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ASSTRACT

Duríng the sunrners of L97L and L972 l:oney bee colonies r¿ere

Èreated with two concentrations of either sugar or honey syrup at

two Ëimes during the day. Total forager entrance counts, pollen

forager enËrance counts, and pollen trap collecËions rrere used as

ËesË criËería to determine if any change in the activity of Ëhe

bees aË Ëhe colony entrance occurred following the above treat-

menËs. IË r¿as concluded that no change in Ëhe entrance activíty

occurred due to these treatments.
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1.0

The foraging actíviÉy of a

factors, e.9., population, size,

of crop, and management; each of

INTRODUCTION

honey bee colony is influenced by many

environmental factors, atËractiveness

these is conËinual1y changing over

Ëime. Many Manitoba beekeepers have reporËed Ëhat when they exchanged

freshly extracted honey supers for Ëhe ones on a colony, the activity

of the bees at the hive entrance increased. They also believe that the

foragíng actÍvity was increased.

Any method of increasing Ëhe foraging activity of a honey bee

colony, aË a specific Ëime, would be a valuable beekeeping practice.

Such a method would a1low the beekeeper to stimulate the foraging

acËivíty of the honey bee colony in order to increase the pollinaËing

efficiency of that colony or to increase nectar collecËion aË a spe-

cific Ëime to better take advantage of a necËar source.

This sËudy vüas designed to simulate, in as simple a way as pos-

sible, the effect of a freshly extracËed super through the use of

honey and sugar syrups and to deËermine if t.reatment with these syrups

has any effect upon foraging acLivity. Entrance counËs of total

foragers and pollen foragers, as well as pollen trap collections were

used to measure foraging activity. In 1971 the effect of laËe season

honey syrup treatments r^ras invesËigated and in L972 the effecË of

honey and sugar syrups was investigated Ë.hroughout the season.



2.0 LITERATI]RE REVIET.T

2"I General

The literature contains relatívely little ínformation about inanage-

ment pract.ices desígned to act as short term rrswitchíngrr mechanisms

which would allow the beekeeper to exerË some control over the number

of foragers of a colony or the proportion of nectar to pollen foragers

in a colony at a gíven time.

Ribbands (1954) showed that after bees had been traíned to a

scented sugar syrup feeder Lhe inËroduction of thaË scenË inËo the hive

stimulated Ëhe bees Ëo visit the feeder more often. Later Free (19654)

esËablished that the scent of the stores in a colony stimulates the

foragers to search for crops of that scent. It ís Lhis principle that

scented sugar syrup feeding is based uporl.

There are numerous Eastern European and Russian papers, (Antsiferova

1957; Barskii L956; Blinov L959; Cumakou, et 41.1959; Kemianowicz 1957;

Elagin 1953; Firssov 1951; Gubin et a1. L956; Hansson 1960; Kashkovski

1954; Morozov 1959; Nevkryra 1953; Nikitina L965; PriËsch L959; Ragim-

Zað.e L966; Rakhmankolov 1957; Rhein 1952; 1957; Shemetkov 1957;

Skrebtsova L957; Sovoleva L952) Lhat deal with the use of scenËed sugar

syrup feedings to sËímulaËe honey bees t,o forage a particular crop pre-

ferentially. These authors all used a similar method t.o tesË the effect

of scented sugar syrups. They ttsteepedrt Ëhe blooms of the target crop

in sugar syrup and fed Ëhís syrup Ëo Ëhe experimenËal colonies. The



results of these experiments all indicate an increase in foraging

activity on the target. crop and an increase in seed set on that crop.

Some authors (Leuchenko et al . L954; Valyoshkevich et al. 1958;

Voskkestenkaya 1957) have used this meËhod in conjunction r¿ith a simul-

taneous feeding of calcium chloride ín which the bloom of a competíng

crop had been sËeeped. Success \"/as recorded with Ëhis meEhod in each

of these cases.

FragranË oils have also been used to stimulate honey bees. Taranov

(1961) sprayed colonies v¡ith a fragrant oil and recorded better weight

gains in these colonies than ín colonies fed scented sugar syrup.

Kurennoi and Barabash (1966) used sawdusË scented with oils of nutmeg,

sage and peppermint to aËtract foraging honey bees to areas of a vine-

yard that required pollination.

Only three auËhors (Blagoveshchenskaya L955; Free 1965Ã; 1958;

SËapel 1960) were unable to develop successful techniques and so con-

cluded thaË, at least for increasing pollination, Ëhe feeding of scented

sugar syrup was of little value.

Free (19654) esËablished that sugar syrup, sprayed on a target

crop, would attract bees to that crop but the honey bees, so aËtracted,

only collected the sugar syrup from the leaves of the crop and fruiË

seË therefore was reduced. Roberts (1956) reported increasing Ëhe

foraging honey bees on plum from 6 per hour to 300 per hour after one

spraying of sugar syrup, followed by a further increase to 500 per hour



after a second spraying of sugar syrup.

Cooper (1959), Crane (1950) and Free (in most of his papers)

(19658, L965C, 1965D, 1961) agree that the feeding of sugar syrup dis-

courages the collection of nectar and increases the collection of po11en.

2"2 Entrance Activitv

Ribbands (1953) stated that the proportion of foragers carrying

pollen or nectar loads varies, and largely depends upon the avaí1abi1ity

of forage and the requirements of the colony. Filmer (L932) showed

that Ëhe proportion of po1len gatherers increased with increase in the

quantity of brood.

The number of bees flying from developing colonies is proportional

to colony size (Free, 1960). Lundíe (L925) noted that sËrong colonies

tend t.o f.Iy at somewhat lower temperatures than do r¿eak ones.



3.0 GENERA]. }GTHODS

3.1 Colony SelecLion

In the springs of. l97I and L972 apiaries consisting of 26 and 4L

colonies, respecLively, r¡rere established at the University of Manitoba

using Langstroth equipment and Starlinel hybrid bees. Experimental

and control colonies \¡rere selected for all experiments from these api-

aries; prior to this, adult populations and sËores of honey and po11en

r¡/ere equalized as far as possible.

3.2 Treatment

All experimental colonies received a símilar treatment as follows:

after the 1id T^ras removed from a colony it was smoked lightly and 100

millilitres of a sugar or honey syrup solution vüas sprayed into Ëhe

top super of each experimenËa1 colony by means of a compressed air

2
sprayer. The lids of the control coloníes \^7ere removed, and after

the bees had been smoked lighËly the lids were replaced.

All experímenËal colonies Inrere treat.ed with either a sugar or honey

syrup solution of eiËher high or 1ow sugar concentration (see Table 1).

A hybrid line of bees from trrleaver Apiaries, NevasaËo, Texas.

A three gal1on compressed air
rnillilitres of sugar or honey
used in al1 experimenËs.

sprayer, calibrated to deliver 100

syrup solution in 13 seconds, vras



TASLE I

Sugar and Honey Syrup Solutions Used in the Experiments

(L97L, L972)

Ratio of Sugar
or Honey Ëo

tr{ater by Volume Sugar Des ignatíon

Sugar Syrup (S.S.)

Honey Syrup (H.S.)

1:1

1:5

47 .O

L4.5

46.0

13 .5

Hieh (H)

Low (L)

I{igh (H)

Low (L)

1:1

I:7

These treaËments, of either sugar syrup or honey syrup' \^7ere

sprayed into the top super of each experimental colony aL one of two

different Ëimes during Ëhe day. In L971, experimental colonies were

Ëreated at either 900 hours or 1200 hours. An analysis of the data

showed that it r47as Ëoo early to treat Ëhe experimental colonies at 900

hours because Ëhere was little bee flight activity at this time. There-

fore in 1972, experimental colonies were treated at 1000 hours or 1200

hours. Usíng this method eight different combinations of ËreatmenËs

and time \,üere ËesËed (see Table II) .



TABLE II

Treatment:Time

Combinations Investigated in Experiments

(re72)

Syrup Type

Treatment Time l^Ihen Colonies l¡Iere
TreaËed

Sugar Concentration 1000 llours 1200 Hours

47.0%
Hieh (H)

ss Hro:t ss 1112

Sugar Syrup
(s . s .¡

L4,5%
Low (L)

ss 
"to

ss Ltz

46.0%
High (H)

HS HIO
"s 

ntz

Honey Syrup
(H. s .) t3.5%

Low (t)
ffi Lto ffi 

"tz

Sugar Syrup, Hígh sugar concentration (47.0%), colonies treated at
1000 hours.

3.3 Entrance Counts

Because of the dífficulty of monitoring the entrance activity of

a honey bee colony some device which would separate incoming bees from

Ëhe outgoing ones vras basíc to this sËudy. trnlire entrance trap cages

T,/ere tested and found to be unsatisfacËory because incoming honey bees

often entered the trap but would not remain there for Ëhe entire sam-

pling period. Various devices designed to guide Ëhe incoming bees



q

through a narro\,r entrance, and yet prevent them from interminglíng with

the outgoing bees, ürere tested and modified until the glass-topped

enËrance device, shown in Figure 1, was developed. This device sepa-

rated Ëhe incoming bees from the outgoing bees at the colony entrance

effectively, and funnelled the incoming bees Ëhrough a narroT¡l port.

where they could be counËed accuraLely. During Ëhe summer of. I97 1 all

experimental and conËrol colonies were fiËted with this type of entrance

device mounted on a sLandard ttbottom board""3 During the surmner of L972

all experimental and conËrol colonies \¡7ere also mounted on an O.A.C.4

Ëype pollen Ërap, which had an entrance device similar to that descríbed

above mounted aÉ the front; thus all incoming bees were forced to pass

through the entrance device first and then the pollen trap in order to

enter the hive itself.

This enËrance device allowed one Person, using a stop waËch and a

hand counLer, to count Ëhe total number of incoming foragers and to

5
separate them from the number of incomíng pollen foragers. These counts

were made once each hour throughouË each day that experimenËs r¡Iere con-

ducËed. In L97L ít vras possible to make three thirty second counts of

3 O floo. with raísed edges which acts as a boËËom for Langstroth
equipment.

¿L' o.A.c" Ontario Agricultural College.

5- Pollen gaËherers were distínguished from necËar gaËherers by the
pollen loads Lhey carried in their Itpollen basketsrt (corbiculae)
located on Ëheir third pair of legs.



FIGURE I. Glass Topped Entrance Device.

A. Incoming Honey Bees.

B. Outgoing Honey Bees.

{

SpecificaLions:

'lq

1
.I(

I,,Iidth:

Length:

Height:

5 I/2 inches.

15 I/B inches.

7/8 inehes.

Materials:

Top:

Funnel and
Sidewalls:

Bottom:

L /8"

L /B''
L/4"

L /4"

Glass.

Plexiglass or
Plywood.

Plyvrood.
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incoming bees per colony per hour as well as to make the necessary

pollen trap collections

of the increased numbers

necessary to reduce Ëhe

(see below). During the sununer of L972, because

to t\,ro per hour per colony.

3.4 Pollen Trap Collections

Duríng the summers of l97L and 1972 experimental and control colo-

nies were fitted with O.A.C. pollen traps. In 1971 the group of experi-

mental and control colonies fitt.ed with O.A.C. pollen traps was in

addition to the group of experimental and control colonies fitted with

Ëhe entrance device mounted on a standard ttbottom board.rr Tn L972 aLL

experimental and control colonies were fiËËed with both O.A.C" pollen

Ëraps and entrance devices.

These pollen traps were used as an additional indicaËor of foraging

activity. I,rIhen an experiment vras being conducted the pollen traps were

emptied each hour Ëhroughout the day" The po1len from each hive was

bagged, labeled and stored for 1aËer analysis.

3.5 Analysis of DaËa

3 .5.1 r97l

of experímental colonies being used, it was

number of thirty second counts of incoming bees

second hourly counts, of total incomíng honey

each experimenËal colony. These hourly means T¡rere

group mean total, Each hourly mean ü/as then con-

of the group mean Ëotal. A Chi-square Ëest was

fhe Ëhree thírty

bees, !¡ere meaned for

Ëhen toËaled Ëo give a

verËed Ëo a proporËion
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used to determíne if there r^ras a significant difference beËween the

hourly proportions of the mean total for each treatment group.

This procedure was also followed for the three thirty second hourly

counts of incoming po1len foragers.

The hourly pol1en trap collections were weighed and the hourly

weights of pollen collected, in grams, \¡rere converted to hourly propor-

tions of the group total weight of pollen collected. A Chi-square Ëest

was used to determine if Ëhere LTas a significant difference between Ëhe

hourly proportions, of the total weighË of po11en collected, for each

treatment group.

3.5.2 L972

The two Ëhirty second hourly counts, of total incoming honey bees,

r^rere meaned for each experimenÈal colony. The hourly means were Ëhen

ËoËaled Ëo give a dalLy mean total. Each hourly mean r¿as then converted

to a proportion of Ëhe daily mean Ëotal. For each experiment a one \,ray

analysís of variance (f test) was used t,o determine if there was a sig-

nificant difference between Ëhe hourly proportions of the mean total of

each treatment group.

If the f test showed a significant difference at the P 0.05 level

a Duncan's Test was Ëhen used to deËermine r¿hich of the differences

between the treatmenÉ groups T.{as signíficant..

This procedure was also followed for the two ËhirËy second hourly

counËs of incoming po1len foragers.



The hourly pol1en trap coll-ections r¿ere

weights of pollen collecËed, in grams, \¡rere

portions of the daíly total weight of pollen

this data was done as described above.

weighed and

converted Ëo

co1 lected -

I2

the hourly

hourly pro-

Analysis of



l3
4.0 EXPERTMEMS (1971)

In Manitoba Ëhere is a three to four week period in míd-sunrner

v¡hen most of the nectar yielding plants bloom" At this time the honey

bee colony gathers nectar rapidly and produces a large surplus of

honey. This period is called the trhoney flowtt. Previous to this time

Ëhere are relatívely few nectar yielding plants in bloom and so the

honey bee colony ís collecting only a very small surplus of honey.

Ihis is the rrpre-flowrf period. After the honey flow period there are

again relaËively few necËar producing plants in bloom and Ëhere is

relatively liËtle, ít any, honey produced. This period is called the

ttposË f lowtt period.

4.L Comparisong of _.Large and Sma11 Colonies

An at.tempt r,üas made to determine if honey bees of a colony housed

in only one Langstroth brood chamber (Small Colony), would forage in

the same manner as honey bees housed in two Langstroth brood chambers

(Standard Colony). If small colonies r¡rere Ëo yield cerËain data símilar

to ËhaË of standard colonies, less equipment would be required and data

collection would be simplified because of the reduced numbers of honey

bees per colony.

4.I.L Experiment I (Honey Flow Period)

On 30 JuIy, I97L, four standard colonies (Group I) and Ër¿o small

colonies (Group II) were selecËed. From 900 hours to 1600 hours entrance



I4

counËs \.{ere made as described in SecËion 4.3. Three standard colonies

(Group III) and one small colony (Group IV), mounted on O"A.C. pollen

Ëraps, ïrere also selecËed. From 1000 hours Ëo 1600 hours pollen trap

collections \¡Iere made as described in Section 3.4.

The data were analyzed as ouËlined in Section 3.5.1.

4.L.L.l Results_of Total Forager . The data are found in

Appendix I, Tab1e 1A and Figure IIA. Comparison of the hourly propor-

Ëions for each t.ime during the day showed no significant differences

beËr¿een groups.

4.L.L.2 Reçu1t.s of Po1len Forager CounLs. The daËa are found in

Appendix I, Table 18 and Figure IIB. Comparison of the hourly propor-

tions for each Ëime during the day showed no significant differences

between groups.

4.L.1.3 ResulËs of Pollen Collections. The data are found in

Appendix I, Table lC and Figure IIC" Comparison of the hourly propor-

tions for each time during the day showed no significant differences

between groups.

4.L.2 Experiment II (Honey Flow Period)

On 5 August, L97L, Ëhree standard colonies (Group I) and three

small colonies (Group II) were selected. From 1000 hours to 1600 hours,

on 5, 6,9 August, L97I, entrance counts I^Iere made as described in

SecËion 3.3"
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The data were analyzed as outlined in Section 3.5"1.

4"1.2"L Results of Total Forager CounËs. The data are found in

Appendix I, Table 2Ã and 2B and Figure IIIA. Comparison of the hourly

proportíons for each time during the day showed no significant differ-

ences between groups.

4.1.2.2 ResulËs of . Pollen Forager CounËs. The dat.a are found in

Appendix I, Tables 2C ar.d 2D and Figure IIIB. Comparison of the hourly

proportions for each tíme during the day showed no significant differ-

ences betr¿een groups 
"

4.L.3 ExperimentIII (Honey Flow Period)

On 19 August, L97I, three sËandard colonies (Group I) and three

sma1l colonies (Group II) fitted r¡ith O.A.C. pollen traps were selected.

From 1000 hours to 1600 hours, on 19, 20, 23 August, L97L, pollen trap

collecËions r{ere made as described in Section 3.4.

The data were analyzed as outlined in Sectíon 3.5.1.

4.f.3.1 ResulËs of Pollen CollecËions. The data are found in

Appendix I, Table 3A and 3B and Figure IV. Comparison of the hourly

proportions for each Ëime during the day showed no signifícant differ-

ences between groups.

4.L.4 Experimenjq_Iy (Honey Flow Period)

On 19 , 20, 23 AugusË, I97I, Ëhree sËandard colonies and three
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sma1l colonies \¡Iere selected. At 900 hours two standard colonies

(Group I) and two small colonies (Group II) were treated with a high

concentration honey syrup (HS H9). One sLandard colony (Group III)

and one small colony (Group IV) were designaËed as conËrol groups.

All treatmenLs were conducted as outlined in Sectíon 3.2

AË each hour from 1000 hours to 1500 hours entrance counts \^Iere

made as described in SecËion 3.3.

The data r¿ere analyzed as outlined in Section 3.5.1.

4.L.4.L ResulËs. of Total Forager lscqqEq. The data are found in

Appendix I, Table 4A and 48 and Figure VA and VB. Comparison of Lhe

hourly proportions for each time during Ëhe day showed no significanË

dífferences between groups.

4.1.4.2 Results of Pollen Forager CounËs. The daËa are found in

Appendix I, Table 4C arrd 4D and Figure VC and VD. The only significanE

differences between hourly proportions for the various treatments groups

occurred at 1300 hours and 1500 hours (P < 0.01). The 1300 hours and

1500 hours proportions for Group IV (C) were sígnificantly different

from the 1300 hours and 1500 hours proporËíons for all oËher treatment

groups (see Table III).
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TABLE IIT

SËat.isticaLLy Dí-fferenË Hourly Proportions for Iloney Syrup TreatmenËs

(19, 20, 23 AugusL L97L)

1PzC}¡,i-Time- SignificanËly DifferenË Treatments value square

1300

1300

1300

1500

1500

1500

Group IV Group I

Group IV Group II

Group IV Group III

Group IV Group I

Group IV Group II

Group IV Group III

6.63 L2.2L

6.63 L4.83

6.63 22.35

6.63 14.42

6.63 38.01

6.63 28.06

1- Time proportions found to differ significantly.
2- P value for P 0.01 and I degree of freedom"

4.2 ltoney Syrup gxperigent (Experiment V PosË Flow Period)

On 2 and 7, September L97L, four st.andard colonies were divided

into two groups of two colonies each. At 1200 hours the first group

(Group I) was treaËed r¡ith a high concentration Honey Syrup (HS H12),

and the second group (Group II) was designat.ed as a conËrol group.

All treaËmenËs were conducËed as outlined in SecËion 3.2.

At each hour from 1100 hours Ëo 1500 hours entrance counts hrere

made as described in Section 3.3.
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The daËa were analyzed as ouËlined in Section 3.5.1.

