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INTRODUCTION 

The packao-e bee has brought many new problems of apiary man
agement to the beekeeper. To obtain more definite information on 
pertinent factors underlying these problems, particularly on the rate 
of development of packages of various sizes, work on package bees 
was undertaken in 1926 in the division of bee culture of the Bureau 
of Entomology. A knowledge of the rate of development of package 
colonies is of special importan.ce to the beekeeper in many of his 
uses of the package bee if he is to choose the size of package which 
will best. suit his purpose and if he is to know the proper time to 
obtain those packages. 

Although in the United States bees have been shipped in combless 
packages for more than 40 years, only within the last 15 has the 
package-bee business assumed special importance. During t.hese 
years it has increased by leaps and bounds. Recent gtatistics (38)1 
from the State of Alabama, which has become the center of the pack
age-bee as well as of the queen-bee industry (25), well illustrate this 

'Ualic numbers in parentheses refer to Literature Oited, p. 42. 
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point. AC{lording to these statistics, in the two years from 11:)24 to 
1926 the sales of ;nckage bees in Alabama more than doubled, 40,000 
packages being bL:,,- in 1926 as against only 18,000 in 1924. 

So far the commercial usc of combless package colonies in honey 
production has been confined almort exclusively to the United States 
Illld Canada. It is only within !'ecent years that the question of the 
practicability of combless packages under European conditions has 
been seriously raised in European bee journals. For a long time, 
however, there has been some traffic in colonies of bees between France 
and the British Isles, and also between the Netherlands and the British 
Isles. Within the last few years there has even been !1 beginning 
attempt to sell in the British Isles package bees produced in France. 
Russia, a country possessing vast extent, and ,vide range of climatic 
conditions as well as immense beekeeping possibilities, seems to offer 
a big field for this phase of the beekeepin~' industry.2 

In the past the production of packcge bees in North America has 
been prn.ctically limited to the United States, since Canada has de
pended for its supply on this country. The eXllct number of packages 
used in either country is not known, but Floyd (9) in 1929 estimated 
that, in Manitoba alone: 10,000 packages are needed to supply the 
annual demand. 

Thus far the package-bee business has been confined largely to 
contiguous areas served by rail transportation. It has not figured in 
transoceanic shipments, no doubt partly because the conditions for 
successfully shipping bees in confinement for the long period necessary 
in such a case are not yet known. The importance of determining 
the proper conditions for shipping package bees successfully was one 
of the reasons for the establishment of the Southern States bee culture 
laboratorv at Baton Rouge, La. Air transportation would appear 
the best lueans so far as the bees in the package are concerned, but 
resort to this method is not yet feasible.3 

Package bees are bought, for the most part, for the purpose of 
building up new colonies in time for the honey flow, or of strengthening 
overwintered weak colonies so that they, too, may build up to suffi
cient strength to gather surplus. Recently Hutson (14-) has advo
cated the procuring of packages in early spring fo. the purpose of 
having them build up to colonies strong enough for pollination work 
in orchards instead of relying on overwintered colonies.4 

The results obtained in the last few years from the use of packal$e 
bees to build up into new colonies for the honey flow, especially ill 
some of the newer western and northern beekeeping regions, have 
often been surprising and may well explain the rapid development of 

:Slnce the foregoing was written, the use ofpackoge bees under conditions In the Union of Socialist Soviet 
Republics has become the subject of Investigation there. one of the leaders In the movement being W. W. 
Alpato..-, director of the biological laboratory ot the zoological museum of the University of Moscow, who 
was a research fellow of the International Education Board at Johns Hopkins University in 1926-1928• 
•~s a matter of fact, as pointed out by the writ~r (fSa) in a recent article, The Shipment of Package Bees in the 
U. S. A., which was translated Into Russian by .~Ipatov and published In KoIIektivnoe Pchelovodnoye 
Delo for March, 1931, the Union of Socialist Soviet Republics seems the only country of beekeeping im· 
portance at present which embraces sutJicient climatic range and contiguous territory for the de..-elopment
of a package·bee indUstry entirely within Its own borders comparable to that now found in the United 
States. In The Bee Kingdom for July, 1931, .\. Z. Abushndy (1) reported the shipment of paekoge bees 
from Jugoslavia to Egypt. 

• Since the above was "ritten ad,'ertisen'ents offering for sale pa('knge bees shipred by air from France 
to England have appeared. (Cf. Scottish Beekeeper, April. 1931.)

• Since the original rompletion of the manuscript for this bulletin in 1929, Hutson (15) has described an 
"orchard pa('koge" to be used primarilY for pollinating r.urposes. At this dote (1931) several producers 
of package hees are advertising" orchard packages" for sa e. The bees nrri..-ing in snch packages are those 
depended upon to accomplish pollination, and they are permitted to lIy directly from their original ship.
ping container without being transferred to u hi..-e. 
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this phase of the beekeeping iLdustry. For instance, among some 
exceptional examples, it wns reported (36) thut I-pound packages in 
Ontario in 1916 built up sufficiently to gather an average of 100 
pounds of surplus honey in one season. In the sweetclover region of 
the North I), 290-pound crop was reported (16) as the 1924 totnl fro~ 
n ~1-POUIld paelmge installed in North Dnkota on May 2,~ of that year. 
ThiR particular region is marked by high colony yields because natural 
condW'lUs mrko possible both exceptionally high daily gains and an 
exceedingly long period during which nectar is available. Sweet
clover mnv bloom for about three months in North Dakota. A 3
pound pnckage received in that State on June 5 1922, was reported 
(5) to have gathered n honey crop of 485 pounds before the end of the 
snme season. 

It is not to be assumed from the foregoing examples thnt a direct 
relationship exists between the size of the package installed and the 
size of the honey crop obtained. Other factors which govern the 
tot.al number of field bees on hand for the honey flow enter in as well. 
Among these are the relative rapidity with which packages of vllrious 
sizes build up, the length of, time between the receipt of the bees and 
beginning of the main honey flow the age of the bees when put into 
the packnge, the queen bee herse if, and whether the worker bees in 
the original package prove of field use in the main honey flow if ob
tained late enough or whether their energy is all expended in rearing 
brood to replace themselves. The division of labor in the honeybee 
is nlso n governing factor since, as summarized hy t,he writer on 
another occnsion (26), iL has long been common knowledge that under 
normal condit.ions the worker honeybee spends t.he forepart of its life 
in various activities which it has been the custom to group under the 
heading of hive dut.ies, while the latter part of its life is devoted to 
field duties such aR gathering nectar, pollen, w~ter, and pl'opolis. On 
the other hand, when compelled to do so, bees may go to the field 
earlier than they we',lld normally, or to a limhed extent old bees may 
perform hive duties. 

Recent research by Rosch (37) has piaced our knowledge of the 
division of labor on a more scientific basis than heretofore and has 
brouO'ht out new facts as well. The work of Soudek (39) on the 
glands of the worker honeybee is also an important contribution 
toward the solution of this problem. 

PREVIOUS DATA ON DEVELOPMENT OF PACKAGE-BEE COLONIES 

Few data from any direct study of the factors governing the de
velopment. of package colonies have been published. Most of our 
ideas on the subject have been obtained inCidentally from casual ob
servations made by beekeepers while using package bees in their 
apiaries. From the scientifi'3 side the most. comprehensive work on 
the problem published thus far is by ME'rrill (19), who presented data 
showing the average population and amount of brood at intervals 
varying from 22 to 24 days throughout t.he season of 1923 in fom 
colonieA started from packages on April 30 of t.hat year. The popu
lat.ion was apparently determined each time by taking the weight of 
the bees in pounds and then multiplying this by 5,000, the commonly 
accepted number (34, p. 76(1) of bees in a pound. Merrill (22) later 
published some ot.her results obtained with package bees, but these 
seem to represent abnormal conditions and need not be discussed here. 
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There might be objection to deriving population from weights by 
using some constant conversion factor like 5,000 bees per pound in
Atead of the average weight of a representative sample of bees ob
tained at each weighing ef the whole colony. Such an objection is 
not invalid when it is remembered that the average weight of an 
individual bee varies, depending on the load carried in its honey sac. 
Furthermore, since Alpatov and Tjunin (2,pp. 2-7; 3, p. 99) have 
fo'.md the body dimensions of the honeybee to vary somewhat with 
the colony, and since Mikhailofl' (23,24) states that these dimensions 
vary even in the same colony at different times of the year, it is only 
reasonable to suppose that weight may possibly do likewise. 

If Merrill's brood counts had included only brood, all or most of 
which eventually deve~oped into the adult stage, the number of bees 
which should have be:m on hand at any time during the active season 
under any given averuge length of life for the bees at this period of 
the year could. easily be computed from these counts, and a fair 
check on his numbers derived by weight could be obtaiued. Thus, 
since only 21 days are required for development from eg~ to adult, 
if brood counts are taken every 21 days and, in additIOn, if the 
avcmge length of Jjfe of the worker bee during the active season is 
assumed to be si.'t weeks or more, as has been assumed by some 
writers, such as Pellett (31, p. 93), Phillips (33, p. 136), the Roots 
(34, p.17), and Zander (411 p. 74), it follows that the total population 
at the time of any particu ar brood count would be equivalent to at 
least the sum of the brood counts on the two preceding dates, pro
vided all the brood develops. If the average life of the worker 
during the active season is assumed to be about five weeks, the period 
assumed by other authorities, such as Buttel-Reepen (4, p. 133), 
Dadant (17, p. 64), Leuenberger (18, p. 7), and Rosch (37, p. 628), 
the total population on any of these dates should be the total brood 
count on the preceding date plus approximately two-thirds of the 
tutal brood count on the second preceding date. The exact.fraction, 
to be used in this case depends on the weekly emergence. of the. brood 
included in this count. 
Th~ use of counts of. total brood in ~omputing Drop'!latiop, powever, 

may mtroduce a consIderable error m the resu t, smce It IS known 
that not all e~gs or unsea.led larvre reach the adult or even the seale.d 
stage. Merrill has publIshed data (21), for the same year as his 
experiments with packaO'e colonies, which indicate that sometimes 
as much as one-third of the unsealed brood in certain colonies investi
gated did not reach the sealed stage. 

Merrill received his packages on April 30, and from his calculations 
each contained, on an average, 14,000 bees. He states that in' his 
locality the main honey flow for that year (19) occurred between June 
18 and July 11, but that during the last of August and the first week 
of September there was another honey flow. 

