U«9r» iW4). 1^

WBmm of «nax l«i»es^ «tHite» w^m^m, vntep^topiag

ti««t»y Mad otHof «»ti4v«nc<i«f tii» mmAjow of thl» ftadly

«xo sA^ttA fop UiP» $» tm ^^ wmf^mm in «lii^ ^wy^ iivo.

In its notivo !MiMt»t» foli««i«gltti«» extpeto «& mesms

^ gUiaiifcX nineml n»ttoi>^ ona tMo v««gr t^^^oeopu

•m^wtioB ootfixniUtmi «i %im amptMm of ttio pl«at«

Cftrofui oliiOf<v»tifln of tim ^tm en «te tWMrvtAft

9a«»«« la UOm Umlltf 9bm9A tust «be Inhmi «om «oei»toc

• U^nid fioa ijbm f3««of«, pMooBtbijr aMtftr^ ana ««m aok

•ttiMtea to tte foliaro. tiM hygwiippio exevotion

MRtifiiiotf ^ ttiofpno ftitfettr aooB not exiat in thlo boMtat
or elM it io not ottmetivo to »w htmn'b—m B»««uae of

it« Apotigh vo«t««tiieo^ its Ions popiod of biosaiy and Um
IMRIP MPBtc of iMaxon ma m^m^ mtvmA tern it tqr tt»

liMM, it holds smnise <^ iMMMMtag sa iavwtMit oariy

tunogr 9lMit»



mte Clover

ftai wmUk «ttuvee oi mmi^vm imua^ i in %im nniii ttwiMi sua

^rtng in ttAm loeftllt? m lei Aid to l;^poodkf«cndsig« Tb»

eool» hmAd «B»«wy of Ntgr sm oorl^ ^^ Aadino « «p«it

aiMo of hlommm, but tba folXovitog hot» diy, oi^aaer

vestlMr ppoolueNM migr pooslbiUty of t^ teoo ooeiving m

•'orpltis f^pQCft tiitB 9l«nt« 1

T^llm iwo«t Clove^
I

Umim into bXoom about » mettth Wfixm tii» irtdtft

mffmimn of loiilotusy tsio ^iio? ssn«o«Uio«»r ti^« 19»

bftoo of eecMoHiX iiaiuHUd over fsu^tip laeoti jerltleol period.

At ttolo atft0B of la?oo<5*jp©(Mlng tbo wtatbr atot^o •»•

utwUy flotfaMitoa oaa btit f07 tbe me^mp ooei««d fk«« tlilo

^bwt «M itoM ipoiafi bo a«voiMiagr wtkcnjia for itio aits

booesr i%ao fsroa tSio «^t«> oooet eXovo«»{-i

Ikble III ao^ not emmf- tte ontisif Uot of jiint

•poeios loiflRi to blofltt la tblo XoeoUty^ but »i!>o]y Uoto

liNMO 9iiiito fron itit^ vooOTdte «•»« iiHto «bMi tHo booo

wofo fOuBA ftitiiMrfae fiMd fyoa tiMsu



1. On the average, tii« earliest pollen for brood-

rearini^ ts available fxrora soft aaple about lUarcli G»

2* Xai|>optaat tarood-roAffine itoaay plaata of this

locality are:

a* Soft aaple for early pollen,

b. Fr^iit blocx?iy Jap»iie«e quince and dandelion for

early pollen and nectar.

e. Honeyatickle for pollen and nectar aoon after

frxilt bloom*

d* ITlilte clover and ycllois? aweet clover for pollen

and nectar j^ist px«e«4tag tise oain honey flov*

1hA»e planta are Ic^ortant because of tlielr

alMBAmee Bn& because of their atrailability to

the honeybee*

3# The early honey plants are more important as

aoiocee of pollen than for hoctar aecretion.

4* Of the total niaaber of bees observed, 4HI«n^ col

leeted both pollen and nectar, 5S*9&^ collected (xily ncc

and 18*13/^ collected cnly pollen* Beoa ^tbering pollen

utiliae the nectar from the aaone species of plants for

Qolatenlag the pollen loada whenever any nectar is avail*

able*
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8* tbe cvejM^ »»i^i« oS pollen load eoUMtad laf

n» hMm ««• •01072 0NHW for 515 beea talsen on 16 plMit

•9»el»»» Cmi giPMitevt losd waa •03607 erftss fvosa an in*

kMMm •peeies of vomi*

Thn flE9«itt0i nMtu* load Has •0064SS graias for 044

teaa tatea on IS plant apeaiaa. Tba gpaataat load «aa

•0484 grazM for hflutyauitiaa.