4.2.L Results of Total Forager Counts

The data are found in Appendix I, Table 5A and 58 and Figure \lIA

and VIB. Comparíson of Ëhe hourly proportíons for each time during the

day showed no significant differences between groups.

4.2.3 Results of Pollen Forager Counts

The data are found in Appendix I, Table 5C and 5D and Figure VIC

and VID. Comparison of the hourly proportions for each time during the

day shor+ed no significant differences between groups.

Discussion and Conclusions

These occur at the end of t}:e L972 results.
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FIGI]RN IV. A Comparison of the Three Day Mean l^Ieights of
Pollen Collected by Standard and Small Colonies
(L9, 20, 23 August L97I, Honey Flow Period).
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FIGURË VL A Comp¿rfson of the Nunbcrs of ForaBcr8 froo
St¡ndard Colonlcs Trcstcd wtth lltgh Conccntra-
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5.0 EXPERIMEI{IS T972

In L972 experimenLs \n7ere conducted during the three main beekeeping

periods Ëhe ttPreflowtt period, ttI{oney Flov¡rr period, and Ëhe rrPost Flowtr

period (see Section 5.1). During each of these periods sugar and honey

syrups of tr¿o differenË concentrations were tested aË tr¿o different

times of the day.

5.1 Preflow Períod

5.1.1 Sugar Syrup Experíment

On 12 July, 1972, fifteen colonies were divided into five groups

of three colonies each. AË 1000 hours Ëhe firsË group (Group I) rvas

treated wiËh a high concentraÉion sugar syrup (SS \O) and the second

group (Group II) was treaËed with a low concentration sugar syrup

(SS t1O). The third group (Group III) was designated as a control group.

At 12OO hours the fourth group (Group IV) was treaËed vrith a high con-

centrat,ion sugar syrup (SS H12) and the fifËh group (Group V) was treated

with a low concentration sugar syrup (SS tl2).

All Ëreatments rvere conducted as described in Section 3.2.

AË each hour from 900 hours until 1600 hours entrance counts \nlere

made as described in Section 3.3 and pollen trap collections l^/ere made

as described in Section 3.4.

The daËa r^zere analyzed as outlined in Sect.íon 3.5.2.

5.1.1.1 neg"lËs "f Tttai F.r"g . The daËa are found in

Appendix II, Table lA and Figure VIIA. Comparison of the hourly
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proportions for each time duríng the day showed no significant díffer-

ences bet¡veen groups.

5.L.I.2 Results of Po11en Forager Counts. The daËa are found in

Appendix II, Table 1B and Figure VIIB. The only significant differences

between the hourly proportions for Lhe various treatmeriËs occurred at

1100 hours (P < 0.05). A Duncanrs Ëest of the 1100 hour proportions

revealed Ëhat the hourly proportion for Group II was significantly differ-

ent from the 1100 hour proportions for all other treatment groups (see

Table IV).

TASLE TV

SËatistically Dífferent Hourly Proportions for Sugar Syrup Treatments

(12 July, L972)

1
Time

Signíf icantly Dif ferent
Treatments

Difference
2an rvleâns

LeasË
Significant

Range3

1100 hours

1100 hours

1100 hours

1100 hours

Hto

"to

"to

"ro

c

"to
,rz

L
T2

4.82

7 .72

6.40

6.24

4.5L

4.9L

4 "82

4 "72

1- Time when proporËions were found to differ significantly.

,' Diff"r.nce between treatment means"

' Least significanË range (P< 0"05) calculaËed by Duncanrs test.
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5.1.1.3 Results of Pollen Collections. The data are found in

Appendix II, Table lC and Figure VIC. Comparison of the hourly propor-

tions for each time during the day showed no significant differences

betr,reen groups.

5.L.2 Honey Syrup Experiment

On 17 July, L972, fifteen colonies were divided into five groups

of three coloníes each. At 1000 hours the first group (Group I) was

Ëreated with a high concenËraËion honey syrup (HS HlO) and the second

group (Group II) was treated with a lov¡ concentration honey syrup

(HS t10). The third group (Group III) was designated as a conËrol

group. At 1200 hours the fourth group (Group IV) was treated with a

high concenËration honey syrup (HS Ht2) and the fifth group (Group rü)

t^/as treaËed with a low concentration honey syrup (HS L12) .

All treatments were conducted as described in Section 3.2.

At each hour from 900 hours until 1600 hours enËrance counts \^Iere

made, as described in Section 3.3, and pollen Ërap collections were made

as descríbed in Section 3.4.

The data were analyzed as outlined in Section 3.5.2.

5.T.2.L ResulËs of ToËal Fg¡gæE_-çgu"t-¿. The data are found in

Appendix II, Table 24, and Figure VIIIA. Comparison of Ëhe hourly pro-

portions for each Ëime during the day showed no significant differences

between groups.
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5.L.2"2 Results of Pollen Forager Counts. The data are found in

Appendix II, Table 28, and Figure \[IIB. Comparison of the hourly pro-

porËions for each time durrng the day shor^red no significant differences

between groups

5.L.2.3 Result.s of Pollen Collections. The data are found ín

Appendix II, Table 2C and Figure !rIIIC" Comparison of the hourly pro-

portions for each time during the day showed no sígnificant differences

between groups.

5.2 Honey_Flgw Period

5.2"1 Sugar Syrup Experiment

On 11 August, 1972, fifteen colonies were divided into five groups

of three colonies each. At 1000 hours the first group (Group I) was

treated with a high concentration sugar syrup (SS H10) and the second

group (Group II) was treated with a 1ow concentration sugar syrup

(SS LlO). The third group (Group III) was designated as a control group

(C). At 1200 hours the fourËh group (Group TV) was treated \ùith a high

concentration sugar syrup (SS 12) and the fífth group (Group V) was

treated wiLh a 1ow concentration sugar syrup (SS tf2).

All Ëreatments were conducted as described ín Sectíon 3.2.

At each hour from 900 hours until 1600 hours entrance counts \^/ere

made as descríbed in SecËion 3.3 and pollen trap collections were made

as described in Section 3.4.

The daËa r¿ere analyzed as ouÉlined in Section 3.5.2.
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Result.s of Total Forager Counts. The data are found in

Appendix II, Table 3A and Figure IXA. The only significant dÍfferences

between the hourly proportions for the various treatments occurred at

1600 hours (P < 0.05). A Duncanrs test of the 1600 hour proporËions

showed that the hourly proportions of Group IV (SS Hrr) were signifi-

cantly different from Ëhe 1600 hour proportions of Group II and Group

V (SS L"^), but were not significantly different from Lhe proportions
L¿

of Group III (C) (see Table V).

TASLE V

StatisËically DifferenË Hourly Proportions for Sugar Syrup Treatments

(11, August L972)

SignificanËly Different
TreaËments

Difference
in Means2

Least
Significant

Ranger

1600 hours

1600 hours
"tz
Htz

"to

"tz

3.43

2.06

2.06

1 .98

t ,roru when proportions were found to differ significantly.

t- Difference between treaËmenË means.

" l,east significanL range (P < 0.05) calculated by Duncanrs tesË.
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in5.2.L"2 Results of Pollen Forager_CounËs. The data are found

Appendix II, Table 3B and Figure IX3. Comparison of the hourly propor-

ËÍons for each time during the day showed no sígnificant differences

beËween groups.

5.2.1.3 ResulËs of Pollen Collections. The data are found in

Appendix II, Table 3C and Figure IXC. Comparison of the hourly propor-

tions for each time during the day showed no signíficant differences

beËween groups.

5.2.2 Honey Syrup Experiment

On 12 August, L972, fifteen colonies were dívided into five groups

of three colonies each. At 1000 hours the first group (Group I) was

treated with a high concenËration honey syrup (HS H10) and the second

group (Group II) was treated with a low concentration honey syrup

(HS L-^). The third group (Group III) was designated as a conLrol group.- 10'

AË 1200 hours the fourth group (Group IV) was treated vliËh a high con-

cenËratíon honey syrup (HS IIl2) and the fifth group (Group V) was ËreaËed

with a lor,r concentration honey syrup (HS t12) .

All treatmenËs were conducted as described in SecËion 3.2.

AË each hour, from 900 hours until 1500 hours, entrarice counËs \^7ere

made as described in Section 3"3 and pol1en trap collections were made

as described in Section 3"4.

The daËa were analyzed as outlined in Section 3.5.2.
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5.2.2.I Results of Total Forager 9ounts. The data are found in

Appendix II, Table 4A, and Figure XA. Comparison of the hourly propor-

tions for each tíme duríng the day showed no significant differences

between groups.

5.2.2.2 ResulËs of Pol1en Forager Counts. lhe data are found in

Appendíx II, Table 48 and Figure Æ. Comparison of the hourly propor-

tions for each time during the day showed no significant dífferences

beËween groups.

5.2"2.3 Results of Pollen Collections. The data are found in

Appendix II, Table 4C and Figure XC. Comparison of the hourly Propor-

Ëions for each time during Ëhe day showed no significant differences

between groups.

5 .2.3 Two Day Honey_ Syrup EEPeriment

Thís experiment was designed to deËermine if experimental treatmenË

had any effect. upon the foraging activity of a honey bee colony on the

day subsequent to treatmenË.

Heavy cloud cover, which cleared off by 1000 hours prevented the

experimenË from starting at 900 hours 
"

On 17 AugusË L972, the firsË day of the two day experiment (Day I)

nine colonies were divided into three groups of three colonies each.

At 1200 hours the fírst group (Group I) was treated with a high concen-

Ëration honey syrup (HS H12) and Ëhe second group (Group II) was ËreaÉed



3I

with a 1ow concentraËion honey syrup (HS 112). The third group (Group

III) was designated a control group.

All treatments r,¡ere conducted as described in Section 3.2.

On 18 August 1972, the second day of Ëhe two day experiment (Day II),

entrance counts and pollen trap collections r¡rere made for each group of

colonies from 1100 hours until 1600 hours.

At each hour from 1100 hours until 1600 hours entrance counts T^rere

made as described in Section 3.3 and pollen trap co11ecËions were made

as described in Section 3.4.

The data r¡rere analyzed as outlined in Section 3.5.2.

5"2.3.L Results of ToËal Fgrager Counts (Ðay I). The data are

found in Appendíx II, Table 5A and Figure KIA. Comparison of the hourly

proportions for each Ëíme during the day showed no significant differ-

ences between groups.

5.2.3.2 Results qf Pollen Forager Counts (Day I) . The data are

found in Appendix II, Table 58 and Figure XIB. The only significant

differences beËween the hourly proportíons of the various treatments

occurred aË 1400 hours (P < 0.05). A Duncanrs test of the 1400 hour

proportions showed ËhaË the hourly proportions of Group III (HS L12)

i¡rere significanËly different from the 1400 hour proportions for Group I

(C) and Group II (I1S H, ^) (see Table \II) .
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TABLE VI

Proportions for Honey Syrup Treatments

August 1972)

1
Tíme

Significantly Dif ferent
Treatments

Differenc
in Means

LeasË
Sígnificant

Ranger
e
2

1400

1400

c

Htz

5. 19

5 .13

3 .89

3.78

Ltz

Ltz

1- Time when proportions r¿ere found to differ significantly.

)- Difference between treatmenË means.

" f,east Significant Range (P< 0.05) calculated by Duncanrs Ëest.

5.2.3.3 Results of Pollen Collections (Dav I). The data are found

ín Appendix II, Table 5C and Figure XIC. Comparison of the hourly pro-

porËions for each time during the day showed no significanË differences

between groups.

5.2.3.4 Results of ToLal Forager Counts (Dav IIl. The data are

found in Appendíx II, Table 6A and Figure XIIA. Comparison of Ëhe

hourly proportions for each time during the day shor¿ed no significant

differences beËween groups.

5.2.3.5 Results of Pollen gorager Counts (Day II\. The daËa are

found in Appendix II, Table 68 and Figure XIIB. Comparison of the hourly



33

proportions for each time during the day showed no significant differ-

ences bet¡qeen groups.

5.2.3 "6 Results of Pollet CollecËions (Day II) . The data are

found in Appendíx II, Table 6C and Figure KIIC. The only significant

differences between the hourly proporËions for the various treatments

occurred at 1300 hours (P< 0.05). A Duncanrs test of the 1300 hour

proportions showed that the hourly proportions of Group III (C) were

significantly different from the 1300 hour proportions of Group I

(HS Ht2) and Group II (HS T,12) (see Table VII).

TASLE VII

SËatistically DifferenË Hourly Proportions

for lIoney Syrup TreatmenËs Day II
(18 Augusr. L972)

1
Time

Signif icantly DifferenË
TreaËmenËs

Difference
2l_n rvteans

Leas t
Significant

Range3

1300

1300

,,,

'tz

2 "32

L.s4

c

c

L.26

L.37

1- Time when proportions were found to differ significantly.

' Otrr"r"nce betr,reen treatment means.

3_- T,east significant range (P< 0.05) calculaËed by Duncanrs test
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5.3 Post-flow Period

5.3.1 Sugar Syrup Experiment

On 14 SepËember I972, fifteen colonies r¿ere divided into five groups

of three colonies each. At 1000 hours the fírst group (Group I) was

Ëreated with a high concentration sugar syrup (SS HI.) and the second

group (Group II) was treated with a low concentration sugar syrup

(SS t. ^) . The thírd group (Group III) was designated as a control group
IU

(C) . At 1200 hours the fourËh group (Group IV) was Èreated \,rith a high

concentration sugar syrup (SS Hl2) and the fifËh group (Group V) was

treated \^rith a low concentration sugar syrup (SS l-12) .

All treatments were conducted as described in Section 3.2.

At each hour from 900 hours until 1500 hours entrance counËs T¡/ere

made as described in SecËion 3.3 and pollen trap collections r¡ere made

from 1100 hours until 1400 hours as described in Section 3.4.

Ttre data were analyzed as outlined in Section 3.5.2.

5.3.1.1 n.s"tt" of trtat e.rage . The data are found in

Appendix II, Table 7A and Fígure XIIIA. Comparison of the hourly pro-

portions for each time during the day showed no significant differences

between groups.

5.3.L.2. nes"$g_9.i._Prg_e"-Ig3ge3_ç9""!.. The data are found in

Appendix II, Tab1e 7B ar,d Figure [IIB. Comparison of the hourly pro-

portions for each Ë,ime during Ëhe day showed no significant differences

between grcups.



35

5.3.1"3 Results of Po11en Collections. The data are found in

Appendíx II, Table 7C and Fígure XIIIC" Comparison of Ëhe hourly prc-

portions for each tíme during the day showed no significant differences

between groups.

5.3.2 Hory¿ Svrup Expgliment

Unfavourable r',ieather, occurring late in the season, prevented com-

pletion of this experiment.
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FIGURS VIII.
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FIGURE IX. Ä Comparlson of thc Nur¡ber of For¡gcra and Pollen Collccted by
Colonlc8 Trcated wltlì Two DlffcrenÈ ConcentratlonE of Sug6r
Syrup ilE THo Dlffcrcnt llmcs DuEtng thc Day (1I Augu6t 1972,
Iloncy Flou Period).
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FIGUR¡: X. A Comparison of the Number of Fordgero ûnd Pollen Collected
by CoIorìlc8 Trr:¿tcd wlth Tvo Dlffcrcnt ConccntraÈlon8 of
lloncy Syrup âÈ Tvo Dl[fcrent llnrcs Durlng the Day (12 Á,u8uÊt
1972, tloncy Flow Pcrtod).
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FIGURË XI. A Comparlson of the Numbcr of For¡gcre and pollcn Collectcd
by Colernie's Trcacrd wtth Tvo Dtffcrcnt Conccntrttfons of
lloney Syrup at 1200 ltour6 (17 Âugu6È I972, Honcy Flow perlod),
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FIGURE XII. A Compdriaon of thc Nuhbcr of ¡'orrgcrs and Pollon CollecÈed
fhc Dny 11ftcr Crrlonios qcrc Tr(!itcd wftlì Two Dlffcrcnf Con-
contr¡E10n6 of lloncy Sy¡up eÈ I200 llours (18 August 1972,
lloncy Flou Pcrfod).
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6.0 DISCUSSION AND CONCI,USIONS

6.L I97T

The resulËs of the pollen forager counts (Section 4.I.4"2) for

Experiment fV shor¿ed that significant dífferences occurred between the

13OO and 1500 hours proportions for Group IV and the 1300 and 1500 hours

proportions for all oËher groups. Because Ëhe significant differences

occurred at only tvro times and because no corresponding significanË

differences occurred in the total forager counts (Section 4.L.4.1) these

are considered Ëo have occurred by chance.

The experiments (I, II, III, IV), comparing standard and small

colonies, showed that the results obËained from both the entrance counts

and Ëhe pollen collecËions, ürere quite similar.

AlËhough the experimental data did not show any significant differ-

ences between the st.andard and sma11 coloníes it was decided, at the con-

clusion of the experiment, that smal1 colonies would not be used in

future experiments because too much additional maintenance r¡/as reguired

Ëo prevenË overcrowding of the sma1l coloníes, Ëo prevent swarming, and

Ëo a1low the queen to continue egg laying at a high rate throughout Ëhe

suflaler.

Smal1 colonies could be used very effectively, however, ín certain

Ëypes of experiments such as drifting, division of labor, and pollina-

Ëion experiments where convenience of handling the smaller numbers of

bees would outweigh any disadvantages of additional mainËenance.



44

Although Experiment V (Sectíon 2"4) showed no significant díffer-

ences between conÈrol and treatment groups Ëhe treatment groups showed

peak entrance activity at 1300 hours while the peak entrance activity

of Ë.he controls occurred at 1400 hours. If this trend could be dupli-

cated and magnified it would provide a very useful beekeeping management

practice (see IntroducËion).

6.2 t972

Regardless of the time of season, or type of experiment, signifi-

canË differences, beËween Ëhe hourly proportions of the various treaË-

menËs, never occurred at more than one time duríng the day and in no

case v/ere there corresponding significant differences between the groups

when the. oËher test criteria were anaLyzed. Because of this the signi-

ficant differences which did occur are considered to have occurred by

chance.

trrfhen Ëhe data for the experiments vüere graphed there were no dis-

tinguishable Ërends. IË musË Ëherefore be concluded that the treatment

of honey bee colonies vrith sugar or honey syrups, as described in Section

3"2, li.as no effect on the foraging activity of the treated colonies.

6.3 General

The purpose of this study

used to simulate a \nret super,

inexpensive arËificial meËhod

honey bee colony.

r,{as Ëo deËermine if sugar or honey syrups,

could be used as a practícal, quick, and

of sLimulaËing the foraging acËivity of a
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The increased acËivíËy of the bees at the hive entrance, which

beekeepers have observed, is probably a short term ttflurry" of activity

following stimulaËion by the smell and/or taste of honey when the super

is restored or a ttflurryrr of act.ivity due to the physical disturbance

of the colony by the beekeeper. It is quite possible that if there is

a lasting effect on Ëhe foraging activity of a colony, Ít r¡ould have

shown up in at least one of the experimenËs in which artificial techni-

ques \¡rere used. Numerous Eastern European and Russian authors (see

SecËion 2.1) used scented sugar syrups while others (Leuchenko eL 41.

L954, Valyoshkevich et al. 1958, Voskkestenkaya L957) used scented sugar

syrups in conjunction wiËh simulËaneous feedings of scented calcium

chloríde Ëo increase or direct the foraging activity of the treated

colonies.

Even vhen brief shifts in peak foraging act.ivity did occur afËer

treaËment (Figure VI A, B, C) the group hourly mean totals (Appendix I,

Table 5 A, B, C) were very similar and therefore showed no increase in

Ëhe total m-rmber of bees foraging on those days.

During the rtHoney Flowrr when beekeepers are extracting honey they

ofËen spend a great deal of time and effort in restoring ttwetrt supers

Ëo Ëhe hives as quickly as possible. They probably need not spend this

tíme and efforË reËurning Ëhese supers, so quickly, if thaÉ Ëime and

effort could be better spenË in other r¡iays.