His first determination of brood and population was made on May 
26, 26 days after the packages had been received. Since worker 
bees require an average of 21 days to develop from egg to adult, 
any bees on hand at this time either survived from the original pack
ages or else had emerged between May 21 and May 26. It does not 
seem likely that an average of much more than 3,000 bees had emerged 
in each colony by May 26, since the total number of cells of brood 
found then, 13,000 cells, indicates a daily egg-laying rate, or a 
subsequent daily emergence rate, of only 619. Merrill's data show 
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an average of 10,200 bees in each package colony, a large number 
of which, therefore, must have survived from the original number 
received. 

The second determination was made on June 18, seven week!> after. 
the packages were received. It may be assumed that practically 
all the bees from the original packn,ges were dead at this time, whereas 
nil of the worker bmod, 13,000 cells, found on May 26 would have 
had time to emerge nnd would still be u,live, together with whatever 
bees had emeL'ged as a result of brood-rearing activity before the 
21-dtty period covered by this brood eount. As a matter of fact 
Merrill reports, for June 18, 13,250 bees and 11,000 cells of brood. 
The sealed brood count represents a daily egg-laying lwerage of only 
about 500. This decrease in the amount of brood will be commented 
upon later. 

Tho next reading, on July 11, about 10 weeks after installing the 
pa.ckages, showed 18,000 bees. This is approximat,ely 1.3 times the 
nnmber computed as in the packages on alTival. The number of 
cells of brood had. increased to 15,200, which means an increase in 
the egg-laying rate. For the reading three weeks later, August 2, 
about 13 weeks after the packnges were installed, Merrill gives the 
population ns 22,000 nnd the brood ns 17,800 cells. He continued 
his counts on these colonies throughout the season, but the later 
counts seem of less vnlue in a study of colony development. 

After the decrease shown by the second brood count, the computed 
dnily egg-Inying nvemge rose until the maAimum, approximately 
1,000, was attained, about 16 weeks after the packages were received. 
That these colonies were laboring under a handicap throughout the 
season might seem evident from the fact thnt Merrill (20) states 
elsewhere, in reporting on other colonies in the same apiary in the 
same year, that the highest daily rate of egg laying in any colony 
was 2,030 and that this occurred during the nine days previous to 
June 21. It fell to 1,400 during the next nine days. This highest rate 
occurred during the period covered by the second count fo1' the pack
age colonies, the interval in which the egg-laying rates of their 
queens were dropping off. The average given in the same article 
(20) for certnin of his colonies in August of that year is a little more 
thnn half that of the snme colonies for June. 

The decrense in brood rearing found by Merrill between May 26 
and June 18 is significnnt of what was taking place in colony popula
tion, especially since he (20) reports that this was the period of 
greatest brood-rearing activity in other colonies in the same year. 
As stated before, on Mny 26 the population was composed largely of 
package bees. Toward the end of Mny these bees must have aged 
physiologically to the point (Rosch, 37, p. 627; Soudek, 39, p. 57) at, 
which their efficiency as nurse bees was becoming impnired. After 
May 26 these old bees must have died even more rapidly than new 
bees emerged because they had now been working practically four 
weeks, to say nothing of their age when put into the packages. With 
the sudden rapid decrea~e in field bees, bees normally of hive nge 
would be cnlled upon to go to the field. Consequently, both field 
nnel hive nctivities would seem to hnve suffered somewhnt at this time. 
Following June 18, the course of brood rearing is clearly upwards. , 

In studying Merrill's data, it is apparent that by June 18, the 
beginning of the main honey flow nnd seven weeks after the packages 
were installed, brood rearing in these colonies had been only suffi
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cienHy active to result in enough new bees to equal appro}"-l.mately 
the nUlIlbel' in the paclmges ol'iginally. It is to be assumed that 
pl'acticn11y all of the bees contained in the packages were dead at this 
time. Furt,hel'more, according to Merrill's dat.a the colony popula
tion at no time during the season wetS double that originally in the 
packages. 

It is mther diffLcult to associate the slow development of these 
packages and their low maximum population fol' the season· with the 
astounding performances by packages in other localities mentioned 
enrlier in this bulletin. It mn.y be well to beal' in mind that Menill's 
(Into, arc bnsed on avernges from four packages, and that the data 
from his best package might indicate a much gl'eater possible rapidity 
of increase in population. .Moreover, no infonnation is given as to 
the apparent age 01' condition of the bees on arrival, nor whether t,hey 
were shipped and installed in inclement weather. 

Few scientific data obtained by other investigators of the develop
ment of pncknge colonies nre availl1ble, ulthough Wilson (40), in 1.920, 
endeavored to obtain data on the relative merits of 2 and 3 peund 
packages. His experiment, however, was interfered with by cold 
weather during the time of shipping some of the packages. Other 
pockages, whose size he does not state, but which were l'eceived by 
him on IVlllY I, built up so strongly by July 1, a little more than eight 
weeks, that he says it was impossible to prevent their swarming. 
Because of this he holds that packages should not be received too 
enriy, at lenst in 1,Visconsin. 

li'lllTar (10) in 1927 published some observations on package 
c010nies in North Dakota. The highest effective daily egg-laying 
average given in his data is only 900, and was first attltined about 
six and one-half weeks after the package was installed. This is 
derived from scaled-brood counts. He also reports that the package 
WIlS storing surplus honey on the sixth day after being installed. 
He further states that not all the original paokage bees were dead 
10 weeks after installing the package. 

PACKAGE-BEE INVESTIGATIONS AT THE BEE-CULTUItE LABORATORY 

It was in view of the scantiness of infol'mation on the development 
of package colonies that the investigation in this field was begun in 
1926 ot the bee-culture laboratory of the Bureau of Entomology at 
Somerset, Md. During this year the development of 11 package 
colony founded from a single pockage, of a package colony formed by 
uuiting three packages, and of an overwintered colony reinforced by 
a package, were studied. Even this meager work, however, gave 
certain leads which showed the advisability of further investigations, 
and so in 1927 the experiment was continued on a much larger scale. 

GENEUAL METHOD OF OBTAINING AND WOUKING UP DATA 

At the present t.ime a package of bees is obtained more for the 
purpose of starting Il new colony or of strengthening a weakened one 
than for any honey which may be stored by the bees in the package, 
or fOI' its direct use in pollination. Under these conditions its value 
to the beekeeper, other things being equal, may be gaged by the rate 
at which it builds up; in other words, the rate of addition of new bees. 
Inasmuch as sealed brood represents the last stage before the emer
gence of the adult bees and under normal conditions practically all 

• 


~ 

~ 
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will emerge, the rate at which new bees will be added to the colony 
throughout the seuson can be more accurately determined by com
putn,tions bused on sealed-brood counts made at least every 12 days 
than by any other method, except counting the bees as they emerge. 
For the paclmge-bee investigation, therefore, counts of sealed brood 
made by photographJ.c meil,ns, as described elsew~ere (28, pp. 4-6), 
were used. 

The daily rate of sealing worker brood, for purposes of calculation, 
may be assumed to be equivalent to the rat.e of emergenr.e 12 days 
later, or to the efreetIve egg-laying rate (27) nine days eadieI'. It will 
be well to describ0 the method by which the average daily rates of 
scaling were worked out by the writer for the data discussed. here. 

If it is Hssumed thllt worker brood remains sealed for an average 
of 12 dttys, any single count of the sealed brood in a hive will cover all 
the bl'ood sealed during a 12-day period ending nt the time of the 
count. It is quite obvious, therefore, thnt in case of two successive 
brood counts mude less than 12 dnys apart, the brood sealed during 
the Inttel" part of the 12-dn.y period represented by the first count 
will be included in the totnl for the second count. In other words, 
the 12-day period represented by the second COlm/; will overlap that 
represented by the first, the number of days included in the over
In.pped interval being dependent upon the length of time between 
the counts. It follows, therefore, that the mathematical difference 
between two successive counts of sealed brood at any intervD.l of less 
than 12 days is the difference beliwee.n the amount of brood sealed in 
that portion of the 12-day period covered by the first count which is 
not included in the overlapped interval, and the amount sealed in 
that portion of the 12-day period covered by the second count which 
is likewise not included in the overlapped interval. 

Take, for instance, two successive counts made on :May 12 and 19; 
respectively. The first count covers all brood sealed from May 1 to 
12, inclusive; the second count includes all brood sealed from May 8 to 
May 19, inclusive, while the overlapped intervnl, or period covered by 
both counts, extends from May 8 to .May 12, inclusive. The portion 
of the two counts sealecl during these five overlapped days is obviously 
identical, while the difference between the two counts, if any, repre
sents the difference between the brood sealed from May 13 to 19, 
inclusive, and that from May 1 to 7, inciusive. If the count on MO'r 
19 is lflrger than that on May 12, the difference between the two will 
be the difference by which the number of cells sealed from May 13 to 
lU, inclusive, exceeds the number sealed from May 1 to 7, inclusive. 
Ou the other hand, if the C01.Ult on May 19 is less than that on May 12, 
this represents the difference by which the number of cells sealed 
from :May 13 to 19, inclusive, is less than the number sealed from 
May 1 to 7, inclusive. 

If under the conditions of the foregoing paragraph a third count is 
nssumed to have been made on May 26, the brood sealed from May 
20 to 26, the nonoverlapped portion of the second count, would be 
equal to the brood seuled in the nonoverlapped portion of the count 
on May 19 plus or minus the difference between the nmount of brood 
found on May 26 fmd thnt on May 19. In this particular C'lse the 
nonoverlapped portion of each count is seven days. The nonover
lapped portion of the count of May 19 is therefore the period from 
May 8 to 14. This period includes five days sealing (May 8 to 12, 
inclusive), at the rnte for May 1 to 12, as mentioned in the preceding 



8 TECHNICAL BULLETIN 309, U. S. DEPT. OF AGRICULTURE 

paragraph, plus two days sealing (May 13 and 14), at the rate for 
May 13 to 19, as also computed there. 

With the foregoing ItS a basis it is comparatively easy to compute 
the course of the daily rate of sealing (daily effective egg-laying rate 
9 days earlier) from a series of successive sealed-brood counts through
out the active season taken at intervals of less than 12 days. It is 
necessary only to obtain the differences between successive counts 
and then in succession to add them to or subtract them from, as the 
case may be, the totn,l for the corresponding nonoverlapped interval. 
The daily total for the 12-day period represented by the first of a 
serIes uf succeSSIve counts at mtervals of less than 12 days is obtained 
by assuming a uniform rate of sealing during the 12 days covered 
by the first count, unless the count was taken less than 12 days after 
the sealing began. In other words, the daily sealing rate during this 
period is assumed to be one-twelfth of the total for the 12-day period, 
or the corresponding fraction if less than 12 days is involved. In 
ordinary cases the first reading of the y,:u.r in sealed brood will be so 
small, if taken in time, as to make little difference whether the exact 
day on which scaling began is known or not. In the example given 
in the preceding paragraph, therefore, the daily rate of sealing from 
May 1 to May 12, inclusive, would be taken as one-twelfth of the total 
sealed brood found on May 12, while the total sealed brood during 
the seven days from May 1 to 7, inclusive, would be seven times this 
daily rate. The brood sealed from May 13 to 19, inclusive, there
fore, would be equal to the computed amount of brood sealed from 
May 1 to 7, inclusive, plus or n-inus the difference between the counts 
on May 12 and 19, depending on whether the first count is less or 
greater than the second. 

