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SUMMARY

The authors present their first results about strategy and foraging control in
B o mbus t er r es tr is (L.).

observations of the behavioural sequences of the foragers allowed to
understand the rules of nectar and pollen collection. When a forager
returns to the nest with a nectar load, the decision to continue to collect
nectar is dependant of the success of previous nectar's foraging trips,
suggesting the existence of a learning process. Surprisingly, concerning
the pollen, the decision to continue or not to collect it appears to be a
stochastic process. This asymmetry between nectar and pollen collection
strategy can be related to ecological constraints.

The authors propose the hypothesis that honey pots play a role in
foraging activity control. The experimental filling of the honey pots
reduces the level of foraging activity for both nectar and pollen. On the
contrary, to empty the pots has no influence on the foragers. It could
indicate that the two kinds of foraging are both regulated by the sole honey
pot level.

INTRODUCTION

The majority of the studies about bumblebees foraging are focused
on individual behavior (Shelly et al.,l99I). The few works dedicated to the
social aspect of foraging concern the rhythm of activity (Free, 1955; Shelly
et al.,l99l; Baal & Surholt, 1993). However, all the individual behaviors
must cooperate to be adapted to the needs of the colony and to the
resources availability. The foraging activity must be coordinated.

The importance of integration mechanisms is increased by the
existence of two behavioral types of workers: foragers and nest-workers
(Brian, 1952;Free,l955; Pouvreau, 1989). This specialization imposes that
foragers receive information about the needs of the colony. This can only
occur during the short time they spend in the nest to unload the nectar and
the pollen.

For bumblebees, two kinds of resources are collected: the nectar as
source of sugar and water, and the pollen as source of amino-acids and
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RESULTS

a. Pollen and nectar collection
The foragers could not be divided into pollen-gatherer or nectar-

gatherer. All of them collect nectar and pollen regardless of their size or
activity. Moreover all pollen foragers were also loaded with nectar. In the
following text, "nectar foraging" means foraging for nectar alone, and
"pollen foraging" means foraging for nectar and pollen.
The Fig. la shows how the probability to switch from pollen to nectar
foraging evolves for a forager when it begins to collect pollen. The curve
appears to be a negative exponential. That means that the switching
probability is constant, trip after trip. However, the probability to change
from nectar to pollen foraging (Fig. 1b.) is constant only for the first 6 trips.
Then, the probability to continue nectar foraging increases and the curve
differs significantly from the negative exponential (Kolmogorov-Smimov,
P<0,01).

Foraging for nectar or for pollen are two different strategies. When
the pollen foraging appears to be stochastic, the nectar foraging shows an
amplification process.

b. Role of honey pots in foragine activitv control
Three manipulations of the honey pots were realized: filling all the

pots with a sugar syrup, filling half of the pots and removing all the honey
from all the pots. The results are presented in Fig. 2.

When the honey pots are full of symp, the foraging activity decreases
greatly (66% less than the control days). The difference is significant (X2;
P<0,001). This is also ffue when only half of the honey pots are filled (262;
P<0,00 I ), but the drop is less important (44Yo less). Surprisingly, when the
ho^ney pots are emptied, no increase of the foraging activity was observed
(26'; P>0,05).

In any cases, there was never any significant difference in the ratio of
nectar loads to pollen loads (26"; P>0,05).

It exists a negative feedback linked to the status of the honey pots. A
pot full of nectar is a signal "STOP" for the foragers. The same signal
regulates both the nectar- and pollen foraging for nectar and pollen.
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a) Probabality to make a sequence of successive pollen foraging
trips as function of the sequence's length
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b) Probability to make a sequence of successive nectar foraging
trips as function of the sequence's length
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Fig. 1. a) Probability ofexecuting a sequence ofpollen collection as function ofthe
sequence's length. The simulation is done by the equation: Y : I0 0'"' ; where Y is the
probability ofthe sequence qnd x its length.
b) Probability of executing a sequence of nectar collection as function of its length. The
simulation is done by the equation: Y : I0 0 0e ' . The arrow shows where the obsewed
and the simulated curves differs signiJicantly.
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67



89

' 
0 LE-19E:91' Go1oulotug ytctSolocg'(eepldy

:ereldoueur,(11) serceds eeqelqunq 8ug1e,np-lresep B roJ scruouoSre,(uo1o3
' 
166I'!DIUnOU.O')'W'SOSOTV'I-II^'ht'g'NNVI{HJnS'-I'S''iI'J'À-ITAHS

' 
WZ-1ZZiOZ' a8oloptdV'(eepldy,ereldoueru,(11) -4e1 snqwog

'suoprnoq sel zeqc eusqlgflod np epnp,I Q uorlnqquoJ .696I ,.V ,nVAU^nOd
'ztz-ç61:\ùz

xnooos satcasuJ'seruoloc aêqalqunq uqlr^\ rnoq€I Jo uorsr^rp âr[L .çç6I ..9.I .AiIUd
' 
0VZ-EZZ:(Z)17' {8 olocg Towruy lo lzurnol. aW