Finally, Ëhis sËudy indicates Ëhat a large scale field Ërial Ëo

Ëest the effect of itwet.rtvs. trdryrr supers is noË warranted.



46

7.0 GENERAI SIJMMARY

This study r{as underËaken to ascerËain if honey bee colonies could

be stimulated to forage by using a simple method of treating Ëhe colonies

wiËh a sugar or honey syrup.

Chapter 3.0

In 1971 total forager enËrance counts, pollen forager entrance

counts, and pollen Ërap collections were used as criËeria to compare

sËandard and sma1l coloníes. These criËeria were also used to compare

colonies Ëreated t,¡ith either a high or a low concentration sugar or

honey syrup at one of Lwo different times during the day (I97L, L972).

Chapter 4.0

After analysis of Ëhe above data iË was decided to use only stand-

ard colonies in the experiments. Although the daËa showed no signifi-

cant differences between the treated and the control colonies (using

total forager entrance counts, pollen forager enËrance counts, and pollen

trap collections as test criteria) there \^ras a trend towards earlier

peaks in foraging activity in those colonies treated at 1200 hours.

Chapter 5.0

Experiments \,rere conducËed during the rlPreflo\nrtt, rrHoney Florvrr, and

rfPost Flowrf períods and seldom did statistical differences occur in total

forager entrance counts, pollen forager entrance counts and pollen Ërap

collections.
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It is concluded thaË Ëreating honey bee colonies wiËh two different.

concentratíons of sugar or honey syrup aË Ër^7o dífferent times during the

day does not significantly affect Ëhe foraging acËivity of the treated

colonies.
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TASLE IA. TÛ]AL FORÄGER DATA FROM EXPERIMENI 1, 30 JIJ1Y 1971.

TABLE 18. POILEN FORAGER DATA FRoM EXPERIMEI'II 1, 30 July 1971.

TASLE lC. P011EN COLTECÌION DATA FOR EXPERIMB,TT 1, 30 JIJLY 197r.

1 M""r, of three hourly thirty second entrance counts.
2 Grorrp hourly mean - mean of hourly colony means.
3 Grorrp hourly proportion - group hourly mean as a proportion of group

hourly mean toLal.
4 8."" clustered on entrance making counLs impossible.

Time
of

Day

Group I Group II
lfr 1t3 tf5 tf6
t

}T LA I't M Gn', :ìrrP3 Èt M Clll.l GHP

9:00 tl.6 8.0 33 .3 20 -3 16.3 I1.0 13.6

l0: 00 40 .0 31.3 51 .3 56.0 44.1 7.0 24.O 33.6 ö.¿

1l:00 7t.3 89.6 114.1 89 .0 9r.0 14.2 s3.6 48.0 50 .8 L2.4

12:00 66 .6 72.6 rt2 .0 96.6 87 .0 13. 6 52.6 68.6 60.6 14.8

l3: 00 11.3 22.O 115.3 ô1 î 110.0 17 .2 1t I 58.0 65.6 r6. t
14:00 L 01.3 II2.6 84.6 99 .5 15.5 60 .0 49.3 54.6 L3.4

I5:00 A
04 .6 4 84.0 94.3 L4,7 80.6 60 .0 70,3 17 .2

I6:00
a

BB. O
4 99.6 oa a 14.6 50.0 68. 6 59.3 L4.5

TÛIAL i40.6 100.0 08.4 oô ô

Time
of

Day

Grouo Group II
lfL l12 ít) t& lts 1f6

IA i"f M M GHI'f GHP M M GI{l'f GHP

9:00 0.0 1.3 3.0 3.6 )(\ 0.9 3.0 0.0 1< 1.3

10:00 1.0 5-6 5.3 7-0 4.7 ,1 9.3 0.0 4.6 ?o

11:00 L2.6 39.6 36.0 9.6 24.7 11.0 20.6 6.6 13.6 11.5

12:00 28.6 30.6 42.O 42.6 35 .9 16.0 21 .3 2r.3 2I .3 18.1

13:00 38.0 50 .0 52.6 1q ? 39.9 t7 .8 18.6 30.6 24.6 20.9

14:00 4 28 .0 4B .0 38.0 38 .0 16 .9 ¿L. J L7 .3 r9.3 L6.4

15:00 4 52.O
L

32.0 42.O 18. 7 14 .0 22.O 18.0 15 .3

16 :00 4 43.0 3r .3 37 .r 16.5 14.0 16.0 15.0 L2.7

TOTAI 224.3 99.9 Lt7 .9 100. I

Time
of

Day

Group III Group IV

ltr #4 lls /f6

M M M M G1IM GIiP M M GHM GHP

9:00
l0:00 5. r6 4.9r 4.5: 4.O t 7a 10 .5 t a) 10. 5

1 1:00 18.03 22.63 29.57 23.4I 20.7 3.64 14.0 '3.64 14.0

l2:00 2L -37 15.06 24.05 20.r 77 .9 3.91 15 .0 3.9r 15 .0

13:00 39 .08 23.Or 33.19 31.7 28.2 5.37 20.7 q at 20.7

14:00 r8.46 12.03 L6.36 L5.62 13.9 3.9(. 15.0 J. (.it) I5.0
15:00 11.1i 1â) 10.55 9-7( 8.6 3 .31 L2.7 L2.7

16:00 6.44 7.66 7 -64 6-7 11 1,2. 3.11 L2.0

TOTAI. 12.8t 00.0 26.01 99. 26.O2 99.9
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TABLE 24. STANDARD COLONy (GROUP I) TOTAI FORAGER DATA FOR EXPERII'ÍE}TT II, 5, 6, 9 AUGUST, 1971.

TABLE 28. SMÄLL CO],ONY (GROIJP II) TOTAL IORAGER DATA FOR EXPERTMENT II, 5, 6, 9 AUGUST 1971,.

TÍne
of

Day

August 5 August 6 Augus t 9

lfL lf3 lÍL lt2 tf3 #t tþ2 l13

fl I'f fl DH}f DHP fl M ¡f Dltt'f DHP M M M DHM DHP GHM GHP

9:00

10:00 41.3 41 t 26.7 30.4 <a 58.3 64.3 63.7 62.L oo TT2.3 08.3 L4.3 111 17. 10.7 10. 1

11:00 69.3 44.3 113 . 7q q 13.1 96 -3 99 -3 TI4,7 r03 .4 14.7 r08 .0 Lr.0 34.0 LL] .7 18. r5 .5 14.7

12:00 73.7 52.7 111 . 79.1 L3.7 r07 .0 r19.0 t27 .3 117.8 L6.7 103.3 12t.3 ,t '¿. 115.5 18. r6.3 15.5

I3:00 90,7 16. 3 r16. L07 .7 r_8.7 87 .0 t27 3 r25.7 111 .3 15.8 t10 J 72.7 91 t4. L6.4 L5.6
l4:00 74.0 1r.3 90.7 92 -O Ls -9 93.7 97 .3 111.3 100.8 14.3 L36.7 9r.7 47 .7 L25.4 20. 16.8 15.9
15:00 78.7 t01.3 L12. 07 ? 16.9 87 .3 105.3 TL6.7 r03.1 14.6 62.7 64.3 62.3 63. 10. i3 .9 L3.2

16:00 10 a 97 .3 111.3 16.6 86.0 118.0 116.3 106.8 15.1 4 4 4 15.9 15.1
TOTAL 577. 100.2 705.3 100.0 ¡24.9 100. I05. r00.1

Tirae
of

Day

August 5 August 6 August 9

Itr !1.) llr l12 lf3 tft 1f3

Il M M DITM DHP M r"1 M DHM DHP t"f M M DI$f DHP GII}f GHP

9:00
10: 00 1) 20.3 19.3 L5.6 11.0 16.0 15 .0 1L ñ 3.7 23.0 4 35 .3 2AJ 12.6 6.9 6.5

I1:00 )1 1 63.7 69.0 5r -7 14.1 ¿U.U 54.3 49.7 4I.3 11.0 24,7 38 .0 46.O ¿o.¿ i5.6 L3.6 12.8
12:00 20.7 68.3 84.7 c7 Ô r5.8 30 .3 70.7 99 .0 66.7 t7 .B 35.0 /,o I 51.3 45.2 19.4 77 .7 T6.7
13:00 25.7 71.0 80.3 59 .0 16. r 4L.3 90.3 68. 6 18.3 nQ 1 o/.J 50.3 48.8 21.0 18. s L] .5

14 :00 22 -7 68 -7 7 5.3 55.6 L5.2 64.0 62.3 55.0 t4.6 48.7 48,7 40.6 t7 .5 15 .8 L4.9
15:00 31.3 85.0 104.3 7 5.5 20 .0 Jþ. J 55 .3 ot t 58.0 t5.4 I9.3 ?a ? 39.7 32.6 14.0 16.5 15.6
16:00 29 -3 56.0 7 5.3 53.5 L4.6 49.0 68 .3 99.0 72.L L9.2 4 4 4 16.9 r6.0
TOIAI 366.8 100.1 t75.7 t00.0 232.6 100.1 105.9 100 .0
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TABLE 2C. STANDARD COTONY (GROUP I) POLLEN FORAGER DATA FOR EXPERI}ÍE}.Tf fT, 5, 6,9 AUGUST 1971.

TASLE 2D. SMALL COLONY (GROIIP II) POLLEN FORAGER DATA FOR EXPERI}IEI\TI IT, 5, 6 9 AUGUST 197I.

Time
of

Day

August 5 August 6 AugusE 9

#L llr lf2 tL) lll l12

M ¡l M DH}I DHP M t"f M DTI}f DHP Irf M M DHM DHP GHlf GHP

9 :00
10:00 3.0 It 4.7 1^ )o 4.7 1t .0 6.8 6.4 l.o 11 4,3 6.2 rt.9 7.I 6.8
11:00 i0.3 o.J 20.o 1t o L2.4 1? ? 16.0 1a t rt.5 Q' 7.6 14 .6 12.8 12.2
12: 00 6.6 ot L3.l 10.0 9.6 8.7 27 -0 L4.3 t6.7 15. B 11.7 IJ..1 9.0 11 .3 2L.7 L5.7 r5.0
13:00 l( 7 22.O 2r.3 L9.7 18.9 13.0 )L, 1 L6.7 r8.0 17.0 8.0 14.0 6.0 oa L7 .9 17 .9 17. i
14:00 L2.0 16.3 t') 

^ 2r.t L2.0 26.O 2L.2 20.0 7.3 7.7 24.6 2L.9 20.9
15:00 10 .0 26.0 L9 -7 18. 6 L7 .9 L6.3 26.3 L9,7 20. B t9 .7 t1 2.3 9.3 at L5.6 L4.9
16:00 r1.3 na a 20.3 IB.O 17 .3 8.0 14. u aa 10.1 r0.0 4 4 4 13.7 13.1
TOTAI L04 -2 t00. 1 05.8 100 .4 52.0 99.9 to4.7 100.0

Time
of

Day

August 5 AugusË 6 August 9

It'L tf2 1t3 llr #2 113 llL l12

M M M DITM DHP M M M DHM DH? M M M DIIM DHP GHM GHP

9:00

10:00 0.0 0.0 L.J 0.8 1.1 0.3 0.3 6.7 2.4 J.¿ 2.0 4 )) o7 1.8 ?o
11 :00 L.7 4.3 L2.3 6.1 Q< I.0 2.7 LL.7 5.1 6.8 ta 1.0 <, to 12.8 7.7
12:00 0.7 5.0 24.3 10.0 I4.0 4.7 7.0 27 .O 12.9 17 .L 3.7 )- l 6.7 4.6 20.4 9.2 15.0
13:00 3.0 7.7 30.3 13.7 L9.2 6.3 1r.0 26.3 L4.5 I9.3 ,, 1 7.7 5.9 26.r 11.4 18. 6
i4 :00 ta 10.3 24.7 L2.T 16.9 4.7 1r .0 23.3 r3.0 17 .3 4.O 4.7 6.7 5.1 22 -6 10.1 16.5
15: 00 3.0 8.0 27 ,0 12.7 1a 10.0 33.7 15.8 2t.o t2 1.0 na 10 8.4 10. I r6.5
16:00 2- 10.0 Jb, U 16.1 22- tf i0.0 22.0 11.6 L5.4 4 4 4 13.9 ,) a

TOTAI, 7I.5 r00.( 7 5.3 00. I 22.6 00. 1 6t.2 oo o
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TABLE 4A. STANDARD COLOI{Y TC/TAI FORAGER DATA FOR EXPERT}MNT IV, L9, 20, 23 AUGUST 1971.

TASLE 48. SMALL COLONY ÎOTAL FORAGER DATÀ FOR EXPERTMENI IV, L9, 20, 23 AÜGUST 197I.

Time
of

Day

GROUP III (c) cRouP I (HS lie)

19 20 ¿J Aug. 19 Aug.20 Aug. 23

tfr !I) lf3 !|',)

M M M G}IM GHP M If M ¡f IA I'f GHM GHP

9:00

10:00 29.7 9.3 14.2 4-l 44.7 27 .O 33.7 L2 .0 12.0 28.8 8.2

11 :00 10 ? 48.7 14.0 8.0 66.7 33 .0 15.7 26 -O 38.9 11.0

12:00 77.O 60 .0 30.0 )5 .7 16.2 70.7 65 .0 54.7 74.3 34.0 53.7 58.7 16 .6

l3:00 o)1 L3.7 24.3 74.3 52.1 08. 7 7B.l 46.O 50.7 68.5 t9.4
14:00 77.0 86.7 68.7 na < 80.3 92.O 92.7 7 5.3 65.3 54.7 7 6.7 2L.7

15:00 106.3 93.3 57 .3 15. 6 a/, o 98.0 98 .0 tö.J 83.0 Áo 
^ 63 .3 8l .6 23.L

16:00

\43.9 100. 0 353.2 100.0

Time
of

Day

GRoUP IV (C) GRoUP rr 1ns ir9)

19 20 ¿J Aug.19 'Aug.20 Aug.21
l11 tf3 tLt !L) 1t3

M M M GHM GHP |t M M M M M GIiM GHP

9:00

l0: 00 L2.7 1.3 5.9 <t 20.3 I8.7 t4.7 20.0 '1 1 16.7 16 .3 12 -7
l1:00 r5.3 8.7 6.3 r0. I 9.0 IB.7 1r.7 11.7 r8 .3 7.0 2.3 11.6 9.L

12:00 12 .0 16.7 11.3 13 .3 12 .0 15.0 LT.7 T2 -O 38.0 l7 .0 5.0 16.5 L2.9

l3:00 L4.3 2L.O lt a 16.2 L4.5 L7 .3 20.7 24.0 47 .7 30.3 13.3 2L.6 16.9

14:00 35.3 27 -O 17 .0 26.4 21.ô 17 -7 33 .0 1a 1 47 -7 30 .0 13.0 )a') L¿.O

l5 :00 45.3 s3 "7 2L.0 40. 0 35 .8 23.0 45.3 36.7 34.7 43.3 L4.3 ??q 25.7

16:00

III.9 100.2 128.1 100.1
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úr

TABLE 4C. STANDARD COLONY POLIEN FORAGER DATA FOR EXPERIMEM IV, 19, 20, 23 AUGI'ST I97I.

TASLE 4D. SMALL COLoNY PoLLEN FoRAGER DAÎA FOR EXPERTMENI IV, 19, 20, 23 AUGUST 1971.

Time
of

Day

GRoUP r (C) cRouP Ir (lts He)

t9 20 23 Aug.19 Aug. 20 Aug.23
tfL lf2 lt3 #3

I'f l"f M GHM GHP M M I-f M M M GFI}f GHP

9:00
l0: 00 0.3 o.7 0.3 4.3 7.7 1.3 2.3 0.7 0-3 0.3 0.7 0.9 to

11:00 L.7 o.7 1.0 1.1 2.0 I.7 2-O 1.3 0.3 0.3 L.7 3.6

12:00 4.7 7.7 9.7 6.3 1ñ 7.3 2.0 1.3 4.9 10.4
13:00 ll .0 23.7 8.0 L4.2 25.4 8.0 6.0 28.0 L6.3 3.0 6.7 11.3 24.O

14:00 t5 -7 t4 -7 TI .1 14.0 25 -O 1) 1 25.O r9.3 o? 7.3 13.8 29.3

15:00 )) -7 18.7 9.3 16.9 30.2 22.0 13 .3 L4.0 t4.5 t3.7 9.3 t4.5 30. €

55.9 100.0 47 .r 100. (

Time
of

Day

GRoUP r (C) GRoUP II lHs it9)

19 20 23 Aug.19 Aug.20 Aug. 23

tft 1Í2 #3 lf2 1t) 1f3

M M M GHM GHP M M M M M M GHM GHP

9:00

l0:00 0.3 0.0 0.0 0.1 0.8 1.0 i.3 0.3' o.7 0.0 0.0 0.6 2.r
l1:00 1.3 0.3 0.3 0.6 4.6 L-7 2.0 2.0 a1 0.7 0.3 L.7 5.8

12:00 0.7 0.7 0.7 0.7 <1 3.0 3.3 3.0 o1 1.0 t.3 3.3 r1.3
13:00 0.3 1.3 0.3 0.6 4.6 3.0 6.0 7a 20.0 6.3 4.7 70 27 -0
l4:00 5.3 3.0 1.0 3.1 1a a 6.0 11 .0 I8 .3 <1 10 .3 ot 3t.4
15:00 3.7 r 8.3 2.O 8.0 61.1 +.J t2.o t.a J..J 4.7 11.0 6.6 22.5

16:00
r3.1 100.1 29.3 r00.1
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TABLE 54. TOTAL FORAGER DATA FOR EXPERIMENT V, 2 SEPTE}4BER

L97L.

TABLE 58. TOTAI FORAGER DATA FOR EXPERIMENT V, 7 SEPTE1VIBER

L97 L.

Time
of

Day

cRouP r (c) cRouP rr (HS H12)

lþr tL,) Íf) 1l'4

I
M M GIS{2 GHP3 M M GHM GIIP

11:00 57 .3 36.3 46.8 IO"J 42.0 34.0 38.0 L4.7

12 :00 4 38.6 38.6 15 .1 4t.3 36.0 38.7 1s .0

13 :00 51 .3 52.3 s1.B 20.2 94.6 57 .0 75.8 to I

14:00 s9.6 63.3 6L.5 24.0 74.6 43.3 59.0 22.8

15 :00 63 "3 55 .3 59"3 23.2 56.3 3B .3 48.3 18 .3

TOTAIS 256.2 100. B 258.8 100.1

Tíme
of

Day

GROUP r (C) cRoUP II (HS H12)

lft l12 lf3 lf4

M M GIIM GHP M M GHM GHP

11:00 29.0 26.3 27 .2 L2.2 24 "O 28 .0 26.O L2 "T
12 :00 +7 .3 27 .0 37 .2 L6.4 26.6 35 .6 31.1 14.4

13:00 40.0 84.0 62.0 27 .3 48.3 58.0 53 "2 24.7

14: 00 B7 .0 49.0 68. C tq a 95 .0 49 "3 72.2 33 .5

15:00 42 "0 22 "3 32 "2 L4.2 26 "0 40.0 33 .0 15 .3

TOTALS 227 .L 100"0 2r5.5 100.0
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TASLE 5C. POLLEN FORAGER DATA FOR EXPERTMEI{I V, 2 SEPTEMBER.Lg7I

TASLE 5D. POLLEN FORAGER DATA FOR EXPERIME}{I VI, 7 SEPTEMBER

197L.