Having worked out the rate of emergence of any colony through
out the season, it is a simple matter to work out the total colony 
population and the approximate composition in hive bees and field 
bees at certain dates. In doing the latter, results obtained by Rosch 
(37, pp. 627-628) may well be followed, because his is the most com
plete attempt to determme the average age at which worker bees 
take up successive duties in the colony. 

Assuming a 35-day period of life for the worker bee, according to 
Rosch the first 19 days are devoted to hive duties and the last 16 ~ 
to field duties. Rosch holds further that the first 2 days of the 
worker's life are given over to cleaning out cells for egg laying; the 
next 8 to nursing young bees; the next 9 to intermediate hive duties 
such as relieving incoming field bees of their loads of nectar, carrying 
out debris, guarding, and the like; while the last 16 are devoted to 
field duties. Even under normal conditions it is not to be expected, 
however, that these time div~sions are always hard and fast. ' 

The only objection to Rosch's data is that he worked on an obser
vation colony and consequently his bees, through being unduly active, 
may have been more short-lived that those in colonies under apiary 
conditions. However, for the purpose of this bulletin it will be 
better to use too low a figure rather than one too high. Soudek's 
.results, moreover, are quite in accord with those of Rosch as to the 
nursing period, on the basis of the anatomical and physiological 
development of the pharyngeal glands of the worker bee. Recent ~ 
work by Perepelova (32, p. 557) in Russia has borne out Rosch in 
other respects. 
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In all of the computations of colony population for successive weeks 
in this bulletin, bees which arrived with the package are disregarded. 
The computations are based on the number of bees reared after the 
packages had been installed and assumed to be stilI alive at the end 
of the variolls weekly periods. 

EXPERIMENTS IN 1926 

Although in 1926 only one of the packages investigated (No. 301) 
was allowed to build up independently, its development was quite 
equn.l to tmy of those investigated in the succeeding year and would 
at lenst seem to be equal if not superior to the minimum which might 
be expected under optimmll conditions. The total weight of the 
bees in tllis package was 2J~ pounds when received by e:\.-press from 
a southern producer on April 23, 1926. It was hived on drawn 
combs on the day of n,rrival, having been on the road two days. 
The package already contained an introduced queen bee, but this 
queen was accidentally lost on June 16. The record of its sealed 
brood and the computed emergence for this colony are contained in 
Table 1. 

TABLE I.-Record of sealed brood and computed emergence of workers in package 
colony No. 301 

Smlled·brood counts Computed emergence of workers 

DIIYs after 
installing Emergence A vernge Dllte Worker I Drone package on of workers '!aily
Apr. 23 emergence 

MllY 7 I...................................... 6,859 12 22-26 6.859 1,371.8

JI,[ay 12...................................... 14.0i9 35 27-31 7,220 1,444.0

Jl,fny 18...................................... 15. i51 74 32-37 7,159 1,193.2

MIlY 25...................................... 15.268 99 38....14 9,302 1,328. 9 

MllY 29...................................... 15.903 45-48 5,468 1,367.0

June 8....................................... 16.587 49-58 13,853 1,385. 3 


25, 
June 21...................................... 16.745 146 67-71 7,208 1,441.6 
June lH...................................... HI. 441 ~: I 59-66 10,899 1,362. 4 


1 l\Iny 3 marks first sealed worker brood. 

The main honey flow at Somerset was on in force three weeks after 
the pnckage was received, and was over before the end of May. 
Its source was the tulip tree (Lil'iodendron tulipifera). Black locust 
(Robinia pseudo-acacia) also yielded abundantly just before and dur
ing the beginning of the tulip tree nectar flow. June was marked by 
nectar flows from both white clover (Trifolium l'epens) and white 
sweet clover ('Nlelilotus alba), and exceptionally from basswood. These 
nectar flows were at least sufficient for stimulating brood rearing. 

Of the other two colonies used in 1926, No. 201 was started on 
March 25 by hiving on drawn combs a 3-pound queenless package 
shipped from the South. Two more 3-pound packages were added 
to this new colony on April 1. The total live weight of the bees in 
the three packages, however, due in part to the mortality in two of the 
packages while being shipped, was not over 8% pounds. Table 2 
giyes data on the brood counts and emergence of workers in this colony. 

106878-32--2 
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TABLE 2.-Record of sealed brood and computed emergence of workers in package 
colony No. 201 

Sealed·brood counts I Computed emorgence of workers 

Days after F. Average 
Date Worker Drone installing .mergence dailyemer.

last 2 of workers gence
pllf'knges 

Apr. 19 ,______________________ •______________ 
Apr. 24. _________________ •____________ •_____ _ 6,810 21'-30 0,819 1,303.8 

11, g65 36 31-35 5,046 1,009.2Apr. 30__________________________ •_____•..•__ _ 13,692 ~50 36-11 7,282 1,213.7
May 7._•.••_••••.•_.• _____•••••• ___. __• ____ _ 15,317 Or;6 42-18 9,2·19 1,321.3MIIY 12. ____••_. _. __• _._ •• ________ • _____ ._. __ 16,394 39\1 49-53 7,145 1,429.0
Mill' 18•• ___•••• ____._.________._•• ____• __ • __ 15,025 147 &I-59 7, J59 1,193.2May 2·1 •• _____•• ______ •• ______ • _••. ____• _____ 15,289 390 GO-05 8,1:10 1,355.0
May 20_•• _._•• _______•••• _. ___ •• _. ___..... __ 15, .157 493 01'-70 6,23'1 -1,246.8
June 8•• ___•__ • _______ • _•••___ • _. ______••••_. 11,924 Hi8 71-80 12.4:1I 1,24:J.lJune H ••___ •___________ • _. __ •__ ••_______., __ 14,481 180 81-80 7,023 1,170.5June 21.._______________••_._.____._. __ •••' __ 12,369 203 87-93 6,517 . 931.0 

1 Apr. 15 mcrks first sealed worker brood. 

Oolony No. 302 had been wintered in the apiary, and was reinforced 
on March 25 by a 3-pound queenless package shipped from the South. 
Before t.he package was added to it, the colony contained 3.3 pounds 
of bees. Table 3 gives the records of sealed-brood counts and the 
comp'uted emergence of workers in this colony. 

TABLE 3.-Record of sealed brood and computed emergence of workers in package 
colony No. 302 

Sealed·hrood rounts Computed emergence of workers 

I 
Days after Avera!(e 

Date 
Worker _ _D_ro_n_e_I in_st_al_h_n_g-J _E_m_er_g_en_ce_ gence__package _d_B_i1y_e_m_e_r. 

l 
Apr. 12 1_. ___ • __ • ____._ •••__ •• _•• ____ ....._._ 21'-30 4,522 004. { 4,5221 123Apr. 1P._.____._••_____ ._ •• ____ ••• ___ ••• __ ._. 12,749 476 31-37 8,227 1,175.3
Apr. 2,1. ___ ._. _.__• ____ •••• __• __ • _____• __._._ 14,820 I 431 38-42 6,602 1,320.4ApI'. 30. _______________ ••• _____________ ._ • __ _ 

16, 177j 4J9 43-48 8,400 1.400.0May 7_••• _______•_____ ._••• ____ •• ____ ••••• __ 10,9.45 591 49-55 9,945 1,420.7
J\ff1~' 12.__ • __.......___••• _• ___ ••••• ___ • __ • __ 
 17,459 383 56-60 7,514 1,002.8
May 18.__ • __ ••_.,. ____...___ ......_ • __•• __ _ 18,780 ! 189 61-1111 9,845 1,640,8
May 2:;._._____•• __•• _____ •______••••_••••••_ 17,1i06 394 67-73 9,302 1,328.9
June 2•••• ____._••_______•••• ___••• __________ 16,721 I 492 74-81 11,406 1,425.8
June 9••••• ___ ._••• _____ ._••_____ ••••__._•••• 15,392 978 82-88 8,264 1,180.6. 

, Apr. 8 marks first seuled worker brood. 

Fewer than 600 sealed drone cells were found in any of the three 
colonies at anyone time, except on May 7 when 656 drone cells were 
fOlUnd in No. 201, and on June 9 when 978 sealed drone cells occurred 
in No. 302. The highest number in No. 301 was 284. 

The first new worker bees in each of the three colonies emerged 
during the fourth week after the packages were installed, but for 
several reasons the number emerging in Nos. 201 and 302 (Table 4) 
was smaller, according to the calculations, than that in No. 301. In 
the first place their queen bees did not come with the packages, and to 
insure their safety they were so caged that the workers did not releaso 
them until four days after the packages were hived, whereas in No. 301 
the queen was already free among the bees in the package on arrival. 
Furthermore, in No. 301 brood rearing began in one of the periods 
of the year most conducive to egg laying in the apiary at Somerset, 
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owing to the ftbundance of fresh nectar and pollen available, and t·his 
fact alone should have caused brood-rearing activity to be more intense' 
at that time than in No. 302 at loast, provided the queen bee WIlS in 
good condition and had sufJicient bees and room. 

TABLE 4.-ColnJlulcrl 	population in su.ccessive weeks of worker bees reared afler 
inslaUnlion of 7JUckagesusecl in 1926 

Colony No. 

In colony No. 201 the queen was ('aged twice, the firs/; time whrch 
25, when the firsL package was installed, until her release on 11arch 29. 
Three dilYS 111tCt· she was ng-nin eag-ed, because 

.........'" ,60.. 000 


the two additional paekages of bees were in- UJJ 
-JOIstalled I1t that time. By April 5, or four days 

---20/ 

later, she had again been released by her bees. -""" 
The first sen.liug of brood from eggs laid after I
the quccn's second release occurred on April 15, .ft',.ooo 

or 14 days after the second lot of bees had been 
united with the first. A few cells of brood re I/ ' 

~ 
i'

sulting from the activity of the queen dUling Ii 
I, 

her first release have been disregarded in the ~o.ooo 
computations. 