'snrcuqeC wnto.tSo snqwog ur Sur8ero; pue rnoqul Jo uorsr^r( .Zç6I ,.q.y.NVIèIS
' 
EZS- IZSiVZ' a13o1op1dy

'(su1satta| snqwog) suopJnoq ep êruoloc eun.p ernllunou ep ollocgr BI te Io^
op gll^Itre.l râuruuêlgp mod epot11.eru êilê^nou eun '€66I 'J-IOHU1S 'S ..I .lyyg

Sf,JI{TYg,{TT

'srusruuEro eseql eEpeymotnlce
,(eqt '('S'U'1q'g) enbr8lâg ep enbgquercg âqrrârlcâU uI ep 1euoqeN spuod
êql ruor; luur8 u pe^recâr 'ner.(lu8og 'U'N 'roqtne 

Wrnog er{I '('V.I.à.d)

ernllncrrEy(l su?p le errlsnpul.l suep eqcJeqJeg el R uorluuJod el
rnod spuog âql ruo4 luur8 u peÀrecâJ 'uorur5 'y 'roqlnu puoces eql

S J I{ g ht g I O f, T 111 O l\tx J Y

'lottuo) aw urott Tuocgftu8ts rQ\octtsltols s! srynsar aw rcw sarc)lpu! x aqJ
'r(tr,qcn SutSotoI Toqop aqt uo uoîto?lJftpow atots ,topau to acuanlJ[uJ 'Z 'E!t

slod Âeuoq slod Âeuoq
eql lo 1|e 6uil1dnrf eql Jo JleL{ ôutllrl

slod
Âeuoq olll lle ôulltglorluoc

OL

0z

0t

0v

09

09

OL

08

06

00r

'n
o-
!,

GI
5

GI
q,
o
É.
s. r+

s

Â1rnr1ce 6u;6e.loJ orll uo uollelndlueu 1cols Âeuoq to ocuongul

NOIJYNI-ITOd UOd S:IgglITgI Ing CNIUVEd dO SJJIIdSV 
-IVJICOTOIg



INSECT Por-r-rN.q.troN tN GnnrNHousrs

VERHAEGHE, J.C., X. SIMON, A. VANDEWIELE, N.R. BOGATYREV, I999. LA
division du travail entre récolteuses de pollen et de nectar chez le bourdon
Bontbus terrestris L. (Hymenoptera, Apidae). Actes Coll. Insectes Social.r,
12 :23 -31 .

ZIMMERMAN, M., l98l . Patchiness in the dispersion of nectar resources: probable
causes. Oecologia, 49:1 54-l 57.

ZIMMERMAN, M., 1982. The effect of nectar production on neighborhood size.
Oecologia, 52: I 04- I 08.

69



ureBs,r,tnar5l'serlcnpord âqcsrJelD 1h,r,u1ur1E-eppn€l ..lutrd
'11 ',{3o1org;o Xqnceg

'u8rseq pue Sursseco:da8eul .lotl1 ue^ droq ue,r;a1er4 :u8rseprerro3
:â^eoqsnrsorquy :oloqd .lo^\olJ Âueq,trerls Burlrsr,t ooqelqung ..râ^oJ

.JSggOru'JTgddOX'Sggg 
NYWXNIV{ )NIJNN{,NYXNT'NOIJVDOSSY

4OVVJ O4IS HJJnq :Suqaatu aLfl parosuods suounrusur Buruollotaql
'AlrsJe^run 1{Je4n

go lueugede6l sjcêsul lerJoS âql pue â^âoqsnrsorqurv âC uorleurlyod tcâsul JoJ
otnlusq oql qlr.,rl uorleredooc q (Ugdll) suor}ulâU ââg tueld roJ uorssruruoJ

Isuorl€uretuJ âqlJo uorlcos uorl€urllod âqt pus uorluurllod pu8 srol{ snorêJrTlâhJ
roJ uorssruuo3 Surpuelg VICINOhtrIdy eqt,{q pezwe8rc se,r Buqeeru srql

suorurdo âql JoJ

Jo uortcnpord aqt

qlt./l,r pecnporder

'sJoqlne âql qlr^\ slsor sâlcru" aa,rlcedser eql ur pesserdxe
pue luêtuoc orll JoJ ,{lpqrsuodser ls8urpeecord eseql
JoJ posn âJe,ry\ sroqlne eql ,{q pouruIqns s1xa1 1ur3e1ur eq1

'sJolrpg 
Jo uorssrrurad ueilrJ./y\

aq ,(eu looq srqt Jo sged 'pe^rêsor slq8rr IIV 0002 O

Surdeeleeq'sesnoqueolS'seeqelqrunq'uorl€urllod :s8urpeeq lceiqng
8-t-668ç08-06 NgSr

re1[nA op pBV pue refreuuos .f snurre6 :.spo I 6661
reqotco 7 ,{uprn1e5 o1 requreldes 0E 

'spuelrâqtâN eq1 ,8:eqretsâos uI plâq
Sutloeu .slsryerceds eqt.Sto sSurpaacord :sosnoquââJ8 ur uorleurllod 1cesu1

tseeH uâc'Tââqlorlqrg êItrpluruo) vJVC-dI:)