Time
of

Day

GROUP I GROUP II
#L lÊ2

JL^
1fJ 1f4

M M GHM GHP M M GHM GHP

11:00 4.0 r.6 2"8 9.5 2.0 0.3 L.2 4.5

12 :00 4 2"6 2"6 8.8 2.3 1.3 1.8 6.7

13:00 7.0 9.3 8.2 27 "7 LL.6 7.0 9.3 34.8

14:00 8.6 8.0 8.3 28 "O 7.6 7.8 7.7 28.B

l5 :00 9.3 6.0 7.7 26.0 10"0 3.3 6.7 25.L

TOTALS 29.6 .00"0 26.7 99.9

Time
of

Day

GROUP r (C) cRouP rr (HS H12)

lÉL 1t2 tf3 lf4

M M GIIM GHP M M GHM GHP

11:00 6.6 J.J 5.0 L2.7 4.0 5.6 4.8 t5.2

12:00 5.0 2.3 3,7 9.4 4.0 1r .3 7.7 24.4

13 :00 1r .0 6.0 8.5 2L. 9.0 9.6 o,l 29 "4
14:00 24.3 19 .0 2L.7 55. L4.O 4.0 9.0 28.5

15: 00 0.3 0.6 0.5 1. L.6 0.0 0.8 2.5

TOTALS 39.4 r00. 31.6 100.0
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TABLE 14. TOTAI ¡'ORÀGER DATA FR0M ?REFLOW SUCAR SYRIIP -ç:RI'E\T, 12 JIJLY Lgl2.
59

Timq
of

Day

GR0UP rrr (c) cRouPr(ssElt) cRouP (ss 110) cRouP rv (ss H12) GROUP (ss Lr2)

.ti # +5 +5 tfB #e # 4 tfl
y1 p2 M P M P Glr.; E?- Èf P ¡f P u P Gmf GHP M P M P M P G}IM GHP M P M P M P GHM GHP ¡l ? !{ P M P lltf GHP

9:00 8.5 2.0 4.O 1.0 8.0 2.1 6.8 L.7 2.0 0.8 7.5 L.7 Ìq o.4 3.7 1;l 2.5 1.0 c< L.2 1.8 r.4 3.5 0.8 4.o r.1 0.5 0.3 3.5 1'' 1a 0.8

10:00 t2.o 2.8 7.o L.7 11.5 3.0 10.2 6.0 2.5 t4 -5 3 3.0 0.8 7-8 t') 6- 2 --1 It-5 2.6 11 .0 of 9.0 t') 4.5 L7 .0 3.1 10 .2 1't 7 .O 2.1 2.2 9.0 3.0 8.5 2.6

11:00 25.O 5.8 31 i0 7.5 l6. s 24.2 22 -O 9-2 37 -0 8-6 10_0 2-6 23 .0 6.6 I7.5 7.2 24 -O )- J 21 -O 4.6 20.8 qIt 3s .5 8.5 aa 
^ 6.5 44 -O 8.1 34.2 7.8 LL.D ' L.3 3r-.0 7.O 12.5 4.1 L8.2

12:00 43.O r0 .0 53 .5 13 .0 66.0 L7 .L 36.5' 15 .3 58 .0 I3. LI .7 46.3 13.2 18. t-6 66.0 L4.7 62.0 48.8 12.7 60.0 T4.4 60 .0 t6.9 81 .5 l5 .0 ^at 1q á aa < a a Âìi r8.5 L2.7 47 .5 L4.3

l3 :00 73-5 t7 -t 75.0 18. I 69.5 18.0 1t a 44.5 18.6 59.5 t3 .8 19.6 59 .5 17.0 51.5 2r.3 89 .0 19.8 84.0 18.2 74 -8 l9 .5 74.5 L7 .9 54 .0 L5.2 78.0 t4.4 68.8 1q 7 ?? i -i l 76.6 34.5 l1 -4 47 -2 L4 -2
14:00 83 .5 L9 .4 64.O 15.5 49 .O L2.7 65.; 4.0 38.0 15.9 65.s 15 -2 i9.o ,nÂ 60.8 L7 .4 44.0 18.9 77.5 L7 .3 18.5 69 .0 18 .0 65 .0 15 .6 44.0 12.4 92.O 17 .0 67 .0 r5.3 (Â f, 'a I cJ.) 13.7 51 .5 L7 .L 54.O L6.2

15:00 02 < ?1 q 74.5 18 .0 74.0 r9 .1 =^ 47 .0 L9 -7 91.0 2L-7 ;3.0 20 -6 72.0 20.6 53.s 22 -7 18 -5 l7 q 01.5 22.O zz o 82.0 19.7 78.0 2L.9 r02 .0 o1 a 19.9 2L.4 Ál < )ã la 72.O 2t -6
16:00 93 .0 2r -6 104 .5 25.3 o, < 96.l 23.ó 43 -O 18-0 98 .0 22 -i Ê3 rì 23.5 7 6.7 2L.9 48 .0 19 .8 97 -O 2r.6 88 .0 19.1 a1 a 20.2 86. s 20.8 125 -O 11- t 99.8 22.8 89 .5 20.3 91.0 30-1 24,8
TOTAIS 43L.0 100.2 4r3.5 100.1 387.0 00.3 10. ó t39.0 100.0 431.0 100.0 ?;3 < L00.0 349.8 100 .0 242.O 00.6 '+49 .0 l0c .0 6L.5 00.0 i84.1 r00.0 4L6.O 99 .9 355.5 t00. I ;42 -O 100 .0 +37 .8 100.0 )5< aL :: O r00 .0 302.0 100.0 332.9 100 .0

TASLE 18. POLLEN FORAGER DATA FROI"f PREFLOI.T SUGAR STRL? =-:fR].\fHÑf, L2 Jlül-Y T972.

Time
of

Day

GROUP I]I (c) GRoUP II (ss E10)
GRoUP II (ss L16) GROUP IV (ss H12) cRouP v (ss L12)

#2 +5
'þ7 +9 1t' 0 1 1f1 2 !-a lfI4 l17

M P M P lf P GI}f ñ ìf P lt P v P GHM G}IP M P M P M P G}IM GHP M P M P M P Gtßf GHP M -') P M P GHM GHP
9:00 0.0 0.0 0.0 0.0 1.5 1.6 0.5 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.9 0.3 0.3 0.5 0.3 0.5 0.8 0.5 o.4 0.5 o.4 nal 0 0.0 0. 1.0 1.8 0.3 0.5

10:00 0.0 0.0 0.5 0.6 2.0 2.r 0-8 U. 0.9 0.0 0.0 0.0 0.0 o.2 0.3 0.5 'I 1 3.0 t1 3.0 ta 2-2 2.5 1.5 t.0 ,\ 4.2 1.5 1.1 L.ö 1.6 0.0 3.0 0.5 o.7 1.0 1.8 0.5 0.9
1L:00 2.O 2.4 5.0 5.7 3.0 a.t 5.5 I 1-8 1.0 1L 0.5 0.5 0.8 1.0 2.0 4.2 7,5 6.8 7.O 6.5 5.5 6.2 9.5 6-6 2.O 3.3 6.5 4.6 6.0 5.2 1.0' 2- 4-O 5.3 4.0 7.L 3.0 5.1
12:00 1.0 t.2 8.0 ot r8.5 L9 .7 Ô^ LO -2 7. t2.3 5.5 7.6 oo 7.O 9.0 1.5 3.2 2L.0 19.1 10 .0 a2 l0-8 . L2.2 19.5 13 .5 6-5 10.8 17 .5 L2.3 t4.5 12.6 ti? r¿ ô 18 5.0 8.8 6.8 11.6
13:00 L7 .5 2r.1 15 .0 L7 .2 19.0 20.2 1? t lc 13. 23.7 6.5 9.0 28.4 t5.8 20.4 t1.5 24.2 r1 .0 10.0 11.5 r0.6 l1 .3 t2 -8 26.O 18.0 8.0 13 .3 26.O LB.3 20.o 17 .3 !.3.5 18 .0 7.0 12 la ô, 15 .8
1/¡:0O 10.5 1' 1 10 .0 rl .5 11.s L2 -2 L0.7 j,?.2 t4.o ll.5 15.9 I¿.0 14.4 LL.2 14 .5 8.5 L7 .9 16.5 15.0 )t\ 20.7 r7 .9 39.0 27 -O 7.5 tt q 26 -5 L8.7 24.3 21 .O 7 .La 15. !1.5 1s.3 13 .0 23.0 lo.2 17 .5
15:00 24.5 29.5 I7 .5 20.L 17.0 18.1 L9.7 )7L L4. 24.6 23.5 32. 15-0 r5.5 L7.5 22.6 t4.o 29.5 18-5 16.8 28.5 26.3 20.3 )ta 2s.a 17 -3 16 .0 26.6 2s.5 18.0 t') t t9.2 t1.5 : 25.8 !! 19.3 13.5 )L^ t3.2 It A

16:00 27 .5 33.1 31.0 35.6 2r.5 22.9 13 .0 )ta 2L\ JJ.Ò 3t .5 32 -5 23 -O 29.7 9.5 20 .0 a, < 29.5 25.0 23.0 Jt 7. ,q.t n1 16.3 17 .0 ¿o.J 38.0 26.8 ')^ , )t a 1Á i î- 1 17. tt 1 L2.O t't ') Ls.2 26.O
TOTALS 83 .0 100.0 87 .0 ooo 94.0 00 .0 87 .9 4.J.7 57 100.1 72.5 r00.1 97 .0 100. I 75.5 o7 q 47 .5 100. 1 110 .0 99.9 108.5 100 .0 88.5 100.0 L44. t00 .0 60 .0 99 .8 I42.O 100.2 115.5 100.0 i5. 100.0 56.5 100.1 58.4 100.0

TABLE lC. POLLEN COLT,ECTI0N DATA FRolf PREELOW SUGAR S:";? ræERllfENT, L2 JlÛ¿Y \972.

Time
of

Day

cRouP lrr (c) GROUP I (ss E1o) GROUP rr (ss L16) GROUP rV (SS HrO) cRoUP V (SS L16)
I #2 1tJ tþ +6 t7 1t'8 #9 #t0 lÉr I lir l4 II 5

M P M P M P GÉI Gæ ìf P If P Yl P GIff GHP
M ? M P M P G}IM GHP

1.8

M

0.19

P M P M P GHM GHP M 2 M P M P GHM GHP
9 :00

0.31 0.5

{
{

10:00 0-00 0.0 0.1 0.6 0 .14 t, 0.8 0 .08 0.5 0 .02 0.1 0.00 0.0 0 .0: o.2 o-oo 0.0 o -43 -(, 0.5 2.0 0.13 2-7 0.1s 0.7 0.16 0.8 0. t: t.0 0.00 0.0 0. t5 I.3 0.03
11:00 0.33 4-6 0.9( 5.6 0.26 4.7 0.5 L-j 0-50 3.0 o.28 1L

^ 
17 0.8 0.3( 1.8 0 .00 0.0 0.95 3.6 L.61 6.3 0.8( 4.9 I.2B

3 .84

J.4

*t
0.58

o -52

L2.7 0.61 0.82 1,' 0.0it t -4 0.07 0.5. 0.40 3.5 Q.17 1.5
12:00 o.42 5.8 2 .0( L2.3 0 .53 1.0c ! -+ r-ôf l1- 1 1.01

3.66

5.0

1F, 7

0.50 11 l.1r
) at

6.4
0 .00 0.0 2 -80 t0.6 ¿.Ja o) L.73 9.8 10.8 3.10 14.4 2.49 L2.9 0.ti c.0 I ?n 8.6 1)t r0.6 0. B1 7.3

13:00 I .89 26.3 ).Ji 20.7 2 .00 3L.4 )') 
^ 2.86 L7 .4 tá q L6.2 0.13 14.6 6.36 24.0 4.55 17.8 3.69 20.8 10.64 )9. 

' I.11 23 -r s.65 26.2 30 .0 0-! 2s.3 3.96 2.80

,,I14:00 2.06 28.6 3.61 22.8 i.48 23.3 tt, 2ra 4 .01 24.4 5.53 27 .5 to a 4-1 27 .2 0.28 31.5 6.O7 ,1 0 6.72 nL 1 4.36 24.6 r.70

6.82

7 .20

20.4

r8.1
19.1

0.82 17 .0 5.40 25.L 2.64 L3.7 2.Cr, lj.$ 26.6 2.63 22.8 2.7 9
l5:00 t.45 20.r 3 .0( 18.6 t.22 10 t i .89 \7 .i 3.85 23.4 ¿! 7L ," i )!! 2 4.7 1a a

o.20 22 -5 5.15 L9.4 s .0i 19. s 3 -4( r9.5 0.65 13 .5

20.8
3.61

3.02

16.8

L4.O

3.69

3.74

19.1

t9 -3

2T.I
17 .9

r .58 13.7 2.28 20.5
16:00 1 .05 L|+.6 ? tl 19 .9 0.73 11.5 1- 6ó 3.29 20.0 4.90 24.3 L '1) 27 .3 4.7 ,? o

0_28 31.5 4 -72 .o 4.9 19.I 3 .3( 18.6 I .00 I î' -.: I ? <1 r.62 r4 .0 ') ')\ 20.2

100. I
TOTAIS 7 -20 100 .0 L6.21 _00.5 b.Jb 100. 10. óó icJ .0 L6.42 99.8 z0 -L4 100.0 t -82 00. 11 Lc qq

0-89 100.1 26.48 oô o 25.7 100.0 L7.71 r00.0 37 .67 oo o 4.8r r00.0 r.54 100.0 19 -34 00.0 a ;= :: o i? ao 100.0 11 .56 100.2 l1 t3

1 M".n of two hourly thirty second entrance counts or hcr:lç \.'eighLs of pollen traP coilèction.

2 Hourly mean as a ProPortion of mean total.
3 Grorr¡ hourly mean. Mean of hourly colony means.

----4- C¡o.rp frgg'¡ly p¡og9r-tiol-: gr.9.tP lourly meal as a pro¡o::ion of group hourly nean ËoÈe1 '



TASLE 14. TOTAL {ORAGER DATA FROI"T ?REELOW SUGAR SYRUP -ç3I}E\T' 12 JULY L972.

Time
of

Day

GROUP III (C) cRouPl(ssErù)

.1i7 ll2 #3 #4 t

y1 p2 M P M P GIT3 -7
M P Éf P X P GIf}f GHP M

9 :00 8.5 2.0 4.0 1.0 o^ 2.r 6.8 L.1 2.O 0.8 7.5 1i 'ti u.4 3.7 1,1 ,)

l0:00 12.o ,a 7 -0 L.7 q 3.0 LO.2 2 6.0 t< 1L _5 3.0 0.8 ,2

11:00 25.0 5.8 3l .0 16.5 4-1 24.2 <o 22.O 9-2 37 .O 8.6 10.0 2.6 23.0 6.6 L7

12:00 43 .0 r0 .0 53.5 13 .0 66.O 17 .l 3-2 36.5' 15.3 58 .0 l3 .5 Lt.7 46.3 L3.2

13:00 ?2 q t7 .L 75.0 18.1 69.5 t8.0 72.7 1 18.6 <o < 19.6 59 .5 17 .o 51

14:00 lo ¿ 64.O 15.5 ¿qn t2.7 65.5 a.o 38.0 r5.9 65 .5 1q, 20.8 60.8 '17 Ir 44

15:00 92.5 2r.5 74.5 18.0 74.0 r9 .1 80.3 t -ò 47 .O L9.7 91.0 )1 1 3.O 20 -6 72.0 20.6 53

16:00 93 .0 zr.6 104.5 2s.3 92.5 24 -O 96. 43 .0 r8.0 98 .0 t7 : ia ñ t2 q
7 6.7 2r.9 48

TÛTAIS 431.0 100.2 13.5 r00.1 387 .0 00.3 +l-0.6 ') 100.0 431.0 100.0 r.00 . 0 149.8 100 .0 242

TABLE 18. ?OLLEN FORAGER DATA FROI'f PREFLOW SUGAR SYRL? =?Ìl}m{T' 
12 JTJLY 7972.

TASLE lc. POLLEN COL],ECTTON DATA FRO}f ?RNTT.OW SUGAR S-:f-? EEãRI}ÍEI{T, L2 JIJLY I9]2.

or hcuÌl]- veights of poIIen traP coileciion'
Mean of two hourly thirty second entrance counts

2 Hourly mean as a ProPortion of mean total '
3 Gro,l¡ hourly mean' Mean of hourly colony means'

4
_ Çroup. hgglly piip-ort_i91,,-, qr9u9 þo_u1f-v_ -1:1_"--g"- _"

Time
of

.Day

GROUP T]I (c) GROUP rr (SS qro)

#t 112 tÍ4 +5

M P M P P GIûÍ C= Þl r Èf P ft P G]+f GHP M

9:00 0.0 0.0 0.0 0.0 1.5 1.6 0.5 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0

10:00 0.0 0.0 0.5 0.6 2.O t'l 0.8 C 0. 0.9 0.0 0.0 0.0 0.0 o.2 0.3

11:00 2-0 2.4 5.0 5.7 3.0 3,2 J.J a I 1.8 1.0 L.4 0.5 0.5 0.8 t.0 2

12:00 1.0 t-2 8.0 o, r8.5 L9 .7 9-0 t0.2 t. 12.3 5-5 7.6 8.8 7.0 9.0 1

13:00 17.5 2r.1 r5.0 rt .2 i9.0 20.2 17 .2 13. ,'1 -J 6.5 9.0 2i -i 15.8 20.4 11

14:00 10. 12.7 10 .0 1t .5 11.5 12 ) 10.7 -.7 8.0 14.0 l1 .5 L5.9 t¿-0 L4.4 tL.2 t4.5 I

15:00 24.5 29.5 t7 .5 20.L I7 .0 18.1 L9.i ) 14.O ,LA t? q 5¿ -+ 15-0 15 .5 L7 .5 22.6 L4

16: 00 )1 q 33. r 31 .0 35.6 ?l q tt o 26 13 .0 22.8 1/, q ãt o 31.5 ??6 23.O 29.7 L g

TÛTALS 83 .0 t00.0 87 .0 oo o 94.0 00 .0 a" o :') . 51 .O 100.1 100.1 ¡. ô 100.1 15 -5 97 .5 47

Time
of

Day

cRouP lrr (c) cRouP 1 (sS E19)

1ÍL !t2 ++ t)

M P M P M P Gæ If P }I P ì,f P GHM GHP M

9:00

l0:00 0 .00 0.0 0.1 0.6 0.14 t, U.ð-l ; -) 0.08 0.5 nn? 0.1 0.00 0.0 0 .0: 0.2

t1:00 0 .33 l+.6 0.9( 5.6 o.26 4.r 0.;c :.7 0 .50 3.0 0.28 1-4 t,'l) 0.8 0.3( 1.8 n

12:00 o.42 5.8 2.0( L2.3 0.53 ò- r.Ori 9 -4 r .83 11-1 1.0r 5.0 0.50 3.2 1 .11 6.4 0.

13 :00 1.89 26.3 3.3 20.7 2.0( 3r.4 )74 2.86 L7 .4 J. bb 2 ?i t4.9 2.9( t6.2 0.

14: 00 2,06 28.6 3.61 ta Q 1.4t 23.3 2-L 22 -5 4 .01 24.4 5.53 27 -5 ,. Áo 79.7 4.74 t1 t

15:00 r.45 20.r 3 .0( 18.6 r.22 10 , r.89 1,7.7 3.85 23.4 23.5 4.r 23.7 0.

16:00 1 .05 t4.6 3.2 19 .9 0 .73 ll.5 1.6 15-6 3.29 20 .0 4.90 a/, a 27 .3 4.r 23.9
0

TOTAIS 7 -20 100 .0 L6.2 00.5 6.36 100 .0 10. ó tc0.0 L6.42 99.8 20.L4 100.0 00.1 t7 .4: 99.4 0.

prcpcilion of grouP hourlY rnean



¡

TABLE 2A. TÛ1A]. FOR-{GER Då.TA i"i,O}I PREFLOW HONEY SYRUP EXPERT}fEM, 17 JULY L972.