In colony No. 302 the first senling of brood 
from eggs laid af tel' the package had been united 1/1
with the original colony occurred on April 8, 
which was likewise 14 days after the package 
was installed. In colony No. 301, on the other 
hanel, the first brood was sealed on May 3, or II#i 
only 10 days after the package was received. 

Although the queen in No. 301 started egg 
laying four days sooner after installation of the 

'/package than did the queens in Nos. 201 and II;
I 

302, their l'ates of increase until the end of the /0.000 ,
eighth week are quite similar (fig. 1), notwith /1 
standing the fact 	that No. 301 was installed if 
three weeks later thltn thelnst pltckages in No. 
201, and four weeks later than the package in 

9/0" /2

No. 302. Oolony 301 showed little change in 
D 

" 
FIGURE I.-Computed workerpopulation in the eighth Itnd ninth weeks, and, populations for sllccessive

unfortlUllttely, became queenless at such a time weeks after installing package 
colonies used in 1920that its full performance dUl'ing the eleventh 

week could not be calculated. Oolonies 201 and 302 made gains in 
popUlation in the ninth and tenth weeks, butin each case the computed 
population in the eleventh week shows little increase over that in the 
tenth. The figures for the twelfth week show a decline. 

Comparative numericfl,l data as to the number of bees on hand 
in each colony at the beginning of the experiment are not available, 
but, on the bllsis of the populntion computations, Nos. 302 and 201 
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each had 39,000 bees at the end of the eighth week, while No. 301 
had slightly more than 47,000. Two weeks later, however, No. 302 
had practically reached the 50,000 mark, No. 201 was at 45,000, 
while No. 301 was still at about the level of the eighth week. The 
figures for the tenth week represent about the maximum for all three 
colonies, although Nos. 201 and 302 made minor gains during the 
next week. 

EXPERIMENTS IN 1927 

In 1927 the work was continued on a much larger scale, 40 packages 
being used. These, plus 10 additiona.l packages, were received from 
the south by express in lots of five. With three exceptions the 
individual lots arrived at intervals of one week over a period of 10 
weeks beginning March 16. The exceptions were lots 3 and 5, which 
were received one day behind their schedule, and lot 6, which arrived 
Ol1e day early. Each shipment consisted of a 1-pound, a 2-pollnd, a 
3-pound, a 4-pound, and a 5-pound package. They were all on the 
road from two to three days. Sugar sirup from an inverted tin can 
fastened in the top of the cage provided food on the journey in addi
tion to any honey the bees may have had in their honey sacs when 
shaken into the cages. A cloth wick extending through a small hole 
punched in the can enablad the bees to get at the sirup. 

SOURCE OF THE BEES 

The packages were all furnished by the same producer to insure 
uniformity in stock and in age so far as any particular breeder 
emphasizes these points. If they had been ordered from several 
different shippers, there would 11 ave been the risk of receiving packages 
put up under widely different conditions both as regards age of the 
bees and other factors. The producer from whom the bees were 
ordered was not informed of the purpose for which they were being 
purchased. Thus, in putting them up he had no occasion for using 
care other than that taken regularly. 

All the queen bees used in this experiment were introduced after the 
packages had been installed in the hives. In no case did a package 
arrive with a queen bee already introduced into it. In nearly every 
casu the queen bee was in a mailing cage suspended by fine wire inside ..., 
the package. In some instances these mailing cages were nailed to the 
outside of the shipping ca~e. The queen bees used for the first three 
lots, however, were obtamed from a producer other than the one 
furnishing the bees, so that these lots were shipped altogether queen
less, while the queens came by mail. The queen bees for the last 
two lots also came by mail, while the packages were shipped queenless 
by express. 

HANDLING THE PACKAGE 

Before a shipment was received a hive was prepared for each 
package. A 10-frame hive body filled with empty drawn combs was 
used in each case and above this hive body an empty half-depth super 
was placed, and then the inner cover and the outer covel'. The 
('ntrance was closed down to a bee space when the package wa:; hived, 
and later was opened wider when necessary. A Boardman feeder ~ 
block with a 2-quart glass can was provided at the rear of each hive. 
The feeder block was shoved through an opening ('ut in the bottom 
board. 
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Each of the shipping cages b!\d two holes in it.s cover, one being 
stopped by the food can and its tin flange and the other by a thin 
piece of wood. When the package was installed, the food can and the 
piece of wood were removed from the container, thus providing ample. 
exits. The ca~e was then placed on its side within the half-depth 
super, resting Immediately upon the top bars of the frames. No 
special attempt; was made to get the bees out of the package at this 
tune, but, in most cases they were all out by the following morning. 
The shipping cages and the half-depth supers were then removed, 
after shaking out any bees which might still be lingering in the ship
ping cages. This method of installing the packages proved highly 
convenient during the experiment, since the cages were emptied of 
bees and were later removed with scarcely any disturbance being 
caused to the bees themselves. An the lots were received at the 
bee-culture labomtory in the afternoon, and, with the exception of lot 
10, were installed on the day of receipt. 

In each hive a Miller introducing cage containing a queen bee was 
suspended between two of the combs by a bent nail, before the package 
WitS installed. The queen bee was placed in this cage without attend
ants, the exit hole being stopped solidly with candy. In the first lots 
the queen was caged "safely" by tacking a narrow tin strip across the 
candy on the outside of the cage, as described by E. R. Root (35) in 
1908. In such instances the tin was removed the next day, giving the 
workers a chance to eat out the candy. Whether the tin was used or 
not., the candy was eaten and the queen freed usually within 24 hours 
to 36 hours after the workers had access to the candy. Sometimes in 
cool weather, before the cage with its queen bee was hung between the 
frames, it was thrust into the package cage for It minute or so until a 
handful of bees clustered on it. 

In order to determine the number of drones m the various packages, 
excluders were placed between the hive bodies and the half-depth 
supers used in preparing the hives for all t.he lots except the first two. 
The workers, of COUTse, quite readily passed .through the excluder 
to the comb below, where the queen was already caged, while any 
drones were trapped above in the half-depth super. In most cases 
they were clustered the next morning. The highest number found 
in any pa.ckage did not exceed 75. 

Smce the main purpose of this experiment was to see how rapidly 
packages of various sizes build up, and since packages were received 
over a period of 10 weeks, during which time any nectar flow would 
normally be subject to variation, feeding was resorted to contin
uously for all packages to insure that each was under the same 
conditions as to abundance of food supplies at all times. It is to be 
remembered that the packages were installed on drawn combs, all of 
which were empty except for a cupful of the sirup poured into one of 
them just before insta.llation. l'he queen in her cage was placed 
next to this sirup. 

The sirup given consisted of 5 parts of sugar to 3 of water. This, 
of course, approaches a winter sirup rather than one for stimulative 
feeding. The object in using sirup of this thickness was to reduce 
the a.ctivity of the bees in driving off t.he excess water. The relative 
quantities of sirup used per day by the various colonies could re'1.dily 
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be gaged by measuring in inches how much the level of the sirup in 
each cun was lowered. These were replenished as soon as empty. 

In aU lots the net weight of living bees on hand was determined 
for each package on arrival. A sample, usually of 50 to 100 workers, 
was then taken from each package in each lot except the first, and 
the nvern.ge weight of t.he individuals in the sample was determined. 
This was used as the average weight of individuals in the whole 
package in computing their total number from the weight of live 
bees in the package. These data will be presented in tables and will 
be discussed later. 

The last numeral in the numbers designating the various colonies 
used in 1927 denotes the size of the packages jn pounds as billed by 
the producer. Thus No. 402 represents a 2-pound package, while 
No. 424 represents a 4-:pound package. 

It should be noted further that lot No.1 includes package colonies 
Nos. 401 to 405, lot No.2, colonies Nos. 411 to 415, and so on through 
the series to lot No. 10 which includes colonies Nos. 491 to 495. 

FLORAL AND WEATHER CONDITIONS 

Ordinarily in the vicinity of Somerset, Md., pollen from the field 
becomes available as ea,rly as March in sufficient quantities to supply 
normal brood-rearing requirements. This held true in 1927, and all 
the package bees had an abundant pollen supply from the time t.hey 
were hived, with the possible exception in some instances of a few 
days of cool or rainy weather. A sufficient supply of sirup 0, honey 
and of pollen was, therefore, available practically at all times. The 
main nectar flow, that from the tuliptree, was on in full force by May 
17 nud lasted until the first week in June. Some nectar was avail
able from sweetclover in the remainder 'of June. 

In spite of any endeavor to secure bees of a uniform stock and age, 
or to provide an abundance of food, weather conditions remain a 
variable factor. During this particular experiment it was unseas;. 
on ably cold on seven of the last nine days in March; during two 
5-day intervals, one 4-day interval, and one 3-day interval in APlil; 
and for a 7-day interval in the middle of May. (Fig. 2.) From the 
day after the beginning of the experiment, March 17, until April 5 
the maximum temperature ranged below 55° F. except on March 30 
and 31, when the temperature reached 56° and 62°, respectively. 
On April 6 it reached 68°, but on the morning of April 9 the ground 
was white with snow. On 'April 12 the temperature reached 74° 
during the day. At that time a.pple trees were in bloom, and much 
pollen was carried in. On April 17 a scale colony registered a gain 
of 1 kilogram. The last nine days in April were cool, the temperature 
being 46° or lower. every morning except one when it was 50°. May 
saw much warmer weather, although from the 12th to the 18th the 
temperature ranged between 45° and 53° in the morning. By 
obtaining the bees over a period of weeks, howevel', instead of all at 
once, there was less chance of having the whole experiment too 
:seriously affected by any adverse weather, and a better opportunity 
was given to study the time of arrival of the package in relation to 
the main honey flow. . 

• 


http:nvern.ge


------------------ --- ---------

THE DEVELOPMENT OF PACK.AGE-BEE COLONIES 15 

BROOD REARING OF THE P ACKAOE COLONIES 

A complete history of each individual colony used in 1927, with 
particular reference to its brood reo.ring, would involve much repeti
tion of detail which often varies little from colony to colony. Con
sequen~ly the colonies will only be discussed collectively in connection 
with the general facts brought out by the experiment as a whole. 
'1'he reader will be able, however, to trace reo.dily the brood-rearing 
record of any individunl colony from the datn on scaled brood con

"FIGUIlE 2.-Depnrture of menn dnil~' temperature from normnl mean from March to June, 1927, in
clusive. lIell\'y line ropro.<ents normal mean temperature, with mean daily departure above It 
shown by ul1shade,j graph and mean daily departure below it by shaded graph. (Data taken 
(rom Monthly Meteorolo.ieal 8ummnr;' for Washington, D. C., published by the Weather 
lIureau, U. S. Department of Agriculture, for the month in (tuestion) 

tained in Table 5. The emergence rates computed for various 
successive periods fire also included in that table. 