&• Wttn a^ilable food planta of honaftoM p«aaan««

vaatlwr aonOitiCRa are tSba mtmnOMum f&ctora in t^ia

@»tteviiii8 «f food Iqr ttse hfliMttea* Proper eenditloRa for

plftot tfpmfitk are often unfavorable for th6 fU^t aetlv-

Itics of the
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1§14. StifidKvr «yelop©dU oC hurtieulture, tol. 1,

iMmfftee Uvvae. Jour. Agr* BMMWveb, Vol*

35, No. 5» «BCH«»» XI fig»«

»- C. A. sna W# J, ?€«l« ^ _^

6 pla%ee» 1 fig*

€««to«X, »• E» _ ^^
1918 • Bp'-»'^w of Itoe hams'lmm in poltoi ooxit«tliig*

L. .» Snr* But* 6ul. 1&I» 33 pp*9 9 figs*

Cool:, WilUta »•
198S* Mvuetuve of soa» iiMt»9 gHoite of Zen* hetmf

pimatm* Imm Mm&» 8ei« ftpoe*. Vol* xxx,

{^. 301-3S9y 10 9lAte««

nBBJHMRA mBST

m$« Selfttion «if tli» faonvylSM to fruit |»ollln&tl<n

In Vev JtaM7* ii* ^» A|SP* ^p* Bt«* Bui* 434«
9|}* 1<^3« S flg»«

1W6* Follen eoll^^eting ^ «to iMiiesr^xM^

toe jour. 66, pp« flMt^ ft fi«B«

LOVOlX, Joisa H*
llai« SflMtr fianta of Ikvtlk AMnrtMi* km U toot Co*,

MHlMSf Ohio*

19B&« Boa^ eiMits of Xmum** Ai»r* toe joiv*, 1968;

IMS* nm ftotoro in relation to tito Mtulaitlaa of
food bgr tte booeytoe* Xom A(^* Bxp* St*.

Bol. 108, p!>. lB4«68St IS fi^*



X983* Boem poUmw aitiievetf by >«.» A«mp* ta«
Jour*, XdeS» pp« 16*19, 8 fig**

lit6« 5S» •olloetlon and utilimatlon of poIXan tar

tb» lMa«srl)ee« Ccrneil Agr* Kacp* Sta* maeoLw
06, 86 pp«9 10 figs*

fellett. FMnk C«

liKalXtatit 111.

FhilUps, E. y«
19e6* TlBiiiBUptut* llMWrtHilan Co*» Itv fioiie*

Root, A« i« And E» R* iioot
l^es* ABCanAXYXoriM etHtnaw. A. X. Soot

Co., iMiiifty caiio*

(te«aeMM«t R* K«
1{)MU Atwtos^ And pbgraioXogsr of iitm banayfcf*
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Lcur7&x Fooda (Voni

iiilMliM j»TWwH fttYffff ffff:r«^l <»y8' ^ <?»H

mtmj^mmm px>9dmtm'.4S,W sS5*91 >91*67 s63«M tfl7«0f
* • 2 « *

iMb tl9«55 ai«M I 4«*N s e*;)8 : S.69
t : s s t

Sugar :80*S9 : 9*S7 :38*40 tia«09 t4€»93

Ail

iaftir«i« of k^oiijm otmssm

JhHHBhk aSMSsBHBfcsiLi

"TSS- suit A«ii tstsr^tsug*

iT<n ?Uatm (1885):30«06fiMMtOi3*81s5»86

Sof^r boot:Stlft UflOl.}

:»iyl {1917)
t

sAnd fltnd Sttlp
:(19ii)

Cmb

116*68 t5»«7i7«13s
ft ft * *

t40«00 sStflMiOOt
t : { :

: 4*S8 *.l44St5«46sll.07

:14.7

(UJM

t&l



«&

mem XIX

iMiTtM Of Honey tBtvm mi& Xoufig, 1908)

Sab«««^
•

IttSMUlAI

s

USAtaUMttJUMHt
«»%•»

*

• 14*84 X7«40

XiivGX^ 8U(pr 2 *7e*84 76.20

toupwiw 3.12 U^U

Ai«&

•

•16 •12

2)BKtapl&

«

»
• 1,83 •45

mattewdiiXl
*

t 4,11 S«60

IV

9066 e&Xleet-efi fey

A««0f«tnc to tiKi

A. BbUmi

I**

ColuBfeia»

Oogvood
iRSli^ oikii

Aatrlean •!«
ftU99»s7 «1«
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TABIB IV (Cont'd)

B* ifdetar

MaouliM gl«bra Wild.
tfloflltgia trlae&nt:>io< L.

ilguetrivaSTjh ryoalmm tftwrf),

lareiasroa »g«
ftnmus persieae s, & 2.*

fSisTTTnia an.

L.

G* Poil«n ittd 8«eta9

Boney loooat
Ettntuekj 9oft%m tnm
CttlifOTOia privtt

PMkeh
8a»ktborfi
lll«MBri oarrant
AanriMn bladiAip oat

irtwrla" yuigftrla L»

ceroia eaaadctp.axa l«

^olutoa ttrbeJreacana

6rata<im op.
DiooBisTwr irlTgixiUenM. !•

ottiio«Mfa Sneb.
irgla ^.

Ilex verCTclllata acay

Iililotw officlmifi tiwu

jfttnama
^

eeraatia L«
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