6o

Time
ôf

Day

GRC¡-P IIr (C) cRoUP I (its H16) GRoUP II (Hs L16) cRouP rv (Hs H12) GROUP Tr. (HS L12)

1þ5 #6 1f8 J¿q llLo I + 2 +t3 tf L4 tÍl

P M P GIiM GHP M P ìt P M P Gr{t'f GHP M P M P M P GH}f GI{P M P I't P M P GHM Gnp M .P M P M P GI{M GHP

9 :00 16-0 2-5 )< 0.5 4-O 0.9 7.5 4-O 1.3 4.0 0.8 1' 2.t 6.8 r.4 8. 2.6 1.0 0.2 1.0 1.0 1.l 0.8 3.0 0.6 1.5 8.0 1) 6.0 1.1 3.0 1.0 3.0 0.7 3.0 0.8

10: 00 /.1 q 6.9 30 .0 6_2 29 -O 6.3 34.2 6.3 l7 -5 qq 44.5 8.5 49. 37 .2 Ê 4g,o s.i 32.5 7.5 3s.5 â< \L 37 .0 7q 61.5 at /,1 I 15.0 -4.8 34.5 8.1 24.8 6.7

1l:00 t1.0 L2 -8 56.5 LL.7 56.5 1) ') 65.3 12.0 39.0 13 .1 67 .5 12.8 66.0 10. 57.5 1t 1 46 -5 i5.3 s9.5 tr -2 L2.3 <t t \t 7 64.O r3 .5 63 .0 L3.4 79.0 tr.Õ 68 -7 L2.8 32.5 10.3 sB.5 L3.7 ¿q5 T2.3

12:00 81 .0 12.8 61-O 72.0 15,6 7t -3 t1 1 47 .5 r6.0 75.0 L4 -3 84 l3 68 .3 14.4 36.0 11 0 100.5 19.2 1) ñ t6.6 69.5 r5.9 84 -O r7 .7 7 6.O L6.L 06.5 15.8 oo < 16.4 47 .s 15.1 74.5 L7 .4 61 .0 t6.4

13:00 aa q 14 .0 75-0 82.5 T7 .9 82 .0 15.1 41.0 ta o 68.5 13 .0 105. 1.7 .5 11 '7 15.1 40.5 13 .3 79.O 15.0 7 6.O t7 < 66.2 1s.1 82 .0 L] .3 1n I 98.0 L4.6 aQ t L4.7 54.5 L7 .3 93.5 ,1 q 74.0 L9.9

14:00 30.0 64 .0 L3 -2 84.5 18.3 92.8 t7 .L 4s.5 15 .3 ot < 11.6 t26. 20.9 60.8 1a o
45.5 15 .0 66.O 46.5 10.7 <o ? 13 .6 66.5 14 .0 73.5 i5.6 07.0 15.9 82.3 L5 .3 38.0 L2.O 61 .5 L4.4 49 -8 13.4

15:00 08 .0 L7 .7 98.0 20 -2 71.0 T5.4 109.0 20 .0 57 .0 10I 105.5 20.L o? 15.2 84 .8 18.1 47 15. 87.5 r6.5 61.5 L4.T 68.7 L5 -7 75.0 t5.8 84.5 17 q 06.o 15.8 88 .5 t6.4 63 .0 20 .0 52.O 12 -2 51 .5 15.5

16:00 85 .0 t3.4 20.I 62.5 13.5 8I .7 1s.0 46.O 15.5 68.5 l3 .0 68. 11 ? 60.8 12.8 55- 18.3 86. s 76.4 92.0 2T.T l8 .6 15.5 7t\ r( ¿ 06.0 15.8 84 .0 15.6 62.0 19.7 s0 .0 11.7 s6.0 15.1

TOTALS 633.O t00.0 tco .0 i62.0 I00.1 543.8 100 .0 291 .5 100. I )26.O 00.1 603. I00. l 75.r 1æ.2 104 -4 100-0 529 -A 100 .1 i35.0 100.0 \37 .0 r00 .0 99 ,8 r1.0 00.0 372.0 00.1 s38.5 100. 0 315 .5 00.2 Q7.s 00.1 37L.6 100.1

I

TABLE 28. pOLt-EN FORAGER D--\T-l E?,Oll PR-EFLOW HONEY SYRUP E)GERTT\IENT, L7 JUL'I Lg72, 
']

Time
of

Day

GRO[? III (c) GROUP r (us Hid) cRouP rr (HS t10) cRouP rv (Hs Hr2) GROUP V (HS Lrz)

lf3 tþ lls lll tf7 #9 lÉ10 lÉl I 1iL2 #L3 IfL¿ + 5

!\f P Èf P M P Gr{ì-f GHP M P M P ù P GI+f GHP P M P M P GHI'Î GNP M P M P M P Gltf GHP If P 11 P I'f P GHM GIIP

9:00 0.0 0.0 0-0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2-O 1â o.7 0.6 o-0 0.0 0.0 nn U.U 0.0 0. 0.0 0.0 0.0 1.0 1.1 1.5 0.7 0.8 0.6 0.0 0.0 0.5 0.5 0.3 0.3

10:00 3.5 0-5 0-5 3.5 3.0 t< 2.3 1.0 1.5 2.5 2.4 3.0 2.0 2.2 2.0 o o 2-O -5 -5 2- 2. 1.0 0.7 lLq 5.0 4.5 2.7 3.3 ¿.J I.U at 3.5 tq L.J ¿.o

11:00 2-O t.7 8.0 8.0 13 .5 tt.7 6.0 9.0 r5.5 ls .0 t2.o 8. tL.2 10.3 13 .0 13.5 t4.5 L0.7 8.0 6.2 t1 10 .0 t7.5 1t q 10.5 II,7 26 -O L2.4 18 .0 t2.3 0.5 l.l r8.0 11.3

12 :00 19 .0 r6.3 20 .0 rq q 28.0 24.3 )2 ? ,ã 11 6.0 9.0 24.5 23.8 20.5 13.7 tB.7 r7 .3 ,1 n 2r.8 30.0 ,)1 3r.5 24.4 27. ua I 37.5 26.7 24.0 26.7 38 .0 18.1 33.2 22.1 5.5 1n /, 20.0 L6.7 12.8 L5.6

13:00 2L.5 18.5 20.5 20.4 20.5 17 .8 20 .8 19.1 8.0 t1 q 6.5 b.J 23.5 15.7 L?.7 tI.7 13.0 t3 .5 20. 0 14.7 31.5 24.4 21 18.1 30.0 2L.4 l1 .0 12.2 '34 -5 16.4 ,< , L7..2 1? ô )o2 tA n 21 7 19.5 23.9

14:00 22 -O 18- 9 r8.5 1A L 24.O 2A.9 20.2 r8.4 17 .0 25.4 34.5 33 .5 39.0 26.r 30.2 )1 q
23 -O 23 -8 1< < L2.0 )) 18.7 2s.5 18. I 15 .0 t6.7 37 .O L7 .6 25.8 L7 .7 9.0 20.2 21 .0 L7 .5 15.5 19.0

15:00 30.5 tA') 2r -o tña 14.o L2.2 2r.8 20.0 r5.0 22.4 L2.O tt .7 24.O 16.r 17 .0 15.7 18. 19 ,2 -5 t2 -g L3.O 10.1 L6. 13.7 16.5 LL.7 i0.0 11.1 30 .0 L4.3 19.5 13.4 10 .0 22.5 16.5 ta o 10.8 11 t

16 :00 t8.0 t5 .5 L2.O ll.9 11.5 10.0 1t o 12.7 L4 .0 20.9 1a 25.5 L1 ..7 15.7 14.5 7.O 19 .0 14.0 26.O 20.2 L] L4.6 t2.5 8.9 14.0 15 .6 34.O t6.2 20.2 13.8 12 -4 t4.5 t2.r 11.5 1tL 1

TOTAT-S i6.5 00.1 00.5 00.0 15.0 99 .9 LO9.2 100.1 61 .0 00 .1 03 .0 00.0 gg,'5 r00 .0 108.4 m,0 96.5 100.1 t36.0 r-00 .2 29.0 .00.0 tl8. 100 .0 140.5 100 .0 90 .0 t00.1 210 .0 97 .8 146 .0 100 .0 44.5 100.0 120 .0 100. 1 82 .0 100.2

TASLE 2C. PJLLEN COLJ,ECTIO\ D.:T-J- ËROM PREFLOW HONEY SYRUP EX?ERI}ÍENT, L7 JIJLY T912.

Time
df

Day

cRO-u-P IlI (c) cRollP I ltts {10) GROUP tt (HS L] n) GRoUP rV (HS H12) cRouP v (lis L12)

+2 ti4 /f5 #6 7 JL< /Éro t¡ :L¿ II J lt 4 lf1 )

Èf P P M P Gmf GHP Þf P I'.r P ,M P GH}I G}IP u P If ? It P Gltí GHP P M P M P GHM GHP ¡f P ta P M P Glaf GHP

9 :00

I0 :00 0 .00 0.0 0.06 0.7 o-10 2. 0 .05 t 0 .0( 0.0 1.1s 11.6 o.97 7.3 0.7L 9.0 0.20 1.6 1.30 9.1 0.06 1.0 o.52 t,o 0.00 0.0 0 .00 0.0 0.31 3.1 0.10 1.1 0 .0c 0.0 0.35 5.6 0.18 4.0

11 :00 0.L2 0.45 5.0 0.38 10.1 o -32 6. 0 .0( 0.0 1 .06 10.7 1)t 9.1 0.7 6 9.6 1.62 1) 'l t .35 r0.1 0.30 5.0 1 .09 t0.3 0,62 4.5 Q.22 6.1 r .95 L9.4 0.93 r 0.3 0 .02 0.7 1.18 0. 60

12:00 0.55 38.5 t )1 25 -O 1.10 29.3 t.3r ?7. 0.1 2.26 22.7 2 -95 ), 1 r.79 22,6 2.90 ta < a 
^a 22.7 I.I2 18.8 2.35 ))t 4.80 35.1 0. s4 1^ L 2 .30 22.8 2.55 ¿Õ.J 0.30 10.9 1.72 11 \ 1.01

I3 :00 0. r3 ol 26.1 0.98 26.L L.L7 0.1; 38.6 r .88 18.9 ? qq r .68 )'t ) a aa 18.8 7t1 16.5 1-61 21 .l 2 -O5 L9.4 3 .11 27 .5 0.65 19.8 ,4, 29.O 2.45 27 .2 0.9t aâ o I aô 1.1s 25,4

14 :00 0.20 rá ô 1.30 o.5l L5.2 0.69 14. 0.1 22 -7 1.40 L4.L ) '), r6.6 1 )1, I5.7 2.50 20.2 2.L5 16.1 0.86 t4.5 I .84 L7 .4 t -t2 t2.6 0.50 L5.2 I .08 10.7 1 .10 12.2 ^ 
t. 9.I t .00 r6.0 0.63 11 Õ

15:00 0 -40 28.0 i .30 0.40 r-0.7 0.70 l4- 0 .0( 0.0 r.33 13.4 r.64 12.3 0.99 t2.5 r.78 L¿r.4 t.97 1L 1 1.04 T7 .5 1 .60 15 .1 1 .56 11.4 0.52 r5 .8 I .07 10.6 1 .0s 11,6 0.8( tqt o.37 5.9 0.59 13.1

16:00 0 .03 t -23 r3 .6 o.22 5.9 0.49 10. 0.0i 0.87 1 .36 r0.2 0.75 9.5 7.O4 8.4 r..35 10.1 0.96 16.1 1-12 l0-6 1-.22 8.9 0.86 26.T 0.44 4.4 0.84 9,3 0.47 11 .4 0.25 ILñ 0.36 8.0
TÛTAIS t -43 100.1 9.02 l-00 .0 3.75 100.0 4-tt 100. o -4¿ 99.9 9.95 100.1 r3 .35 100.0 104 r00.1 12.36 100.0 13.36 qqo 5 .95 00.0 0.56 99.9 r3.69 100 .0 3.29 100 ,0 10 .07 00.0 9.02 100.0 100.1 6.26 100.0 4.52 00.1



,

TABLE 2A. ÍOTÄ]- FOR.A.GER DåTÀ i'3C}T ?R.EFLOW HONEY SYRUP EXPERI}fEN-I, 17 JULY L972.

TASLE 28. PCLLEN FORAGER DAT.ì i".O}f PR.EFLOW HONEY SYRUP E)GERI}IEM, T7 JULY L972.

TABLE 2C. POLLEN CoLLECT]O\ D-JÀ FROM PREFLOI.I HONEY SYRUP EXPERIIEì\T, L7 J¡ül-y L972.

I

I

il
I

Time
óf.

Day

GRCÐP rlr (C) GRoUP I (HS H16)

lf3 lls il6 tf7

M P ¡f P t"f P Gr+f GIlP M P M P Þf P GIDf btr M

9 :00 L6 -O 2.5 ,i 0.5 4.O 0.9 4.0 1.3 4.0 0.8 12 2.7 6.8 1.4 o"
10: 00 +3 -5 6.9 30 .0 29.O 6.3 34.2 o.J t7.5 5.9 44.5 8.5 Lq o.L 37 .2 7.8 ?5

11:00 8l .0 1a Q i5.5 ll.7 56.5 1t , 65.3 12 .0 ?qô 13 .I 67.5 12.8 66.C 10. 57 .5 72.r 46 -5

12:00 81 .0 L2.8 61 .0 72.O 15.6 71.3 13.1 4/ -\ 16.0 7 5.O 84. C
1a o 68.3 14.4 36.0

13:00 aa < L4.O 82 -5 L7 -9 82 .0 t5.1 4r.0 13 .8 68.5 t3 .0 105. t7 q 7r.7 15.1 40.5

14:00 i30.0 20.5 6L.O L3 -2 84.s ìo , 92.8 L7 .7 4s.5 l5 .3 92.5 t7 .6 126.( t^ o 60.8 1)R 45 -5

15:00 08.0 L7 .T ôa 
^

20t 71.0 t5.4 t09.0 20.0 57.O t9 .2 r05 .5 20.1 92.4 84.8 10 1 47,1.

16 :00 85.0 13.4 97 .5 20 .r 62.5 13 .5 Br .7 t5 .0 46 -O 15.5 68.5 l3 .0 68-0 11.3 60.8 L¿.O 55.
TOTA]-S 533.O t00.0 t0 .0 \62.0 100.1 543.8 r00 .0 297 .5 t00.1 526.0 00.1 603 I00. I 75.t 100.2 304 -4 I

Time
of

Day

GRO[? tII (C) GRoUP r (Hs Hio)

| ,,' aa l¡6 #l
}I P ¡f P M P GH}f GHP H P M P ù P GHr'f GHP M

9 :00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 1.3 0.7 0.6 0.0
l0: 00 3.0 0.5 0.5 3.5 3.0 2.5 2.3 1.0 r.5 ,)\ 2.4 J.U ) 2.2 2..O .0
1l:00 2.0 1.7 8.0 8.0 13 .5 II.7 1) 6.0 9.0 lq q r5.0 r2 .0 o. Lt.2 10.3 r3.0
12:00 t9 .0 16.3 20 .0 19 .9 28.O 22.3 20.4 6.0 qô 24.s 23.8 20.5 73.7 18.7 2r.o
13:00 2t.5 18.5 20.5 20.4 20.5 17 .8 20.8 19.1 8.0 ll.9 6.5 6.3 23.5 L2.7 r1,7 13.0
14: O0 22.O 18- 9 18.5 1A L 24.0 ,ñ o 20.2 18 .4 l7 .0 25.4 34.5 tî c 39 .0 26.1 30.2 t1 a 23.O

l5:00 30.5 )6, t 71 
^ 20.9 14.0 11 a 2t.8 20.0 15 .0 22.4 12.0 IL.7 24.O 16.1 t7 .0 15.1 18-s

l6:00 r8.0 15 .5 t2 .0 11 q 11.5 10.0 1t o 72.7 74.0 20.9 7.5 25.5 r7 ..7 14.5 7.O

TtIA],S 16.5 00.1 .00.5 co.0 15.0 99.9 1rlo t 100.1 67 .0 I00.1 t03 .0 00 .0 1ôO q 100 .0 108.4 IC0. 0 9b-5 I

T irne

of
Day

GRoúP rrr (c) GROU? I (HS H10)

tf5 /t6 lf7
Þt P ìf P M P GI+f GHP lf P 1'{ P M P GH}I GIIP M

9 :00

l0:û0 0 .0c 0.0 0.06 0-7 0.10 2. 0 .05 0.0( 0.0 1 .15 11.6 o.97 11 o.77 9.0 0.20
l1:00 0.12 0.45 i.0 0.38 10.1 0.32 6. 0 .0( 0.0 I .06 r0.7 't )t ol 0.76 9.6 L.62

12 :00 0.5 5 38.5 ) ta 25.0 I .10 29.3 I.31 27. 0.1 34 -r 2.26 22 -7 2 -9s 22.1 1 7q ?2.6 2.90
13:00 0 .13 9.1 1 /,1 2'o.7 0.98 26.L L.L7 24. 0.L7 38.6 18.9 ? qo 22 -4 1 .68 )1 a

¿.J¿

14:00 0.20 14 .0 I .30 0 -51 15.2 0.69 t4. 0.1 tt a 1.40 14.1 ) ')') 16.6 r5 .7 2.50
l5:00 ñL¡, 28.0 1 .30 It.4 0.40 L0.l 0.70 14. 0 .0( 0.0 1.3 LJ.4 L.64 12.3 0.99 12.5 t.78
16:00 0 .03 a1 L.23 13 .6 0.22 5.9 0 .49 10 .4 0 .02 0.87 i .36 LO.2 o.7 5 9.5 t .04
TOTALS I.43 100.1 9.O2 100 .0 3.75 .00 .0 100.1 0.4t 99.9 9 .95 100.1 I3 .35 100 .0 1 O') 100.1 12.36 I



bt

TABLE 3A. TcnAl- FoRAGER DATA FRol'f FLot.¡ sucAR SYRUP EXPERIMENT, 11 AUGUST 1972.

cRouP Ir (ss Lro) cRouP rv (ss Hr2) eRouP v (ss L12)

Tíme
ot

Day

cRouP rrl (c) GROUP r (sS H16)

l18 tLq lÉ10 # # ltL 4 5

tf 114 lfs #6
M P Glûf Gnp If P M P M P GHM Gl{P M P M P M P GI{P

lf
t2 -5

P M P M P GIßf GHP M P .M P t1 P GII}f GHP M P M P

2.1 a? 47 .O b.l 37 .7 (7 36.5 5.6 48.s 5 5 42 -5 6.4

-11 -2

40 .0
64 -O 13 .l

1ô q 8.2 28.0 \11 29.0 7.0 ,Lq /,ô 15.0 J.b 31.5 4.7 23.7 4.5 <o 24.5 s.4 39 .0 7.7 aa 1 6.2

23.5 oo 59.0 ll .5 48.8 1l.B 66.5 13.2 43.5 10.5 9r .5 13 .5 67 .2 t2.7 74. 13.1 48.5 I0.7 63.s 11.6 62.2

1<',)

11 q

"-
10: 00 72.5 IZ.L 86.5 L3.4 86.5 11.6 81.8 12.4 86.0 r3.3 ao ( 13 .0 87.8

93.8 69. s L4.2 44.0 18.6 A'( 16.0 65.3 15.8

15.1

84.0

68.0

L6.7 66.0 r5.9 103 .0 1s.3 an1 L5.6 74. 13 .0 bJ.U 13.9 88.5 L6.2
11:00 91.0 L5.2 04 .0 16.1 104.0 r3 .9 qq7 t5 .0 92.5 L4.3 95 .0 !J.O L4.l

13 .5 75.0 18.1 92.0 13 .6 14 .8 78. 13 .8 61.0 t3 -4 80 .0

75.5

L4.6

l'ì R

73.