TABLE 5.-Record of sealed brood and computed emergence of workers in package 
colonies at Somerset, Md., 1927 

COLONY NO. 401 COLONY NO. 402 

Computed emergenl'6 of Computed emergence ofSealed-brood counts Sealed·brood counts workers workers 

Days Aver· Days I I Aver
Work- after Rmer- age Work- after Emer- age

Date er .Drone install- gonce dally Date er Drone Install-, gence dally
ing emer- Ing emer

package gence package gence 

Mar. 28 1 128 0 23-24 128 64.0 Mar. 28 1 445 0 23-24 445 222.5 
31 166 285 2a-27 38 12. 6 31 1,165 0 2a-27 • 240.0 ~~ IApr. 6 886 640 28-33 720 120.0 Apr. 6 1,981 0 28-33 136.0

_M. _____11 2,104 398 34-38 1,371 274. 2 ,11 1,611 34-38 555 111.0 
16 3,131 280 39-43 1,520 304.0 16 2,658 -------- 39-43 1,831 366.2 
25 6,040 67 44-52 5,128 569.8 25 6,329 1 44-52 5,230 581.1 

May 3 5,527 42 53-60 3,248 406.0 May 3 fi,633 0 53-60 4,308 538.5 
11 3,038 28 61-66 1,414 li6.7 11 6,827 38 61-138 4,673 584. 1 
20 1,133 109 69-77 603 67.0 20 10,074 154 69-77 8,322 924. 7 
28 637 289 78-85 369 46.1 28 11,231 623 78-85 7,532 941.5 

1 SeRling begull on the preceding day. 
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TABLE 5.-Record of sealed brood and computed emergence of workers ill package 
colonies at Somerset, Md., 1927-Continucd 

COLONY NO. 403 OOLONY NO. 413 

Computed emergence ot Computed emergence atSealed·brood counts Sealed·brood countsworkers workers 
-. -
Days Aver· Days Aver· 
aCter age niter ageWork· Emer- EUler·Dnte Drone install· dnily Dute install· dailyW~;k. !Droneer gcncc gcncoing emt~r· ing cmcr

package gence package gence 

------._----------- I -------- ----;;1-
Mllr.28 1 674 .------- 23-24 674 337.0 Apr. 6' 0 24-26 S78 292.7 

31 2,994 -------- 25-27 1,420 47:l.:l 11 2,436 I ........ 27-31 1,558 311.0 
Al,r. 6 4,623 .. _------ 28-33 2,529 421.5 IG 4,788 i .... _... 32-36 2,645 529.0 

_____e. __11 4,465 34-38 1,403 2:)2.6 25 7,825, 44 37-45 6,238 693.11 
16 6,112 16 31H3 3.800 761.2 May 4 6,024! 75 46-54 3,045 438. 33 
25 12.860 3S1 44-52 10.576 1,175.1 11 9,128 ' 105 55-61 6,937 991.0 

MIlY 3 14,031 224 53-60 9,330 1,166.3 21 13,154 I 7M 62-71 11,172 1,117.2 
11 12,935 94 6H18 8,270 1,033.75 June 2 16,391 f 655 72-83 16,391 1,365.93 
20 12,021 751 6~77 8,920 991.1 84 11,366 '1,300.0
28 13,822 1,03P 7S-85 9,858 1,232. 25 1 I , 

COLONY NO. 414 
COLONY NO. 404 

Mllr. 31' 
Apr. 0 

11 
16 
25 

May 3 
11 
20 
28 

100 
4,705 
0,825 
7,f>ll9 

1:1,012 
15,977 
10,812 
15,655 
13,538 

0 
0 
0 
0 

347 
022 
560 
700 
779 

27 
2S-33 
34-38 
3~3 
44-52 
53-60 
61-68 
0~77 
7S-85 

100 100.0 
4,605 707.5 
2120 424.0 
4:014 802.8 

10, tlO4 1,178.2 
11,264 1,408.0 
11,180 1,397.5 
11,462 1,273.55 
8,444 1,055.5 

Apr. 6' 
11 
16 
25 

May 4 
11 
21 

June 2 

273 
2,097 
4,763 
8,499 
6,523 
9,984 

16, 420 
17,605 

0 
-------
-------
-------

1 
15 
97 

333 

25-26 I 273 1 
27-31 1,824 
32-36 2,660 
37-45 6,899 
46-54 4,223 
55-61 7,638 
62-71 14,238 
72-83 17,605 

84 '1,407 

136. 5 
364. S 
533.2 
766. 6 
469.2 

1,991.1 
1,423.8 
1,467.08 
11,467.0 

COLONY NO. 415 
COLONY NO. 405 

Mar. 281 
31 

Apr. 0 
11 
16 
25 

l\fIlY 3 
11 
20 
2S 

544 
2,473 
0,502 
6,732 
7,528 

13,644 
15,769 
10,945 
16.209 
17,994 

0 
0 
0 
0 

29 
370 
451 
242 
592 
568 

I 
23-24 544 ' 272.0 
25-27 1,929 643.0 
2s-33 4,089 tlSl. 5 
34-38 . 2,000 400.0 
3~3 4,165 833.0 
44-52 11,145 1,238. 33 
53-liO 10,810,1,352.0 
61-68 11,537 n,442.1 
6~77 11, 942 11,320.9
7S-85 12,686 1,585.75 

Apr. 31 103 
6 1,295 

11 3,315 
16 6, 735 
25 11,010 

May 4 11,907 
11 14,000 
21 14, 296 

June 2 15,277 

0 
0 
1 

214 
223 
164 
362 
750 

23 
24-20 
27-31 
32-36 
37-45 
46-54 
55-61 
62-71 
72-83 

84 

103 
1,192 
2,020 
3,920 
8,658 
9,021 
9,078 

11,702 
15, 277 
a1,273 

103. 0 
297.3 
404. 0 
784.0 
002.0 

1,002. 3 
1,200. 9 
1,170.2 
1,273. 1 
11,273.0 

COLONY NO. 421 
COLONY NO. 411 

Apr. 7 
11 
16 
25 

Muy 4 

20 0 
257 -------
327 ..------
899 -------
440 _......... _-

27 
2S-31 
32-36 
37-45 
46-54 
55-50 

20 20.0 
237 5R 2 
70 14.0 

857 95.2 
154 17.1 
134 '17.0 

Apr. II 
16 
26 

'May 5 
la 
23 

June 3 

3.1 ---._--
\175 ..... _- ......... 

5,347 -------
3,827 2 
7,599 55 

12, 162 22 
13,996 259 

23 
24-28 
211-38 
39-47 
4S-55 
56-65 
66-76 

ii 

3.1 
1!42 

4,0;0 
2,336 
0,471 

10,545 
12,942 
'1.177 

33.0 
188.4 
4!17.0 
259.55 
808.9 

1,054.5 
1.176.54 
'1,177.0 

COLONY NO. 412 
COLONY NO. 422 

Apr. 4 
0 

11 
16 
25 

May 4 
11 
21 

June 2 

6 0 
87 0 

202 -------
491 -------

1,346 1 
itO -------
581 -------
368 -------

2,191 -------

24 
25-20 
27-31 
32-36 
37-45 
46-54 
55-61 
62-71 
72-83 

84 

01 
tl.0 

81 40.5 
115 23.0 
295 

1 
59.0 

1,169 129.9 
:120 35.55 
403 57.55 
253 25.3 

2,191 182. 58 
1183 , 182. 58 

Apr. 11 51 
12 liS 
10 1,274 
26 7,439 

May 5 9,140 
13 i 8, ~'l55 
2:1 I 11,232 

June 3! 11,293 
j 

-------
-------
-------

19 
32 
ill 

237 
253 

2.1 
24 

25-28 
~:18 
3~7 
4S-55 
56-65 
66-76 

77 

51 
127 

1,996 
6,891 
7,073 
5,412 
9,8i9 

10,305 
1937 

51.0 
127.0 
274.0 
6811.1 
7S.~. 85 
676.5 
!lSi. 9 
9:16.8 

, 936.8 

1 Sealing began on tbe preceding day. 

, The first date in ollch section of this table Is tbe first dny of sealing, unless otherwise noted. 

I Estimated. 

'First sealing occurred 2 days earlier. 
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TABLE 5.-Record of sealed brood and computed emergence of workers in package 
colonies at Somerset, Md., 1927-Continued 

COLONY NO. 423 	 COLONY NO. 43,' 

! 
Computed emergence of 	 'Computed emergence of Sealed·brood counls 	 Sealed-brood counts workers 	 , workers 

I ' i'---.;----.-- 
! j Days Aver· 

'" k t ! after age-:'t~-I W;k~~~ne I~!~' Emer· ~~1; I
Date , .. or • i Drone !Instell. Emer· dally
Ing gence cmer. , ex, ling gence emer.
I package gence • i ipackage gence 


------'---'-------- 
:;~ ;6-1~1\___..... --28- Apr.;~ ~ ~~ ,______ j_:223 223.0 22 281 281.0 


25 5,517 • ___ ..._ 29-37 5,,21H 5880 2 2:h11 7,400 82'2.9 

1\1ay 4, 8,521 5 38-16 6, 756 750.67 1\tuy 5 ~:[)ijf 1 5 i 32-11 4,915 491. 5 


131 7,601 46 -Ii-55 5,349 594.3 13 8,619: 21 j 42-19 6,6M 831.75 

24 10,674 395 fo6--ti6 10, OSO 910.36 24 I 15, III I 314, 50-60 14, 280 1,298.2 


June 3 13,3651 672, 67-76 11,532 1,15.1.2 Juno 3 i 16,902 ! 632 I 61-70 14,306 1,430.6

I I I 7i 11,153 31,153.0 


COLONY NO. 435 

COLONY NO. 424 


r :256 ________ 22 ! 256
Apr. 16 256.0 

~pr. L~I 5~~ l::;;=~=-~~_~ 34. 0 25 7,2'20 -.-.---- 23-:11 I6,964 773. is3,1 	

I
54" 2,1. 0 ?>ln~' 5 6, mo 7 32-11 4, 482 448.2 

.u 6.419 232 ~~I-38 5,877 587.7 13 8,944 66 42-19 7, 151 893.9 


1>la\" '5 I lI,4a:l ',I 3!Hi 6,OiO 741.1 24 lO,901!' 138 [olHiO I 10,007 909.73 

• 1:l' S, 92!1 ~'lJ5 ·HI-55 5,91H 745.5 Juue :1 12,9!H 194 61-70 f 11,105 1,116.5 


2:1 I 8, 11115 4i8 56-!lii 7,474 .47.4 

June 	 3' 1I,IQ:! 457 66--,6 10.410 IH6.9 


77 394i 3940. U COLONY KO. 441 


COLONY KO. 425 	 Apr,25' 770 .. ____ 0011 21-2~ 770 25fl.67 
l\lnr :1 ·1, 2il .~ ___ ._. 24-31 3, 501, 4:1i. r. 

13 ~. 77,1 ~ a~-Il 	 3, SOO; 389.6 
Apr. 11-1 31 1.......1 	 2:1 31 31. 0 :H I. j"J.J It> 42-52 7,34:1, 667. 5 


12 I 45 ••_._ ••• 24 14 14.0 June 4 12, 249 ~.I) • 5.'HJ3 l1,5S1 1,052. S 

In I 2.214 ,-----.-  25-28 2,169 :;.t") I) III 13,116 ; 31121 64-i.; 13,110 l,em.O 

26 9,21i 42 2\1-:l.~ S,133 !113: 3 ~5 14, 929 ! 401 I 7lrS-! 11,6,50 1,294.4 


:lln~' 5112, .40 51 
 :m-17 10,300 iI, 1-14.-14 

13 12,88.1 230 41'--55 1>,30" ,I, ms. 1 


50 3 1, (~18 ,I,O~'. 0 COLONY ,,0. 442 


Apr.25 1 387 ,----.---' 22-2'J I' 	~~-~ 

~Iny 3 4,072 "--00--00124-31 3,685 '160.6 

1:1, ~, :lO1 , 11 32-1 1 2, il.-iO 238. 0 

Apr. 16 24 i, 5.=)8 ; 5 ·12-52 7,320 tifi5.46 


25 JUlie 4 12,525 - 19i 53-63111, S59 1,078.1 

:lIar 1~ 16 13,591; :115' &!-75 13, .198 1,133.14 


25 16,735, 258: i&-84! 13.335 1,481. 7 
, : 
June 3 


COT.O"Y NO. 443 


(,OLONYNO. 432 
 I 

i Apr.25 1 t 674 	 22-23 0,4 337.0 


24-31 5,550 693. i5
22 : 3,-.1 38:1. 0 ,\lur :II O,~'24A pro q_16,~ ',' :!S3 :....___ _ 	 1:1 ' 6,907 32-11 5,52031 552.0
" Ot 2tiO t~.~--~--! 23-:11' 5, S7i G.1:!' 0 

24 lit 269 ti4 4!!-52 10.717 974, a 
~In~~ ti f 4.2,:)0 }"'------- 32-42 I 3, 597 32i~ 0 

June " 15,3:12 !!09 5.1-m 101,35.5 1.:105.3la, 0. sS3 ; ~ : 4~-19 1 4, IHS' i06.9 lti 1.~, 40:1 III 64-75 J5,-4U:1 1,2111.1
21"15.2591 16S, 5(1-,60 ; 14,5:;2 1,32"2.!1 ~- , 1" ,nt' 1:19 i&-S4 12.0Z0 l,:J3{i. ~2June 3 IS, :110 i 3!H 6HO 115,664 1,506.4 _0 i v,_"" 
-,--"---..!-.-

COLONY NO. 444
COLO"Y NO. 4:1:1 

169,__ ..._..-' pr, 10 	 221 16~ 169.0 May 31' - 6821---___ 00 31 1---6821'682.0 

~5 7, :14:1 23-31 	 7,17·1 797.1 13 8,3SS, 35 32-11 i,706 770.6 


..... -----..t 
6. ~'9i 470.:1 	 24 9,7M' 421 42-52 8,983, 816.63
~Inr 1~ . ,-- 'j,j' 3~-I I I-I, 703 

S,:lC!l 42-10 11. 42S 1'03.5 June 4 13,713! 423 53-f03 12, S96 II, 172. 36 


2-l In,707 ' 434, l 50-60 H,IlO3 1,354.8 16 I 12, 2S4 ~ M9 64-75 I 12, 2S4 11,023.67 

June 3 17.691 516 : 61-,70 14,981 I, 49S. 1 25 i 12, 1211 , 710 7&-84 j 9,045 11,OO~ 


1 Sealing began on the preceding day. 

I Estimated. 

I Onlr n r,1\\' sClllcd worker Ci!lIs were round on Apr. 23, but ill the computations this dnte lIIarks n 

full day'S ~t~uling~ 

l068iS-32--3 
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TABLE 5.-Record of sealed brood and computed emergence of workers in package 
colonies at Somerset, Md., 1927-Continued 

OOr,ONY NO. 446 COLONY NO. 455 

Computed emergence of Sealed·brood counts Computed emergence ofSealed·brood counts workers workers 

Days IAver· Days Aver·arter 1Work. alter ageDate Drone Install· Bomer· d':1ffy Work· Emer·er Date Drone Install· dallyIng !;,cnce. emer. er genceIng emerpackage genL'C package gence
---"-------------- --------  '-
Ar.r. 25' 6.17 22-23 6.17 317.5 Apr. 281 4?v ay 3 6,394 ""'84' -------- 21 4 4.024-31 5,757 710.6 l\Iay 3 

13 14.597 59 27-36 13,003 1.300.324 0,325 412 42-52 8.508 781. 6 25 14,482 64 37,"48 14,482 1,206.8 

13 8,713 187 3:0-11 7,274 727.4 
3,988 ------- .. 22-26 3,984 700.8 

June 4 10,678 467 53-63 9,800 800.63 June 6 15,540 87 49-(".0 15,540 1,295. 0 16 9,011 415 6-1-75 9,911 I 825.9 17 12, 094 2 61-it 10,100 981.725 0,325 I 447 1fl-8.t 6, 847 1 760.77 29 10,927 3 12-83 10.927 910.6 
84 '911 , 910.6 

OOLONY NO. 451 
OOLONY NO. 463 


~~;";. -';,700 r......124-26 .. "~~~~~ 

13 9, 173 I 7 27-36 I 8, 040 804. 0 May 11' 2,408 -------- 22-26 2,4081 481.62.5 10, 504 f 81 37-18! 10, 504 875.3 27-28 1.493, 746.5June 1~" 15,256. 125 I 41}-60: 15,256 1,271.3 25 12,138 36 29-10 12,138 11,011.5 14,247 I' 456 I 61-71; 12,976 1.170.6 June 6 13,100 125 41-52 13, 100 iI, 000. 9 , 72 , , 1,22.'; '1,2"..5.0 17 16,198 485 53-6:l 15,098 11,372.6 30 15,236! 243! 73-84 15,236 1,269.7 29 Ii,9a6, 372 64-75 17,936 n, 494. 7 

I July 8 16,140 I 349 76-84 11, 656 ~1, 295.1 
-~-..- ~...--.~-. ~."COLONY NO. 452 

COLONY NO. 471 
~:; 3'1--2:~43 ....---.j 22-26l 2,:143 468.6 I13 8.009 56 27'361 7, 132 il3.2 May 21'i 1,524 24-2025· 0,620 66 37-18 0,620 801.7 -------. 1,524 i 254.0June 1 2,610 

17 14,381 231 61-it 13,368 1,215.3 13 5,404 -------- 41-52 5.404 j 450.3 
June ij 12.151 549 4!l-60 12,151 1.012.6 -------- 30-10 2,356 214.2 

23 8,620 53-6272. 3 1,208 31,208.0 ---.---- 7, it9 I 771. 9 
30 14,400 555 73-84 I 14,400 1,200.0 

July 5 10,911 4 63-74 1O,9n I 009.2 
_ _________ .1___--''--_--',__--'___ 15 10,665 123 75-84 8,847 I 884.7 

COLONY NO. 453 
OOLONY NO. 472, 

~rny 3' 3,557 13 22-26 3.557 711.4 ~·~r--;--..-.-..-.-..-;---2-1-;---I-,-!--1-.013 , 13,467 97 : 27-30 12,04·1 1,204.4
25 15,339 4:15 ' 37-18 15,339 1,278.3 21 I 6,538 14 22-29 6,537, 817. 1

June fi 18,219 625, 49-60 18,219 1,518.3 June 1 11,829 12.5 30-10 11,012 :1,001. 1 
17 19.·11I 656 , 61-71 17, U26 1,629.6 13 I 13,447 165 41-52 13,4017 n, 120.6 
20 16,942 678 i2-83 16,912 1,411.8 23117.033 252 53-62 14,192 :1,479.2 

84 11,412 31,412.0 July 5. 19,315 2331 63 74 19,315:1,009.6 
15 17,070 259 75-84 13, S51 :1,385.1

"-.. . ~.,....-. ">.- -- ----.....--
I 

COLONY NO. 451 
COLONY NO. 473;:;u;-;-,I ;~;~- ....~.~~,-~:~, 1, 7~" ~;;.;~ 

I I
13 10,531 63 27-36 I 8,743 874. a i I].[ay 21 'i 6,450 I 24-29 I 6,450 j1,075.025 11,2iO 515 37-18: 11,270 939.2 June 1 I 12,826 I

June 6 16,200 486 4!l-OO' 16,209 1, 3t~. 75 4~ I 30-10 I 11, 151 11,068. 3
13 i11,936 ! 41-52 i 11,936 994.7

17 16,435 442 61-71 I' 15,084 1,3'1 .. 3 23 17,369 I 53-!!2 I 15,380 1. 538. 072 31,408 31,407.5 1~11July 5: 19,7561' 105 63-14,19,756 1,946.330 17,324 654 TJ-84 17,324 1,4013. 7 15 116,091 254 75-84 112,798 iI, 279. 8 

, Sealing began on the preceding day. 
, Estimated. 
• First scaling occurred 2 days earlier. 
, First scaling occurred rour days earlier. 
I Ob,-iously not n rull day. 
I },'Irst sealing occurred flve dllYs earlier. 
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TABI,E 5.-Record of sealed brood and computed emergence of worker8 ill package 

colonies at SomeT,~et, Ald., 1927-Continued 


COT.ONY NO. 475 COLONY NO. 493 


Computod emergence of Computed emergence ofScaled·brood counts Sealed· brood counts workers workers --r·--Days Aver· Days Aver· 
after age after ageWork· Erner· Work· Emer·Dato Drono Install· dally Date Drone instell· dailyer genee or genceing erner· Ing emer· 

package genco package genoe• ------------- ---------------
May 21' 7,133 0 22-29 7,133 891.0 Juno 21 1,619 25-26 1,019 809.5 
June 1 13,476 14 :10-10 12,584 1,144.0 27 '803 1803.0 