7q.

14.0

1q I
12:00 87 .0 14.6 90.0 L4.0 9s .5 12.8 90.8 L3.7 90 .0 13 .9 103.0 15 .0 96.5 t4.5 74.5 L5.2 29.5 12.4 83 .0 16.1 62.3

13 :00 09.5 18.3 73.5 LL.4 101.0 13.5 94.7 T/+ -3 81 .0 't? < 91 .5

t2 -o

86.3 r3 .0 s4^0 11.0 24.O 10.1 ?o q 52.5 t2 -7 70 .0 ta o 60-o L4.5 106 .0 I5. 78^7 l4 -9 on 1s,R 7?- 16-0

86.5 13 .0 54 .0 1t .0 Lt.2 L1 \ ot L27 ln't 67 .5 '1 

" 
L 44.O r0.6 87 .5 12 -9 66.3 1? q 68. L2.O 70.0 15.4 63 .0 11.5

60.0

L2.8
14 :00 67 .O tL -2 8r .0 L2.6 102 .0 T3.7 OJ.J 12.6 91.0 14.0 82 .0

15:00 79.0 13.2 65 .0 10.1 II2.O r5 .0 8s.2 L2.9 7 5.5 11.6 87 .0 L2 -7 8L.2 12.2 48.5 9.9 31.0 13 .1 64.5 12.5 áRn LL.6 69.5 13.8 63.0 L5.2 7 6.0 Lt.2 69 ,5 13. r 7T 13.0 54.O 11 0 q¿5 10.0 11.5

l6:00 78.5 L3 .l 91.0 14.1 98.0 r3. r 89 .5 13 .5 96.0 L4.B 89. 5 13 .0 92.8 14.0 85 .0 39.0 L6.5 7 t.o 13.8 65 .0 15,7 54.O 10.7 47 .5 ll.5 88.5 13 .1 63 .3 t2.o 79.0 13 .9 61 .0 13.4 83 .0 L5.2 74.5 74.3

100.1
TOTALS 597 .O oo a ;44.s 100 .0 t46.O 99.9 662.8 100.1 648. rôô o iß6 n 99.9 667 100.4 489 .5 r00 .0 100.0 t15.0 sg_9 L3.6 00.0 504.0 100.1 'l|a îl oo o 61 6.O 00 .0 )29 .7. 100. I 569 .5 00.5 454,5 100. I 541 .0 100.0 524.2

TASLE 38. POLLEN FOR.AGER DATA T'ROM ELOW SUGAR STRUP EK?ERIMEI{I, 11 AUGUST 1972.

cRoUP V (sS Lt2)
Time
of

Day

GROUP lII (C) cRouP r (ss 1116) cRoUP II (ss r.1s) GRoUP rV (SS Hl 2)

ItLO lltl + JIT3 #r4 5

lfL #2 tf tf6 7
lo l19

Èt P M P M P Gmf' GHP M P M P M P GHM GHP M P ft P M P Gr+f GTlP M P 1"1 P M P GlIt'f GIIP M P M P M P Gr+t GHP

9:00 0.0 0.0 8.0 4.9 22.0 10 .0 lQ .0 6.1 7.O 3.9 10. 6. 5 8.8 5 3.0 ¿.ö 3.0 4.0 1.0 1.0 11 2.5 2.5 1.5 1.3 5.5 2.8 3.2 )q 7.0 5.8 4.5 3.7 10 .0 7.9 5.8

10:00 4.5 25.5 1_5.6 35.5 16.1 2r.8 L3.4 16.5 o, z3.l 19.8 tL.1 5- 5.1 3.0 ¿+ -O 4- tL1 4.6 I 15.8 6.5 5.8 11 .5 6.0 9.8 7.8 L9 - s r6.0 8.0 6. t/ -a 9.9 13. 10.9

11:00 6.5 6.5 28.5 L7 .4 37 ,5 17 n 25.8 r5.8 30.0 T6.7 ta L4. 26.8 15. 17 .0 t5.7 15.0 20.r 22 -5 tt2 10 a 19.1 r1.5 15.8 17 .0 t5.2 33 .5 17 .4 20.7 t6.4 23.0 18.9 14.5 t2.0 27 .0 2t.4 t1 q t7.5

l2:00 22.0 ')t 
^ 23.5 L4.4 25.O 11.3 t? q L4.4 37 .0 zo.t 32, 20. 34 -5 20.5 24.5 ))7 10.5 14.1 25.5 25.r 20,2 ,,1 ) 24.0 ?t o 30.5 27 .4 4t.5 2I .5 32.0 2s.4 20.5 16.9 20.5 16.9 ')') ñ l7 < 21 .0 77 .7

13:00 31 .0 31.0 ,1 q 14.4 35 .5 16. r 30..0 LB.4 35.0 19.5 26. 16. 30.5 18.1 16 .0 L4.8 11.0 14.Ò 20.5 ')^ ') 16.7 10.5 14.4 2t -5 r9.3 39 .0 20 -2 23 -7 18.8 tî < 26.0 t7 .5 13.9 ¿¿.J 18.2 '

14:00 18.5 18.5 20.0 11 ) 26.s 12.O 2t.7 13 .3 25.O 13.9 1) 7. 18.5 11 .0 17 .0 L5.7 6.5 10.5 10.3 Lt.7 t2.3 2-O ,1 r-5 .0 13 .5 2r.5 ll.I t2.B r0.2 9.) 7.8 t)õ 18 -2 t3 .5 10.7 15 .0 L2.2

l5:00 11.5 r,1 .5 T7 .5 L0 -7 2L.5 9.7 r6.8 10.3 20.5 LL.4 L7. 11 .l 19 .0 11.3 17.5 L6.2 i5.5 20.8 r0 .0 qq L4.4 15 .1 6.5 8.9

6.2

9.5

r0.0

8.5

9.0

20.5 10.6 1' 
'

9.7 10.0 17.0 14.1 13.0 10.3 13.3 10.9

20 .0 10.4 11.5 ol 7.0 7.0 10.5 8.3 o,

1J' R tat tI Á.ôn 6.5 6.5 17 .0 L0.4 L7 -5 7,9 L3.7 o< 4.7 13. ö-¿ 10.8 6,4 7.5 6.9 10.0 L3.4 7-O 6.9 ö.¿ 8.6 4.5

TÛIAIS 00.5 00.5 63.5 100 .0 221 -O 100.1 i63.3 100.1 179.5 r00.0 t57 . oo L68 -7 100.2 _1!19
ôo o 74.5 99 .9 r01 .5 00 .0 95. r r00.1 73.O 100. I 111 .5 100 .0 193.0 100 .0 125.9 99.9 2t.s 99.9 ?l n 100 .0 126 -O oo Ô

TASLE 3C. POLLEN COLLECTION DATÀ FROM ELOI^I SUGAR SYRUP EXPERIMEIfT, 11 AÜGUST 1972.

Tíme
ot

Day

GRoUP ilr (c) GROUP (SS Ìr10) GRoUP I1 (SS Lro) cRouP Iv (ss Hr2) GROUP v (ss t 
12)

ltL l12 lf3 tþ #6 ll 0 L 2 tf /f 4 lÍ 5

lt P M P M P GHM GHP M P M P Èf P G}Df GHP lf ? M P M P Gltf GH? Èt P M P M P GIßf GlIP M P M P I'f P GTDf GHP

9:00
) 5

10: 00 0.9: I.9 L3,75 8.0 23.51 10.1 t2,75 8.4 5.61 6.1 18.42 7.8 12.O2 7.3 )qt 2.67 5.0 7.7 6 2) 111 2.63 3.8 6.54 R' 2.O: I 3.7t 2.9 15.93 9.8 4.7r L 1ñ 3.1 8.2: 6.5

11 :00 4.42 8.9 34.69 20.r 55.75 3L.62 20.8 5.7 5 r9.1 42.6c, 18 .0 30 -22 t8.3 8.61 11.8 / . JO IJ. Ò ö . ¿J r4 .8 8.07 r3.3 11.60 16.6 7 .49 13.9 t9.41 I0. { T6.Li r2. B 29.50 18.2 10.58 r1.7 26 -45 20.2 2.2.1. r1 .3

12 :00 11.4t 23.2 47 .56 24.r 55.7 6 JO.¿t 23.9 ,2.65 24.4 49.61 ,ô o 36.L6 ,t o L7.67 2L ) L.79 2t 1 5.70 LÕ.¿ r5.05 r5.75 )t c ì5.61 44 -b 24. 32.0( 40.33 22.66 )< t 33 .96 ,q cl aa 1a t< a

13 :00 lt.74 23.7 28.70 L6.6 35.70 i5 .3 ¿5 .38 16.7 8.36 L9. 40.29 16.9 29.33 L7 .7 t5.60 2r.4 0.60 19.9 0.64 19.1 '11 t9. 20.2 I3.71 19.6 ,-3.41 18.6 39 -61 2l- 25.2: ìo o 26.00 16 .0 l7 .81 19.8 25 -5I 19 -4 23 -11 18.1

14:00 9.7L 19.6 23i90 13.9 28.59 1' '.) ¿0.73 13.6 3.13 t4. 33 .55 L4.7 ¿3.34 14.1 12.43 17 .0 7 .86 t4.7 8. s6 7s.4 9.62 r5.9 9 -t6 13 .9 9.64 15.6 33 .5: 18. 20 -9t 16.6 2t.60 13 .3 14a )ô r5.8 19.99 15.2 18.6(

15:00 7 .57 15.3 L7 .52 10 .2 22.o7 o/, t5-73 tu-l 9 -72 10. 33 .63 i .68 13.1 o q4 13.1 7 <2 t4.T 6.66 L2.O 7 .97 13 .0 9.53 13.6 7.64 14 .0 27 .5 lq 18.24 L4.4 t8.46 rt.4 12 -57 i4 .0 15.77 12.0 15.6( L2.?

16:00 7 -¿l 12 -40 7-2 t2.50 ). 9 .51 6. s.s6 6. t9-5:¡ 8-2 t2 -55 7.6 6.s6 9.0 5.s4 ro .4 4.r9 5.43 9.0 7.03 l0 .0 5.55 18.11 o LO.24 8.1 i0.53 6.5 8.4 5 .1¡B 7 ,8( 6.1

TOTA],S 49.49 100 .0 72.52 100-0 233.94 )o o I51 .98 100.0 t2-78 i00.1 237.78 100 .0 65.30 r00 .0 12.94 100.0 ;3 .37 00.0 55.7 4 o0.2 60.68 100. 0 70.01 100.0 t< ol 100.0 184.0: 100. 26.62 100.0 62.36 100 .0 90.11 100.1 r31. 2 6 00 .0 1 t1 c)'. 100.0

' 8""" ClusÈered on entrance making counts imposs ible.



TASLE 3A. T0TAI FORAGER DATA FRO}Í FLOW SUGAR SYRUP EXPERTME}flI, 11 AUGI]ST 1972.

TASLE 38. POLLEN FORAGER DATA EROM ELOW SUGAR STRUP EKPER]ME¡TI, 11 AUGUST 1972,

TASLE 3C. POLLEN COLLECTION DATA FROM ELOW SUGÄR SYRUP E)IPERIMEM, 11 AUGUST 1972.

5 8."" Clustered on entrance rnaking counts impossíble.

Time
ot

Day

GROUP III (C) GROUP I (SS H1¡)

/12 t¡ #4 #5 Jl6

II P M P M P GHM GHP M P . I'l P I'f P GI+f GTiP M

9:00 L2.5 2.r 53.5 oa 47 .0 6.3 37 .7 36.5 5.6 48.5 7.L 5 5 42.s 6.4 40 .0

I0: 00 72.5 L2.T 86. s L3.4 86.5 11.6 81 .8 12 -4 86.0 13.3 89. s 13 .0 87 .8 1a t 64.o

11:00 91.0 15.2 04 .0 16.1 i04.0 13 .9 oo 7 15.0 92.5 1L'1 95.0 13.8 93.8 L4,L 69.5

12:00 87 .0 L4.6 90.0 L4.0 95.5 1t o 90.8 13.7 90 .0 13 .9 ro3:0 15 .0 96.5 L4.5 74.5

13:00 109.5 18.3 lr -4 101.0 13 .5 o/, 1 t4.3 81 .0 12.5 91 .5 13.3 86 .3 13 .0 s4.o

14:00 61 .0 L7.2 81 .0 t2.6 r02 .0 L3.1 L2.6 9r .0 14.0 82.0 L2.0 86.5 13 .0 54 .0

15:00 79.O 6s .0 10.1 LL2.O t5 .0 85.2 1t a 75.5 11.6 87 .0 L2.1 8r.2 17 ) 48.5

16:00 78.5 13.1 91 .0 t4.1 98.0 13.1 89. 5 13 .5 96.0 r+.0 89.5 13.0 92.8 14 .0 85 .0

TOTAIS 597 .0 99.8 ;44.s 100.0 /+o-l) qqo 662.8 100.1 64A, 1(.Jô N 99 -9 667 r00.4 89. s

Time
of

Day

GROUP ]II (C) cRouP I (ss H1o)

!lt iis #

}I P M P M P Gmf' GH? M P M P M P GHM GIlP M

9:00 0.0 0.0 8.0 4.9 )') 
^ t0 .0 1Q.0 6.1 7.O 3.9 10.: 6. ) 5.2 3.0

10:00 4.5 4.5 25.5 t5.6 35.5 16.1 2T.8 1'1 L L6.5 ot 23 L4. 19. t Lt.7 5.5

1l:00 6.5 6.5 28.5 L7 .4 37 .5 ì7 n 25.8 15.8 30.0 T6.7 L4.t 26.8 15.9 17 .0

12:00 22.0 22.O ta < L4.4 25.O 11.3 23.5 L4 -4 zo.t a) 20.: 34.5 20.5 24.5

13 :00 31 .0 31.0 23.5 14.4 35. s 16,I 30.0 L8.4 35.0 t9 .5 26.1 16.1 30.5 18.1 l6 .0

14: 00 18.5 18.5 20.0 1t ) 26.5 12 .0 2L.7 13.3 25.O r3.9 L2.( 7 18. s 11 .0 17 .0

15:00 11 .5 r1.5 L7 .5 10.7 27.5 o7 r6. B 10.3 20,5 Ll.4 T7 t1.1 19.0 11 .3 L7 -5

I6:00 6.5 6.5 l7 .0 L0.4 L7 -5 7.9 L3.7 Q< 4-1 13 ó-z 10.8 6.4 7.5

TCITAIS 00.5 00.5 63.s 100 .0 221-O 100.1 163.3 100.1 179 -5 100.0 157 99. L68.1 100.2 r08.0

Time
ot

Day

GROUP III (C) GRoUP (SS ir10)

# 114 t!Í tf7

lt P M P M P GIßf GHP !f P 11 P. M P GIßf GIiP fl

9:00 ) 5

l0: 00 0.9 1.9 13 75 8.0 23.57 10.1 8.4 5.61 6.1 L8.42 L2.O2 7.3 t q')

11:00 4.42 8.9 34.69 20.1 55.75 23.8 1 A',) 20.8 5.7 5 19.1 42.69 18.0 30.22 t8.3 8.61

12:00 11.48 na a 4r -56 24.r 55.76 )e a t6.27 ,? o 2.65 49.67 20 -9 36.t6 ,t o t1.67
13:00 LL.74 23.7 28.70 L6.6 35.70 15 .3 r5.38 16.7 L36 19. 40 -29 L6.9 29.33 r.5 . 60

14:00 9.7L 19.6 23i90 13 .9 28.59 17 t o.7 3 13.6 L3 .13 L4.2 33 .55 14.1 23.34 14.1 12.43

15:00 7 .57 15 .3 L7 -52 LO.2 )t 
^1 9.4 15.73 I0 .3 9.72 10. JJ. ÞJ t4.1 21.68 13.1 9 .s4

Á: f)ô 3 -64 7-4 12.40 7-2 12 -50 5-i s_51 6. 56 6- t9-5 12 -55 1.6 6.56
TOTALS 49 -49 100 .0 72-52 100.0 ¿33.94 )o o r5t.98 100 .0 2.78 100.1 ¿37 .7 8 100.0 .65.30 r00.0 12.94 1



TABLE 4A. TO'IAI FORAGER DATA FROMF]-OI^T HONEY SYRUP EXPERI}ÍENT, 12 AUGUST 1972.

Time
of

Day

GROUP III (C) GR0UP r (HS H16) GROUP Ir (HS L16) cRouP Iv (Hs H12) cRouP v (HS L12)

# #4 #s #6 l17 lfB #10 1f 1 1f 2 111 lf #L5

M P M P M P GHM M P M P M P G}I}f GIlP M P M P M ? GI{M GHP If P I't P M P GHM GHP IYI P M P M P GÉI}f GHP

9:00 12.o 3.2 53 .5 o, 48.0 ot 37 .8 7.7 38.0 at ö. 5 40 .3 7.1 1n ?Ô 46.5 10 ? 34.5 t.ô a1 0 10.4 ¿L <7 16. ç 24.5 4.9 20.7 qlL 33.5 8.5 24.5 7.6 5.2 26.O 7.L

10:00 44,0 11 .9 7 6.5 L3 .1 73.5 L4.O ^L1
13.1 52.5 oo 78.( t4. 65 .3 t2.4 60. t4.7 t7 .0 7t 64.O 14.4 47 .2 1? q <t l3r 9 30. 10. bI.U 1) t 47 .8 12.4 s0.5 26.0 8.1 44 -s 11.6 40.3 11 .0

11:00 74.5 20.r 99.5 L7 .O 78.5 15 .0 ó+.¿ T7 .I 102.0 r9 .3 1r1 t, 109 .0 20.7 15 .5 18.3 39.0 16.5 75.5 L7 .O 63 -3 l7 .¿t 57 15.l 45. 15 .9 98.5 10 7 66.8 L7 .3 56 .0 L4.2 54 -5 16-9 80-r 20 -8 6i. l7 ,1

12:00 78.5 )1 
' 94.O l6. r 93 .5 L7 .8 r8 .0 103.0 19.5 L14. 27 108.5 l9. r 1L, L4.6 L7 .4, 63.s L7 .4 75. 20 .0 68. 24.o 95.0 19.0 79.5 20.1 69 -5 L7 .6 66.5 20.7 20.4 7L -5 19.s

13:00 51.5 13.9 94 -5 L6.2 99.O l8. e 81.7 L6.6 104.5 L9.7 9.r 7 6.O L4. 63 L5..4 18. 7.8 89 .0 20.0 57 .O 75.( 19.9 30. r0.8 102.0 20.4 69 -2 L7 .9 54.0 t3.7 56.5 .6 66. 17. 59.C t6 -L

14 :00 64.5 L7 .4 81 .0 I3.9 64.5 L2.3 70.0 L4.2 L6.5 59. I1 IJ.J L3.9 q1 L2.5 90 .0 L6.9 55.5 72.5 49.O 13.5 45. t2.t 51.0 18.0 (, < 10.7 50 .0 L2 -9 64.O 't^ , 44.0 L3.7 1) t 51 1L 1

15:00 46.O L2.4 B5 .0 L4.6 67.5 t2.9 66.2 I3 .4 42.O 70 65. 11 53 .5 ro.2 50. L2.L 41 .0 48.5 10.9 46.5 L¿.O 50. ( 1a â 15.0 64.5 L2.9 13.6 66,5 16.9 50 .0 15 .5 12.4 54.7 L4.9

l6:00 I

TOTALS Ì7r.0 00.1 584.0 100.r 524.5 r00. I /,01 1 100.1 52-9 .5 r00 .0 <aa oo 525.9 100 .0 L1t 00.0 236.5 100.0 444.5 100.0 364.3 100.1 377 00.0 283.0 100.0 499.0 qqR 386.3 99.6 394.0 oo o 22.0 00.1 384 .0 99.9 366.1 100.0

,l
TASLE 48. ?OLLEN FORAGER DATA FRO}Í FLOW }IONEY SYRUP EPERI}ÍENI, 12 AUGUST 1972.