13 H,265 37U H-52 14,265 1,188. i 15 9,557 296 28-39 9,557 796.4 
23 17,574 401 53-02 15,197 1,5IU.7 27 10,201 377 4G-51 10,201 850.1 

July 5 15, oo.~ 853 63-74 15,065 1,255.4 July 8 12,406 277 52-jj2 11,616 1,056.0 
15 10,566 478 75-84 8,055 805.5 lU 7,7S9 63-73 0,733 612.1 

1 30 8,490 1 74-84 7,878 716.2 

COLONY NO. 491 
COLONY NO. 494 

2' 2,791 930.3 
27 J 708 '707.5 I 'June 2,791 I 0 24-26 

May 28' 4 ......._ 21 4 4.0 
15 5,817 7 28-39 5,817 484.75 Juno 2 3,978 ...._... 22-26 3,974 794.8 
27 8,772 4 4G-51 8,772 731.0 27 '1102 • 902. 0 

July 8 12,107 0 52-02 11, :170 1,031.2 15 19 28-39 12,100 1,008.:112,100 

19 11,151 0 63-73 10,117 919. 7 
 27 12,347 9 4G-51 12,347 1,028.9 
30 12,480 0 74-84 11,569 1,051. 7 July 8 14,542 52-jj2 13,513 1,228.4 

____._~_._._L__.____.__ 20 12,24S 63-74 12,248 1,020.66
Aug. 1 11,147 75-86 11,147 928.9 

COLONY NO. 492 
COLONY NO. 495 

1\fay 28 71 1 21 11 1.0 , 

Juno 2 i 1,&15 Zl2(; 1,644 328.S Juno 2" 24-26 1,080 360.0
1,080 I........ 


27 '400 , 490.0 27 '433 '443.0 
15 7,821 ~ I 28-39 7,821 651. 75 15 28-39 6,277 523.00,2771 13127 1 8,264 

bI 4G-51 8,2M 688.7 27 13.858 129 4G-51 13,858 1,154.8 
July 8[ 10,408 52-jj2 1l,719 883.6 July 8 15,015 117 52-62 13,860 1,260.0 

19 8,698 6.1-73 7,815 710.4 20 11,870 3 63-74 11,870 989.15 
30 l 7,743 0, 74-8-1 7,0:13 639.4 Aug. 1 12,007 j .... _.._ 75-86 12,007 1,000.5 

I ._J __ 

I Sellllng began on tho precoeding dllY. 

1 Estirnlltod. 

, First seallng occurred 2 days onrlier. 

, 0 bviollSly not 1\ full dllY. 

, A few sculet! cells were found 011 May 13 but these have been disrcgurdcd In the computation. 


DISCUSSION OF FACTS BROUGHT OUT IN 1927 BY PACKAGE COLONIES 
AS A WHOLE 

WEIGHT Ot' LIVE BEES IN PACKAGE ON AnnlVAL IN COl\lPAnISON WITH WEIGHT 
BlLU;D BY SHIPPEn 

Since each of the weekly lots consisted of one I-pound, one 2
pound, one 3-pound, one 4-pound, and one 5-pound package, the 
total weight of bees in each shipment should have been 15 pounds. 
Furthermore, since 10 shipments in all were received, the total weight 
of bees in these 10 shipments should have been 150 pounds. As a 
matter of fact, when the individual weights of live bees in all the 
packages are added the total (Table 6) is found to be 152% pounds. 
The total weight of bees in the 40 colonies actually used in the ex
periment in 1927 should have been 119 pounds, but the actual live 
weight received was 120 pounds. 

, 
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TABLJll 6.-Weight of live bees in packages when received at Somer8et, Md., 1927 

-
Weight o( bees Weight o( Ih'e hees In packages In

('tllled (or In 
the order 

Lot 1 Lot6Lot 2 Lot! 3 _I. Lot 4 Lot 5 

Pound, Pounds Kilo, Pound. Kilo, Pound,: liit... Pound, Rilo, Pound, KIlo. Pound, KilnsL _____________ 
2______________ I.W 0.71 1.47 0.67 1.21 I0.';5 0.79 0.36 1. 01 0.87 1.63 0.74 

1.94 .88 2.13 .97 2.511.14 2.13 .97 1.83 .83 1.98 .903______________ 2.95 1.34 3. 59 1. 63 2. \l9 1. 36 3.17 1.44 2.71 1.23 3.45 1. 574______________ 3.92 1.78 2.84 1.29 3.85 1.75 4.0,'; 1.84Ii______________ 4.20 1. Vl. 4. 2711. 94
5.32 2.42 5.10 2.36 4.20 1.91 2.40 , 1.13 4.20 1.91 6.45 2.03 

TotaL _____ 15.69 7.13 lii:58 7.54 1t5.i81i:9O li:42i5.l9 14.,'iO l'.59 17.56 7.98 
_I.--.. --

Lot 7 Lot 8 Lot 9 Lot 10 Total Average 
I 

~'-~-'~---""- .,- .~-------
L _____________ 

~ 

1.3210.60 0.04 0.29 2.51 1.14 1.47 0.67 14.,';1 6.60 1.45110.66 
3______________ 2.22 I 1.01 2.11 .96, 2.86 1.30 2.33 1.06 22.M 10. 02 2. 2M 11. 002 
4_____________.. 

2______________ 

3.08 t 1.40 3.12 1.42 i 2.93 1.:13 3.37 1.53 31.36 14.2,'j 3. 131i 1. 425 
4. 14 11. SS 2.g0 4.47 2.03 30.72 18.05 3.972 1. 805Ii______________ 2.21.4.86 4.00 U~! g:~ gi 4.47 2.03 45.07 20.49 4. W7 2. M9 -----.--

TotaL _____ -15.6217.10 I 12.77 16.11 7.32 152.70 69. 41 1.1. 27 Ir.. 941n.81 I 17. 27 1 7•85 

.In the foregoing totals the weight of dead bees is not included; this 
weight (Table 7) was almost 3X pounds on the basis of 5,000 bees to 
the pound. This is slightly more than 2 per cent of the weight called 
for in the total order, or of the total poundage shipped. Although 
the weight of live bees when received favored the purchaser, yet an 
actual loss in dead bees of even 2 per cent seems higher than neces
sary, especially when it is noted that six packages (Nos. 402, 431, 
435, 442, 443, and 474) furnished about half of the total number of 
dead bees. The number in each of the packages ranged from 1,105 
to 1,870. No particular reason was found for this heaVy' mortality 
save in the case of No. 431, in which the 1,374 dead bees may be 
accounted for in part by the fact that the sirup container had no 
hole and so the bees had no access to the foeder. All of the other 
five packages had taken sirup, some of them quite abundantly, but 
none were out of sirup. 

TABLE 7.-Number of dead bee8 in packages on arrival 

Dead Dead Dead DeadPackage No. Psck8geNo. Package No. Package No.bees beE!! bees bees 

401.____________ 452____________ _660 424____________ _ 475_____________ 695100 71402_____________ 1,870 425..__________ _ 453_____________ 481_____________ 50100 16 
1,374 200

4OC~___ ..________ _ 330 431.___________ _ 454____________ _ 482_____________ 150 
404_____________ 220 432____________ _ 455____________ _ 483.0___________ 120lGO 80405_____________ 15 433____________ _ 461- _ 484_____________ 250200 35 

150 220
411-____________ 90 434____________ _ 462____________ _ 485_____________ 75 
412_____________ 52 435____________ _ 463____________ _

1,127 100 49l..___________ 110413_____________ 50 441.___________ _ 464..___________ _ 492_____________ 100636 230414_____________ 45 442____________ _ 465___ • ________ _1,450 100 493_____________ 75415____________ _ 125 443____________ _ 1,642 471____________ _ 25 404_____________ 250421-___________ _ 45 444..__________ _ 372 472____________ _ 10 495_____________ 175422_____________ 50 445____________ _ 473____________ _944 75423_____________ 100 451____________ _ 50 4"14____________ _ 1,105 Total________ 16,2U 

Of the other 44 packages, 25 had 100 or less dead bees; 8 had 
between 101 and 200 dead bees; 5 had between 201 and 300; while the 
other 6 had between 301 and 1,000. There were no signs that star
vation played much part in the loss occurring in these 44. The bees 
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in each package had taken sirup on the railroad trip, but on arrival, 
with only 7 exceptions, each package still had over 100 grams of 
sirup in the can. Packages Nos. 412 and 444 had 10 and 20 graIllii, 
respectively, while packages Nos. 475,481,493,494, and 495 arrived 
with their sirup cans empty. Package No. 475, with 695 dead bees, 
had the largest number of dead bees of any of these '! packages, 
while package No. 481, with 50 dead bees, had the smallest num.ber. 
N one of the seven packages arriving with the smallest quantities of 
sirup in their feeder cnns were among the six showing the highest 
mOI,tlllity. 

1.'he average weights of the individuals (Table 9) in the seven fore
going packages give no indication of etlLrvation since only one (No. 
494) shows 11 low figure (107.25 mgm) in this respect. As a matter 
of fact, No. 472, which had the lowe,t average weight for individuals 
of I.uy of the 45 packages for which these data were determined, 
arrived with sirup lett in its feeder can and had only 10 dead bees. 

The mere presence of sirup in the can does not necessarily mean in 
itself an abundllnne of sirup available to the bees, because the sirup 
m11y not have pastlcd relldily from the clln. Possibly this WIIS a 
contributing cause of the high mortality rate in. No. 474, even though 
the fact that this package had alow average weight for individuals and 
when received hlld oV131' 100 grams of sirup left in the feeder can does 
not differentiate it from No. 472. 

The individual lots and the packages within each lot display a ,vide 
variation. The total live weights for the separate lots varied from 
11.42 pounds to 1/1.56 pounds. (Table 6.) As for the individual 
packages, in no instance did the l-pound package contain exactly 
1 potmd of live bees. Often it weighed more, but sometimes it weighed 
less. The one in lot No.8, for instance, contained only 0.64 pound, 
while the one in lot No.9 contained 2.51 pounds. Varying values for 
the other lots could be cited. The range for the 2-pound package 
was somewhat less, the minimum being 1.83 pounds (that in lot No.5) 
and the ma}"-lmum 2.86 pounds (that in lot No.9). The 3-pound 
package ranged from 2.71 up to 3.59 pounds. The 4-pound package 
fluctuated about I1S widely as did the I-pound package, ranging from 
2.84 to 5.08 pounds. The 5-pound package fluctuated even more 
widely, ranging from 2.49 to 6.45 pounds, and in only three lots did 
it eontn.in 5 pounds of bees or more. If these packages are typical of 
the ordinary run of commercial packages, such wide variations in the 
actual weights may account in part for the widely different results 
sometimes reported fTom packn.gAs of different sizes. It could not be 
e}..l)ected that II. suppose(lly I-pound package whieh really contained 
2~ pounds would compare other than favorably with II. 3-pound 
package, especially if the latter happened to be II. little underweight, 
or even with II. supposed 5-pound package which really contained 
only 2~ pounds, as did one package in this experiment. 