ì

Time
of

.Day

cRouP rlr (c) cRoUP (Iis H16) cRouP rr (HS L16) cRouP Iv (Irs Hr2) cRoUP V (HS L12)

+ tf # ll6 #8 1f\ # 1 1f1 2 J 1fl lfL

H P Èt P M, P GHM GHP I't P M P 11 P GHM GHP Þf P I'l P !,f P Gi{}t GHP 11 P M P M P GHM GHP M P M P M P GHIf GHP

9:00 0.0 0.0 9.0 6-8 23.O 111 7 10.7 9-2 /,o aq 6.8
)

7.8 s.9 5.5 6.3 4.5 8.5 1.0 1.1 3.7 4. I 2- 2.5 3.6 5.0 3.0 3.0 1q 8.0 9.3 5.5 8.0 7.6 7.2 7.r

1O: 00 1-5 2-6 23.5 l7 .7 20.0 L2.8 r5.0 l3 .0 14 .0 9.8 15.5 L2.3 t4.8 tl.2 4.01 4. 2n 5.7 3.0 a1 4.L 7. L.T.4 5.0 aa 7.O 4.2 6,5 6.4 3.5 4.7 4.5 L? 11.0 LO.4 6.3 6-3

11 :00 5.5 9.5 1B .0 13.6 26.O L6.7 16.5 L4.3 2r.o t4.7 24.O 19. t 20 .0 t5.2 ll.5 13.2 4.5 8.5 12.5 L3.7 9.5 11. L2 -9 â< 5.0 34.0 20.5 15.3 1s .0 16.5 L9.2 18 .0 17 .1 I1.5 10.9 17 .0 L6.9

12:00 13.5 23.3 25.O 18.9 25.5 16.4 2L.3 18.5 33 .5 26.6 33 .0 25.O 25.O 28.7 II.5 2t.7 20.5 ¿¿.+ t^ a I5. 23.5 1l .5 L6.6 at < L9.6 2t.5 2L -1 L7 .5 20.4 ,, 
^ 20.9 22.0 20.8 20.5 20.3

I?.nñ 12.0 20.7 22 -5 17.0 27 .O L7 .3 ?nq 17 .8 tt q L5.7 13 .5 l0 .7 18 .0 13.6 14.5 16.7 5.0 '¿1,.(J ¿t-u t3.5 L6.5 18. 2t .3 15.5 4i.5 ?q'l 25.0 ì1.5 13 .4 22.5 2r.3 21 n 19.8 r8.3 18.2

14:00 15 .0 25 -9 1n < l7 .0 ,1 q T4.4 20 .0 L7 .3 36.5 25.5 L7.5 13.9 27 .0 20.5 t3 .0 L4.9 l1 .5 2r.7 19.0 20.8 r7.8 21 o L3.6 14.0 20.L tn q t2.4 L4.5 'tL 7 17 -0 19.8 r8.5 l7 q L7 .5 16.5 17 .7 11.5

15:00 r0.5 t8.l 12 .0 9.1 12t0 7,7 11 .5 10 .0 9.5 6.6 13 .5 10 .7 11 .5 8.7 13.5 15.5 13 .0 24.5 L4.5 15.9 13 .5 i6.5 6. o1 T7 .5 t\ 7 2s.o 15.1 t6.2 15.8 t2.o 14 .0 L4.5 L3.1 r5 .0 1L t I3.8 1L'1

16:00

TOTALS s8 .0 100.1 32.5 99. 1 t s6 ,l0 100 
"

1r5.4 100.1 r43 .0 c)9,9 t26,O 100 .
132 .0 t00 .1 87 .0 )9.91 53 .0 100.1 9L.s .00. 2 82 .0 L00.2 66. 100. I 69.5 100 .0 t65.5 99.9 102 .0 qcl q 86.0 100.2 05 .5 140. 06.0 00" 100.8 100.9

I

I

l1

TABLE 4C. POLLEN COLLECTION DÀTA FRO}f FLOI'I HONEY SYRUP EXPERI}fET'I' 12 LUGT]ST 1972.

Time
of

Day

GROUP IIl (C). GROUP r (HS HlO) GROUP rr (HS L10) cRoiiP rv (Hs H12) cRouP v (HS Lr2)
tLa t& ll6 L7 lf8 #9 ll10 # # 2 3 It'L4 5

M P M P M P GI{M GHP !1 P 11 P Èf P GH}f cHP ; lf P 11 P !t P GIIM G}IP !l P M P IY1 P GHM GHP ft P Þf P }I P G}DI GHP

9:00
10 :00 0.68 )t aa 15.1 4L.75 21 .3 l -72 16.6 1.36 13 32.1 15.4 5 27 78 15.0 4.4t¡ 11 5.17 11.6 1 .68 a1 7.4 r0.2 e, )L 7.6 5.45 aa 7 .06 6.r t1 11 l9 -6 3.51 o/, 20.51 11 .9 r5.78 15.0
l1:00 4.9r 10.7 20.72 13.7 t6.7 19.45 1¿t 9, T.94 1L 33 .1 15. 22.56 l5 .5 6.91 il n Aqt l5. s 5.51 L2.3 6.4: L2.7 r1. l6 15.1 12.10 11- 1 L7 .65 10.6 t3.64 LT,7 18.4C 15.6 7 .86 9.6 14.89 r3 .0 L3.72 13. 1

12 :00 3.40 29.3 34.89 t2 1 46.67 ¿J.O 31.65 r9.63 24. 47 -6( ,') 33.62 11
16.55 26.3 1t /,o 27 .9 ì¿ I A 3r.6 L4 -4 L6;69 22.6 32.53 to a 46 -73 28 .0 i .98 27 .4 to </, 25.0 to a 30 .37 26.5 28.r3 26.8

13:00 2.92 28.3 32 -23 )1 L 38.89 19.8 28.01 27.4 t8.61 22 47.01. t9 .7 29.85 20. 16 -2r 2.5.8 8.98 20.1 L1 .09 24,7 L2.0t T6.7L 22.6 25.76 23.6 +¿.Þo 25.6 :ö.Jö 24.3 2t 35 18.1 2t.78 25.8 24.77 ?l ( )2 111 2T,3
14:00 0.06 22.O 28.68 19.0 26.69 13.6 21.8r 16-6 13.69 16. 39.6" lo 26 ^t6 18.0 12.95 20.6 7 .94 17 .7 8.98 19.5 9 .8! r9.5 15.13 20.5 27 .65 19.8 35 .34 2t.2 >-4.04 20.6 18.03 15.3 11 aa 11 1 L] 37 t5.1 t6.7
15:00 3.75 ö-¿ LL.7 L 7.8 5.0 8.40 6.4 6-s3 8.0 t6.2 7 11 .39 i.8 s.7 B o? 3.25 3.69 ô-¿ 0.J 6.L2 9.r 8.84 8.r L9.02 rt.4 1 .53 9.9 7 .64 6.5 7 .67 9.3 6.86 6.0 7.38 l-o
16: 00

TOTATS t5.72 00 .0 50.96 r00.1 96.46 100 .2 31.04 100.0 L,7 6 100.0 :08.92 100. l 45.36 99. 6?.84 100.0 44.75 I00. 1 '4.93 00.0 50.84 00.0 7? Ot r00.1 09 -L2 00.0 .66.8s IOO. I 16.63 00.0 18.1 : 1,ì 1 174.77 r05.00 99.9



TASLE 44. TOTAT FORAGER DATA FRO}Í FI,OI^I HONEY SYRI]P EXPERI}IEM, 12 AUGUST T972.

l

ì

TABLE 48. POLLEN FORAGER DATA FRO}I FLOW ifONEY SYRUP E)GERT}fEm, 12 AUGIJST 1972.

I

I

TABLE 4c. poLLEN co,,,,EcrroN DATA FRolr,l,o,., no*" syRUp EXpERrlfEr*r, 12 AUGUST 1972.

Time
of

Day

GROUP rrr (C) GRoUP r (HS H13)

tf 1l!+ lÈs lf6

M P M P M P 3HM GHP M P M P M P GlT}f GHP !l

9:00 L2.0 aa at 48 .0 ot 7.7 38 .0 7.2 42. 8.1 5 40 .3 7.1
10: O0 44.O l1 .9 76. 13 .1 73.5 I4 .0 64.7 13.1 9.9 78. 74. 65.3 60.
11 :00 74.5 20.r oo < 17.0 15.0 84.2 L7 .I I02.0 19.3 lll )t 109 .0 tñ a 15.
12 :00 )1 t 94.0 16.1 L7 -8 88.7 18.0 t03.0 I9.5 1't¿t 2L 108.5 20. 7R

13:00 5r.5 13.9 qáq L6.2 99.0 r8.9 8I .l L6.6 104.5 L9.7 1!7 9.1 7 6.0 14.5 6\
14:00 64.s 17 .4 81 .0 13 .9 64.5 L2.3 70.0 t4.2 ot < 16.5 qo r 11.3 73.3 t3 51

15:00 46.O 1) lJ, 14.6 67.5 12.9 66.2 42.o 7q 65. ( 12.5 5? 5 10.2 50.0
16:00

TOTAIS 171.0 00.1 584.0 I00. t 524,5 100.1 ¿c)? 1 100. 1 529.5 100.0 >¿t - oo 525.9 100 .0 412.0

Time
of

Day

GROUP III (C) cRoUP (Iis H1s)

tf 1t'A ll5 lt6 #7

M P M P M, P GTiM GH? I'f P M P M P G}Df GHP I ¡r

9:00 0.0 0.0 9.0 6.8 23.O L4- TO -7 9) -0 /+ -q 8.5 6.8
5 )

s.9 ì 5

10:00 1< 2.6 23.5 L7 .7 20.0 t2.8 15.0 13.0 14 .0 oa 15 .5 L¿.J 14.8 11.2i 4.o

11 :00 qq 9.5 r8.0 13.6 26.0 L6.7 16.5 L4.3 2r.o t4.7 z4 -l) 19.1 20. 0 L5.2 1r.5
12:00 13.5 23.3 25.O 18.9 25.5 16.4 ô1 t r8.5 32.5 ,, 1 îa < 26.6 33 .0 25.0 25.0

.nn 12 -ô 22 -5 17 .0 27 .0 11 a 20.5 22.5 L5.7 13 .5 10.7 l8 .0 13.6 14.5
14:00 15 .0 25.9 ,2 < 17 .0 tt\ L4.4 20 .0 17 .3 36.5 ?( q 17.5 13.9 27 .O 20,s1 13.0

15:00 10.5 18.1 12 .0 9.1 12\.0 7,7 1t.s 10.0 9.5 6.6 13 .5 10. 11.5 8-7 13.5
L6:00

TOTA1S 58 .0 100.1 132.5 99. 1 156 0 100" 15.4 r00. I 143.0 99 ,9 126.O 100 . L32.O r00.1i s7.o c

Tíme
of

Day

GROUP lTI (c) cRouP r (HS Hlo) 
¡

#7 lt l13 5 tÈ6
7

I1 P M P M P Gltf GHP L'1 P L'l P I'f P Gttf @iP lr
9:00

10:00 0.68 t.5 15.1 4t 75 2L.3 2T a) t6 -6 1.36 13. 'ì? 1 15.4 2L.78 L5.0t 4 -4¿,

II:00 4 -9t r0.7 20.72 13.7 1t 1a L6.7 19.4s 14.8 Lt.94 t4. 33.L] 15 .9 22 ^56 15.5, 6.9I
12:00 3.40 29.3 34.89 23.r 46 .61 ¿J.ó 31.65 19.63 24. 47.6( 33.62 )1

16.5s
13:00 tat 28.3 32 -23 2t.4 38.89 19.8 28 .01 2I.4 18.61 ',) 41.Ot 'lo 29.85 20. 16.27
14:00 L0 .06 )) 

^ 28.68 19.0 26.69 13.6 21.81 16.6 13.69 16. 39 -62 I0. 26.L6 ta.oirz.G
15:00 3.75 LL.7I 7-8 9.74 5.0 I .40 6.4 6.53 8.0 16.2: 7 11 .39 7.8i s.ra
16:00 I

TOTAIS 5.72 00.0 50.96 100.1 96.46 r00.2 3r.04 100.0 8r.7 6 I00.0 r08.9, t00.t 145.36 99.s
^t 

a/, IO



TÄBLE 54. FIRST DAY ToTAL FoRAGER DÂTA FRoM FLOr,r fl^IO-DAy HONEY SyRUp EXpERrlfE¡rr, t7 AUcusT 1972.

T ine
of

Day

9:00

10: 00

11:00

M

12:00

I

l3:00

P

14:00

GRoUP rrr (c)

76.5

l5:00

106.0

I't

16:00

i05 .0

13. 5

TTTATS

i8.7

95.s

P

TÀBLE 58. FIRST DAY POLLEN FORAGER DATA FROM TIIO-DAY HONUY SYRUP EXPERTME¡{T, 17 AUGUST 1972.

83 .0

18.5

69 .0

11

74.5

L6_8

M

6.5

568.5

19.0

69.5

12.1

L7 .7

20,5

P

Tine

Day

100.1

78.0

15.9

74.5

GHM

67,5

84. 5

1< f

43t.\

17 .8

17 .0

9:00

GHP

1s,4

60. 5

19.3

10:00

Ì00.1

70 ,

58 .5

77 .7

11:00

79.O

88.3

l? Â

U

12:00

Ìt

4

I

84 .0

r3.4

38 ,0

L7 .L

13:00

GROUP lII (C)

74.A

l8-0

cRouP r (Ìrs H12)

1R C

P

L4 :00

P

00.0

47.

62.3

It.0

L7 ,6

15:00

87 .7

15.7

22,0

't1 -(

16:00

M

lt

5

76.3

22.0

11.3

85.(

TO4ALS

l3

P

2r.5

t8 .3

18.4

P

100.4

TABLE 5C. FIRST DAY PoLlEN COLLECTTON DATA FROM TI,JO-DAY HONEY SyRUp EXPERÍMENT, 17 AUcusT 1972.

14.s

15.5

9 9,0

¿u.z

69.(

8,5

106.s

#

21 -O

16 .5

81 .:

M

8.1

M

14.5

119.0

L)1 ñ

t7 ,0

1? q

94.0

r.3.0

t6.4

ìo

22

11 .0

qô n

Tine
ot

Day

tR 1

27

P

P

9

100.0

100. I

87 .0

1

11 .0

95.5

16.1

4

16 .:

16,

G}Df

GHM

10.5

oÂ ô

70 <

19

14,

583 .0

76.O

20 -2

.7r.5

L6.4

19.

14,

L2.

9 :00

GHP

GHP

1Á a

I

22.:

t3.

15.

0: 00

100.0

100.

77 .8

b4.)

14. t

6.6

l:00

1

9.(

7fì n

88.3

I'f

11 <

I

\t î

o

T1

2 :00

lf

å?n q

16,3

83.5

GRoUP r (Hs H12)

72 -5

84.5

10. 7

3 :00

5.0

5.

18

P

P

2r,2

14 -2

P

GROUP III (C)

Á?

GRoUP II (HS Ll

4: 00

6.

80 .0

100.01 90.51 100.0

l5: 00

16:00

4

00. i

76.3

L7 .4

t7 .2

9.5

16.38

L

Q7 <

Qa2

Þ1

r7.0

M

M

L7 ,7

8

67 ,0

L2.7

2r.(

L7 .2

13. t

t7 .40

23.8

76 \

P

P

1a a

P

13.:

TT,46

t8.

lôn o

21 2

106.

65.0

14,4

28,0

T2

5

)

7<1

22,O

If

89 .5

tt2.(

M

5

18.0

Rq

68.73

08

3

t6 .7

1

6s.5

14. 0

t4.2

75.5

18.9

L6,5

93.:

ó3

92

,-3.O4

7.3

11

25.0

4

t0 ?

12.5

tl ?

aåq

t9-¡

L4,36

100.0 182.12

P

P

P

.0

,7

r00.0

26.7

00.0

18. I

)

t4 .0

9.0

16

83-0

1O.72

GI{M

28.1

7 .84

GHI'I

19.0

74,2

GH}f

1\.(

1A 1

564.:

88.0

16.5

10. r

15 .9

L4

5.45

1? l

c¡tP

G}IP

27 .3

2L.2

16. s

GHP

It q

L3 .:

100.1 6s.30

0,03

100.0

100, (

20.(

r0,3

18.4

93. 3

l5 q

R qô

15.4:

19.3

t? n

99.8

M

It

8.4

16.97

1t o

t5.4

89.5

18.0

r9.4

80. 3

cRouP Ir (Hs Lrz)

71

18. 63

21-4

23.0

L4.2

GRoUP r (

Rq q

1ñ 1

P

t! -\

P

11 .9i

i00 .0

23.6

2t.4

II

74,O

6.5

9.9

L6

23 .89

tl

25.9

16.5

g fì6

7

16.8

48.3

7

11 e

¡T

i¡ç

TI

72.O4

l7 .81

480.2

84,Z

16.6

L6.s

13. 9

15 .4

10.(

18

t2 -6

29.4

P

Hrz

25.¿

7q

9.8

IT.76

P

67

100. 1

0t .0

2L.9

)\ I

10. s

qq t

24.54

It6

9,07

23.O

M

30, (

7q

tt <

8l .20

lt

18. 54

14.5

65 .0

2L .6

28. (

76,i

20.43

11

28.1

5

,q

11.5

1l q

13.26

P

P

100.0

I00.(

2

2t,2

24.1

15. (

10.52

5

GUU

5.25

23.4

GH}f

9.f

87 .29

6.5

116. (

2.06

15,2

It a

3 .81

GHP

L2 -t

GHP

r.00 . 1 198.35

5 .38

100 .0

15.8

lt R5

24,5(

M

23,3

19,4)

22.3

15.r

t] -4

20.9

P

27.t

L2.L

9.5

25 .1

cRouP lrr (Hs L12)

100. (

13.4

2r.l

t2.8

10.25

10.4

#8

23.(

II

7.0

10.

88.9

10,09

90.7

15.1

111

11 .20

?3.9

11.t

P

100. (

1

6.58

100. (

23.5

50

26.1

4.94

¡f

12,9f

9

81

r5.3
43.09

28.6

l1 .5

P

26.77

100,3

2t.l

L9.44

G¡ôf

24.3

n.49

)

15.1

GHP

l1 .0

100. I

)
30. 53

3,74

7 .15

27 .7

16. 68

2r.5

r2. l9

24.6

00.29

r5.1

1I.4
100.0



TABLE 64. SECOND DAY To'fÀ], FORAGER DATÄ FROM FLOW $¡O-DAY 1IONEY SYRUP EXPERI}IENI' 18 AUGUST 1972'

Tine
of

Day

9:00

11:00

Þf

I2:00

GROUP III

13:00

P

i4:00

Áq 5

15:00

#t

71 .(

11

L6

15.8

76,(

c)

lOTAI.S

00

P

b4.(

TABLE 68. SECOND DAY POLLEN FORAGER DÀTA T'ROIT FLOI'' TI'¡O-DÀY HONEY SYRUP EXPERTMENT' 18 AUGUST 1972'

53 .0

77.C

L7 .3

I'l

43 .0

14,6

76,:
440.(

14.1

49.5

17.5

1r .4

71.0

t1 -4

P

43.5

Time
of

Day

r00 ,1

I

79.0

3

GIûJ

42.0

18.8

1

Rl s

377.0

43,4

21.0

GIlP

14 .8

al Á

9: 00

100.0

55 .3

l0:00

47 .5

54.0

ta

11:00

t¡4

19.5

53-0

284.5

l5 .1

56,2

!f

L6.7

I2:00

cRouP r (HS H12)

t4.7

63.5

18. 6

P

l3:00

cRouP rrr (c)

100. 0

ls ?

P

47 .t

67 ,8

14 :00

24,0

#s

t7 .3

70,3

57

M

I5:00

26.0

18.5

M

67 .r

L2

59.

t6 :00

L4 .3

t8. 5

L9.2

TOTAIS

P

óJ.

14.',

100. L

t5,5

60.5

P

75

68.

l5.l

TABLE 6C. SECOND DAY POLLEN COLLECTION DATÀ FROM FLOÍ{ TÍ'¡O-DAY HONEY SYRUP EXPERIMENT' 18 AUGIJST 1972'

r¿ 5

¡1

22,0

t1.0

il

97 .0

2L.

11 .

36.1

387 .

1.5

rÁ q

15.1

L9.4

I'f

77 .7

94.(

16.1

L67 .5

11 .0

13 ,1

P

79.:

17 .0

100.(

61. 5

8.3

18.8

P

77

qq

Time
of.

Day

I1.0

11 1

GH}f I GIIP

99.9

22,0

55 ,0

54,5

I5.9

7 6,C

14 .5

18. 9

Glßl

499,5

ra n

17 .8

15.5

90 .0

13.8

16. 5

24.4

15 .9

63 .0

1\ -2

cltP

16 ,0

9: 00

,n n

t8,2

61,3

L5.7

55.5

99 .9

1 0:00

99 .9

16.5

L0,5

tf

69 .7

20.t

t 8.2

57.0

#4

M

L: 00

11 .0

346,5

16. (

20.1

69,3

16.0

GROU

ll

16 ,8

19.5

2:00

17 .0

t5.

P

16. 5

67 .0

16.3

100,1

L7.

GRoUP r (Hs H12)

I :00

16.9

67 .Z

P

13.t

II (H

GROUP II

40.74

14: 00

lI8

13 .5

P

61 .5

16 ,0

18 ,3

ôo ô

17. (

AA'

ll5

18.9

411.0

[5:00

L6 .T7

17 ,0

r8.2

M

16.3

61 .5

1q 
'

t2,o

If

Ltz

16.5

P

11 .48

17 .3

51 .0

43.4

98.2

L7 .3

16.6

74.5

100 .0

i5.1

32.0

(c)

15,49

!

57,5

I5,4

t7 .2

18 .5

P

39.70

i00 .0

22.0

M

L4,7

14.4

r6.0

57 .0

9 -95

1) t

L9.2

23,5

355.0

20, 58

28.4

M

77.O

L6.2

17-5

16.5

Tf

r12. 5

P

67 ,0

14.30

19.5

5,7

14.2

93

16

10. 6

36.

100.2

23.3

77.O

19.8

20 .0

19 ,83

83

1s .6

P

I

I9.

Gr+f

14 .0

P

100.0

19. 3

17 .3

13

JJ.J

i1,0

99.9

8.5

GtÐf

16.0

388, 5

t3 .t

I

19.8

GH}I-

19.8

76

11.0

15.5C

17.0

18.:

101.0

GHP

t4.5

108.17

to I

ð.4

11.95

37 .(

GHP

t00.1

L9,4

\t -i

21.0

70.

i0.9

t7 .5L

GHP

t7 .2

100,0

L5.7

t7 .6

37 .92

69

9,5

11 AÂ

#

13 .3

oo

18,8

25.4

M

t7 .7

69.:

L7 .41

t&

15 .8

19,4

16 ,8

82.5

11.5

l7 .It

64,(

12.5t

90. r:

38. 9

GRoUP rr (HS Lr

ro ,

t3 .1

24.3

P

67 ,1

L7 ,3

L7.61

9.1

r7 .9

P

GRoUP I (HS Hl

5.0

1t .3

17.0

00.0

24.52

I6.0

64.t

100.1

r1 .8

L2.t

24,9

If

8.5

399

L2.0

22

16 .8

18.1

9.5

oa o

11.5

9,5

34

97 ,3

tR 1f

r6,0

22 -2

16.5

L2,2

P

11.0

t2.l

27.22

99.9

24.5

20,2

P

18 ,1

00. 5

26,25

8,0

100 .0

18.33

22,0

16.4

21 .0

10. 5

!t

18

tl6

22.0

24-6

L9,9

52,5

15 .2

¡f

76

L4.37

10.58

¿ó.ó

26.0

16.6

20,0

r7 ,9

P

L9.62

20.6

P

00. 0

i4,0

L7 .9

t0"79

100.0

T2.L4

G}I¡I

15.8

)

L4.5

zr.l

GHI'f

4 -82

2L.5

23,0

LL.4

26,6

91.14

L7 ,32

GHP

)

L3 .3

1I.t

GHP

2L.5

,-6.47

r00. (

14 .8

L6.29

7 .L9

100.0

l5 .0

15.3

L.97

2' A

I'f

15.8

t6. t

L6 -62

25.7

15. 69

L4.1

I8.5

cRouP II (HS Lr2)

L7 .4

20.8

E

II.O

6. 85

r8.0

l5-59

L5 -7

00. r

L2.5

2t.t

8. 13

23.1

It

a7 ,9

12 .5

05.81

7 .32

14,¿

1tt,A

13.69

L4.:

t7

P

100.

51,70

11 qq

00.0

L5.t

34.00

If

28,

23.54

31.(

7 ,58

24.4

Jb

20.4

P

10

100. I

2L

L4,1

Gt+t

2L.7

166.77

1a a

J

GIlP

29.28

100.

2r.o7

i5.43

27 .3

24.90

L9,7

16

14.4

51

23.2

to7.L9

I5.4

100.0



TaBLE 7Á'. TûTAI FORAGER DATA FROM ?OSTFLOI,/ SUGAR SYRUP EXPERIMEM, 14 Sr?TB1BER 1972. 65

Time
ot

Ðey

cRouP rrl (c) GROUP I (SS =-.)' -J' GROUP Ir (ss t] o) cRouP IV (SS H12) cRouP v (ss L12)
lf2 lf3 l14

117 #8 #9 0 lfl 1f 4 5
M P M ? M P GHM GHP M P M P II P GHÌ'f GHP

M P M P ¡f E GHM GHP Èf P M P M P CHM GHP M P M P M P GHI'f GHP

9:00 0.0 rìn l< 2.0 0.5 1.0 o.7 1.9 0.5 0.5 0.0 0.0 5 0.2 0.5 0.8 0.7 0.5 0.6 o.2 rì^ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.4 0.0 0.0 1.5 r.6 o.7 0.6
l0:0O 0-5 0.9 3.0 4.O 0.5 i:0 t-3 t, 1.0 o.çil R-o 4-1 4-5 3.1 ô .5 0.5 o-7 i-0 2-i I.5 4.t r.0 1.1 3.5 ta 2.O at 2-O r.5 lq r.3 0.5 0.6 11 L.2
11 :00 4.5 7.7 12.0 r5.9 3.5 6.7 6.8 11.3 l3 .5 11 L j5.0 29.3 1A q

7.0 10.8 10.5 8.5 10.6 7.7 t0 5.0 _tJ. ) 6.0 6.5 27 .5 17 .7 13 .8 19.0 14 -2 8.0 7.1 12.5 rl.5
12:00 r8 .0 30.8 14 .0 18.5 10.5 20.1 1L',) 23.4 25.O 22 -9 50.5 27 .4 37 .8 25.7 14 -o 21 -5 8.0 11 .2 20.0 25.O L4.0 t9 6.0 L6.2 24 -5 26.6 27 .O 17 .4 19.2 20.6 25.5 19.1 22.0 19.4 20 .0 2L.9 ))\ L9.7
!5 :00 19.0 32.5 24.o 31.8 16 -4 15.5 2s -6 t1 < 25 -2 17.1 to ( 20.1 19 .0 ,q t l9 .0 26,6 20.5 25 .6 I9.5 27 8.0 2L.6 19.5 zr.2 4L.0 26.4 )1 t t) 7 4L.5 31.1 32.0 ao , 19 .0 20 -8 30.3 26.9
Lf :00 L2.O 20.5 11 .5 L5.2 10 n 36. s 14.2 24.O ,t Õ ?o ñ 26.5 lB.1 li-o 20.0 L6.5 ?i, .0 r8.8 r4.8 20 0.u 2r.6 23.O 25.O 30 .5 19.6 20.5 tt 

^ 24.5 18.4 29.O 25.6 19.5 21".3 26.0 )) 1

l,--:00 /+.5 7.7 qq L2.6 Qq r8 .3 7.8 13 .0 17 .5 lÁ r 20 -5 Il-l 19.0 i3.0 l0.s L6.2 19.5 27 .3 t2.5 r5.6 1L ) r9_l o< 23.O 18 .0 19.6 26.0 76 -7 t7 -5 r8.8 ?rì q L5.4 2t.0 18 .5 18.5 20.2 20.0 17 .5
i6:00
lOTAIS 58.5 .00. 1 75.5 r00.0 52.0 100 .0 60.5 00 .8 09 .0 oo.o l--ir.5 00 .0 146 -9 100.0 65 .0 100.0 7t.5 100.1 80.0 00.0 77.9 00. 37 .0 100 .0 92.,O I00.0 r55.5 00.1 93.2 00. I 33.5 100 .1 113.5 r00 .1 91.s 100. I LL4.5 t00.1

Tê-BLI 78. POLLEN FORÄGER DATA FRO}Í POSTFLOW SUGAR SYRUP E}PERI}IENI, 14 S:?TifG:R1972.

rJ

)

l
il

GROUP IIT (C) GRoUP (SS =ì o) GROU rr (s

Le
s L16)

I

i-# :0

cRouP v (ss L12)
l¡2 /t3 t& T!

Ìr PM P M P M P GHM GHP M P ¡! P
tfr3 rL1

M P

1lL5

M P GH}f I GHP

GHM GH? M P M P Ìf P GIIM GHP M P.
I GIûf

0.0

GHP M P9:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0-û 0.0 0.0 ) 5 0.0

0.0

0.0

0.0
0.0
0-0

0.0 0.0iC:00 0.0 0.0 0.0 0.0 0.0 ,0.0 0.0 0.0 0.0 0.o 0.0 0.0
0 0.0 0.0

0.0
0.0 0.0 0.0 0.0 0.0 0-0

0.0 0.0 0-0 0.0

2.0
0.0

13.3

0.0

L-2

0-: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0i.i:00
if:00

0.0

1.5

0.0

37.5

r.0

0.5

't1, t 0.0 0.0 0.3 6.4 2.O 1f, e 3.0 12 -8 2.5 13.5 t.0 t4.3 0.5 5.0
0.0 0.0 0.0 0.0 0.0 0.0

1l 0.0 0.0 .0.5 5.0 2.0 rJ. J 0.8 10 .0 r0.5 53 .9 0.5

6.5
qq

2.4

,ilt
6.0

15.6

1r <

4.5
qq

24.1

29.5
7.r 0.5 'lt ç 1.0 19.3 1.5 11. r. 7-O 29.8 4.3 23.0 0.5 7-I 1.5 15.0

30 .0

25.O

5.0

2.5

33.3 11 22. 0.0 0.0 6.0 60.0 3.5 z).J 1t JO.U 4.0 ,ñ q
i3:00 1.0 25.O 3.0 42.9 0.5 12.5 1.5 27 .7 4.o )a^ 6.0 5-O ?7 -ã 28.6

2\ -4

3.0

2.5

L6.7 2.2 2L -:, 0.0 0.0 1.0 r0 .0 4.U 26.1 L,7 20.0 3.5 18.0i1:00 0.5 12.5

25.0

r.0
lç

14.3

2r.4

2.5

0.5

62.5

t2.5

L.J

1.0

25.8

L9.4

)q

; ,'-t
19.2 3.5 1a o t.5

t< 15.6 J.Õ 20 -5

15:00 l:0
2- 16.7 ,) 2L 0.0 0.0 0.5 5.0 J.) 23.3 I.3 16.0 I.0 5.1 4.5 t2^ 3.0

2.0 n.5
¿.ó

,n
L5.2

3.0 L2.8 t7 .6 2.O 28.6 t< 25.0 3.0 20.0 i? q 0.0 ?rì 20.0 2.O 13 .3 1.3 t6.0 0.5 2.6 17 .L 10. 7l5: 00

r8.6 00.0:\,1ùò 4.o 100.0 7.O 00 .0 4.0 00 .0 5.1 00.0 13.5 oo c r00. L
100.1 20.500 .0 15 .0 00 .0 lo.4 100. : -€- -4- 10.0 100 .0 l5 .0 oo o o-J 100. t9 .5 r00.0 16.0 100.0 18. 6 00.0

TA¡lì 7C. POLLEN coLLECTIoN DATA FRolf POSTFIOI{ SUGAR SYRUP EXpERfiENT, 11 SElltnßm. 1972.

^:
L.9J'

GROUP rrr (c) GROUP r (ss =io) GROUP lI (SS t,
lf2 #4 i;5

.\f P
7

L¿ GROUP V (ss L12)

la P M P M P GHM GHP
to tie I I #ro IÌTT L2

-tI P bru'I GHP M P If P l"f P GTDl M P
tþ 5

9: 00 M P If P Gmf GHP M P M P It P clDr G!IP
LLl3 Q6 )

9.5

32.8

0.03
lI-: 00 0 .00 0.0 0.4r 7.O 1 .55 Lt.4 0.65 0.00 0.o ) t^ 10.5 r.10

4.81.0

25.8

r.52 15.2 0.25 11 0. 6( c? o -32 10.4 0.45l,:00 0. 56

0.60

32.7 2.10 46.4 2.57 18 .9 L.94 27 .6 I .01 6 -40 30.7 3.7L
L.40 11.5 o.7 o.Õ 5.3i t6.4 0.70 0 .20 t< 2.O7 r0.6

L3: 00
0.7 6 4.21 1"a t 1a 7) '7 2.41 a,a : 1.09 3s.5 4.24 4s.4

34.0

s.0435.1 t.?c tat 4.3r 3L.7 2.20 31.3 o.72 3L .6 6.60 31.6 3.66 3.4( L2) 16.03 49.s 6.7¿t l6 -4 3.64 45.s 8.80 /,/, oJI.6 L.02

L -74

1LA

1ÂÁ

2.68

1.53

26.8

15.i
2.19 1.96

I .58

1.06

0.60
34.5

19.5

3.18X: Of) 0.55 32.2 1.01 t7 .4 q 17 ') .) /, 31.9 0.55 ),t, i 5.61 ,a t 3.11 26.8
3 .00 24.6 2.4 2.9.4 7.77 24.0 7.54 40,7 2.54 31.8 JU. J

15: 00 2 î't an o L.48 15.8 2^75 22.6 r.61 L9.6 3.25 r0 .0 3.53 L9 .) r.62 20 .3 2.80 14.3
l5:00

13.60T..IÌALS 7 00.0 5 -82
6 -70 00.0 6.5s 10t-l 3.O7

.00 .0 100 .0 7 .O2 100 .0 2.28 00 -( 0.87 00 .0 11.58 o0.7 2.95 100 .0 10. 00 100.0 oo o 9.35 00.0 t2.L9 00 .1 8.2( 00.0 32.36 ¿o o 18.51 i00,0 8.90 100.1 !y.o¿ 100"1



TASLE 7A. TO]AL FORAGER DJ\TA FROM POSTFLOW SUGAR SYRUP EXPERIME}M, 14 SI.PIDÍBER 1972.

TÀ3Af 78. POLLEN FORAGER DATA FRO}Í POSTFLOW SUGAR SYRU? EPERI}MNI, 14 S:PÏ*ßTR 1972.

TAstì 7C. POLLEN COLLECTION DATA FROIÍ POSTFLOI,I SUGAR SYRUP EXpERnIENT, ii SEpre'sER 1-072.

Time
ot

Ðay

GROUP lII (c) cRouP I (ss Ë, t)
lfL t¡ lf4 4

M P M P l'1 P GIIM GHP M P M P II P GHM GHP M

9:00 0.0 0.0 t.5 2.O 0.5 1.0 o.7 1.9 0.5 fìi 0.0 0.0 5 0.3 0.2 0.

10:00 0.5 0-9 3"0 /+ -O 0.5 1:0 l.J 2 .0 o.e i s-o 4- 3.1

11, :00 4.5 71 12.0 15.9 3.5 6.7 6.8 i1.3 13.5 12./+'1 '5-g 29.3 19.9 7.

12:00 t8.0 30 .8 14 .0 18.5 10.5 20.1 L4.2 23.4 25.0 ))c t0.5 37 .8 25.7 t4

ì-ì:00 19.0 32.5 24.O 11.Ò 8.5 16 -4 15.5 25.6 27 .5 t< " 31.5 17 .l- 29.5 20.7 19.

1ì :00 12 -o 20.5 11.5 L5.2 19.0 36.5 1L ) 23.4 24.O 1' t\ ?o rì l< f 26.5 t8.1 IJ^

L-ì:00 4.5 7.7 9.5 12.6 9.5 18 .3 7.8 13 .0 L7 .5 16. Ì ,n í 11.1 19.0 13 .0 tn
1ó:00

?OTAI,S 58.5 00.1 7 5.5 r00.0 52.0 00.0 60.5 t00.8 09 .0 00 .0 c0 .0 L46.9 100.0 65.
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D:y

GROUP ITI (C) cRouP (ss 
=.j o)

t& i:5
M P M P M P GI+f GHP M P ¡f P !I P Gtil'f GH? M

9:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0_o 0.0 0.0 ) 0.0 0.0 o
ll:00 0.0 0.0 0.0 0.0 0.0 ,0.0 0.0 0.0 0.0 0.o 0.0 0.0 0.0 0.0 n

il":00 0.0 0.0 1.0 0.0 0.0 0.3 6.4 2.O 1L e 3.0 12 .8 2.5 1J-l 1

il :00 1q 37 .5 0.s 7-1 0.5 12.5 1.0 19.3 1.5 1l.l 7.O 20 a 4.3 23.0 0

L3 :00 1.0 25.0 3.0 /,t o 0.5 12.5 1.5 2t .7 4.0 29.6 6.0 25.5 5.0 27 ,0 ')

ia:00 0.5 12.5 1.0 L4.3 ,\ 62.5 t. -1 25.8 ]o ? 3.5 18. 9 I

l5:00 1:0 25.0 1.5 2t.4 0.5 L2 -5 i.0 19.4 â< 25 -9 3.0 L2.8 3.3 17 .6 2

L5:00

4.o 100 .0 7.O 00 .0 4.0 00 .0 ).! 00.0 13.5 qo a r00 .1 18.6 00.0 7.O

r':)

GROUP rrr (C) GROUP I (SS 
=r o)

lt + IP 1!6

M P M P M P Gl{l'f GHP M P ¡f P )f P GIÐf GHP M
9:00

I Ð:00 5

1l-:00 0 .00 0.0 0.4r 7.0 r .55 LT.4 0 .65 9.3 0.00 0.rr 2.20 r0.5 1.1 9.5 0 .03
Le: 00 0.56 32.7 2.70 46.4 18.9 L -94 27 .6 r .01 44 6.40 30.7 3.7I 32.8 n

13: 00 0.60 35.1 1.70 to ) 4.31 3L.7 2.20 31.3 o.72 3r -t 6 -60 31.6 3.66 31.6
Ì¿- nrì 0.55 32.2 1.01 L7 .4 5.L7 38.0 2.21+ 31.9 0.55 a/, i 5.67 7t .2 3.11 ,Â o

L5:00
L6: 00

T¡.tAÌ.S 1.77 00. o 5.82 00 .0 13.60 I00 .0 7 .02 100.0 2.28 oo -(-; 0.87 00.0 [1.5t 00 .7 u.95