Under II. system whereby the bees are weighed as shaken, errors on 
the part of the helpers are to be expected, when all the conditions 
under which bees are shltken n.re taken into consideration. Errors 
would 1U\tUl'ally he greatest in paclmges of about the I-pound size 
because 1 pound may be so quickly shaken in directly from the frame 
or let in from a container thltt it is easy to get over the mark. Once 
the bees are in, it is less bother ItS well as less painful to nail the 
pnclmge up rnther than to let out or remove the excess bees, expecially 
when they hnve become angry. On the other hand, before a 5-pound r 
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package is completely filled the bees already in the package have had 
sufficient timo to become quite stirred up and to make vigorous 
attempts to get out of the funnel. If, in addition, the last colony 
from which bees are being shaken does not furnish quite enough bees 
to roach the 5-pound mark, a tendency to stop short of the mark, 
with tho thought that a few more or less matters little, might well 
be expected. That such actually is the case seems evident from the 
averages for the various packages. Thus (Table 6) the I-pound 
packages averaged noarly one-half pound overweight, the actual 
averago being 1.451 pounds. The 5-pound packages averaged nearly 
one-half pound underweight, their actual average being only 4.507 
pounds. The 2-pound packages were one-fifth of a pound overweight. 
The 3-pound packages averaged about 0.14 pound overweight; while 
the average of the 4-pound package was a mere trifle underweight, 
the eXllct Ilmount of shortage being 0.028 vound. 

If the foregoin~ conditions are general, even though the package 
shipper losas nothmg, owing to the fl~ct that the average of the weights •
of all his packages irons out to the proper figure in the long run, yet 
indivi.dual purchasers of the bees here and there Jose money on their 
orders, while others obt.ain an undeserved gain. Since it seems hard 
to get accurate woighin~ at the tinle of shn.king, and since it is a 
simple matter to have slupping containers of a standard weight as well 
as feed cans which contain a standard weight of a given sirup, it 
would seem a simple and businesslike procedure to weigh each pack
age again at the station or elsewhere just before shipping, to deduct 
the proper tare to cover shipping cage and food, and to charge the 
purchaser only for the weight of bees actually in the package. . 

Under the foregoing plan, the shipper could collect for only 2}, 
pounds of bees in the case of package 435, received on April 6, instead 
of receiving pay for a 5-pound package. On the other hand, he would 
receive pay for 2}~ pounds of bees instead of for only 1 pound in cases 
like pncknge No. 481, received on May 11. Such a scheme would 
entail Jittle ndditional burden on the shipper. The result would be ..
full value to the buyer at lenst in respect to weight, and, on the other 
hand, full vnlue to the shipper for· every pound sold, regardless of 
accuracy or its lack on the part of those doing the shaking. 

Of course it would be far better for the purchaser to get the exact 
weight he orders in each package, because if he decides he needs a 
certain number of 3-pound packages for a certn.in purpose he does not 
order on the bn.sis of total poundage but of individu.~l units. Other
wise he would order only in terms of total poundage. Consequently, 
in the example given, although the total poundage would be the same, 
he would not want, half of his pn.ckages to contain only l}f pounds and 
the other ha1f to contn.ID 4Yz pounds, because the strength of the pack
ages would be too uneq un.l for his purpose, and he ought not to be given 
the task of taking from one and adding to the other in order to equalize 
them. 
RELATION BETW~;EN NUMBER OF BEES IN PACKAGE AS COMPUTED ON BASIS OF 


INDIVIDUAL SAMPLE AND BASIS 0.' 5,000 BEES TO THE POUND 


The numbers of bees in each package, computed on the basis of the 
individual weights derived from the representative sample (Table 8), 
also show wide variation. Thus the 4-pound package of lot 2, on 
March 23, contained 4.2 pounds of live bees, as did the 5-pound 
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packnges of lot 3 on March 31 and of lot 5 on April 14. Yet for the 
4-pound package of lot 2 the computation gives 14,585 bees; for the 
5-pound package of lot 3,13,066 bees; and for the 5-pound package of 
lot 5, only 11,365 bees, a number about 20 per cent lower than that 
computed for the 4-pound package of lot 2. As another example, the 
4-pound package in lot 10 on arrival contained 4.47 pounds of live 
bees while the 5-pound package in lot 6 contained 6.45 pounds, being 
about 40 per cent heavier, yet the computed total for the latter in 
bees, 19,376, was only 448 more than that computed for the former. 
As an extreme case, package No. 445 contained over IX pounds more 
live bees than did packa~e 474, but its computed total of individual 
bees was less. These varlations are due obviously to variations in the 
averll,ge weights of individual bees in each package. Such variations 
in turn may prob!\bly be explained, in part at least, by the size of the 
lond of food carried. In this connection, since the bees in the sBmples 
hnd been confined not more than three days, the rectal content is 
disregarded. 

TABLE S.-Number of live bees in packages on arrival! 

:C:~:~O'-I"~b~O;_II_P_B_C_ka_g_O_N_O' I_Wb_o~_k_er_l_p_a_Ck_a_g~_.N_O_·.1_'_N"b_:!_e_r Package NO.: WbO:!~~-
411___________ 1 5,044 433___________ 10.715 455___________ 111,376 482___________1' fi,049
412___________ 7,754 434___________ 8,638 461___________ 4,300 483__________ _ 9,029
413___________ 11, fi8S 4:15___________ 7,2<J·I 462___________ ;,429 48,'___________ , 16,145 
414___________ 14,585 441.__________ 6, IlSO 463___________ 10,755 48L---------i 12,334
415___________ 17,22<J H2___________ 6,573 4"'___________ 14,329 1491.._________ 1 6,413
421 ____.______ 3,<J52 443___________ 10,120 4ft5_______ .___ 14,288 492___________: g,93;
422____.______ 8,129 444.0__.______ 13,629 471 ____.______ 2.199 493___________1 10,918
42:l_____ •_____ 10,021 445___________ 11,365 472___________ 9,346 494___________, 18,928 
424______ .____ 14,836 451.__________ 5,831 473__________ • 11~_,.,~-1~71 l·t95------.---.'\' 16, r,03 
42.;._______.__ 13,Oli6 452._____ . ___ . 5,622, 474___________ , 
431.._________ 3,175 453.__________ 10,300 475___________ 14,527 
432.__________ 0,519 I 454___________ 14,IJ71 481.__________ 8,678 

I Computed (rom data in 'l'ables 6 Bud 9. 

In Tnble 9, showing average individual wei.;hts in snmples of bees, 
the minimum avemge is 102.71 mgm, and the ma:-..;'mum 168.06 
mgm. On the other hand, if a pound of bees contains 5,000 bees on 
an Ilvernge (34, lJ. 760), the average weight of all individual bee is 
90.91 mgm·. In no cuse, as just pointed out, wus such u low figure 
found. Obviously, therefore, under these conditions, computing the 
number of bees III the packages on a basis of 5,000 bees to the pound 
would give totnls different from those obtained by using the uvernge 
individuul weight of bees in u representutive sample. For instance, 
pncknge 421 arrived WIth l.2 pounds of living bees, which, at 5,000 
bees per pound, would menn 6,000 bees. On the basis of individual 
weights (Table 10) the number was 3,952, or less than two-thirds 
as mnny. 
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TABLE 9.-Average weight of bee8 in sample8 from 45 packages, 1927 

Avor· Aver· 
Size of Sizo ofWeight :f.0 Weightpack· Dees in w ght pack. Deesln ofsam· w:r:htLot NO.1 ofsam· Lot NO.1 ago as sample of Indl· age as sample oHndl.pie pieblliod vidual b1lled vidual 

bees 

----~I ------
Pounds Number Mum Mum I Pound. Number Mum :Mgm 

51 6,774 132.S2 S5 ).1,844 139.34 
2••.••• 52 6,505 125.10 2.•••.• 57 7,749 135,95

2. _. ____ .... ___ . ___ ...... 130.173...... 
~l 

6,800 136.00 7•••••••••••.•••• 3 93 12,106r····· r·····40••••• 5, S93 130.00 4••••.• 05 S,528 131. 20 
5.••••• 6,575 136.98 5•••••• S3 12, 838 154.67~~ , 7,O'J7 SO 10,552 131.90136.16 r......
2•••••. 49 6,970 so S,217 10:<0713______

3•••••••••••.••.. 79 10,722 78 10.915 139.94m: ~~ lis.. .............. ~====== 
4..__ .._ 130.7tl L _____r····· 63 8,238 94 10, 13i. 107.835______ US 9,940 14(, 18 I 5_.• ____ 71 8,S95 125.28 
105 11,005 69 9,064 131.3611;1. 3~ 11 L.____1I4l1, [~ I 2__• ___ " Igt 39; 9_____ •______• ___ 3______ 70 10,311 147.30

61 9,077 62 8,007 143.66r----- sa 111.154L-·--··------·-l3::::::40.____ 11 65 9,707 149.34 .. 4._____ 91 13,020 143.085______1 90 , 13,94·1 154.93 !\ 5______ 74 10,620 14:1.51
1.____ .1 8.1 I 10, SIO 130.24 J I 1._____ 58 6,060 104.48I 2___._-' 6'. I S,081 126.27 I 2__.___ 12:1 14,471 118.615______ • _________ :1.____ .1 
4_____ .1 731 9,480 121.54 I 1O--.--.---------1!3------ III 15,556 140.149S . 12,198 ",.. '/ • ______ , ",.,.00 "'. " 5______1 84 f i1, Il7 108.011 : 5______1 S6 10,515 122.271._____I 70 I 10,026 126.91' --,-- 2-_____1 160.08 . TotaL ____________. 3,522 471,910 ____• ___

6_______________-' 3______ · 71 11,366 
12f> ! 19,206 152.43 i A"crago weight of bees in samples________ • 133.99 , ~-----) III f 13,922 125.42 I Weighted average' individua weight of 

; L ____) 151.22!1 bees in the packages ___ •__. ____________. .135.85lJ7 f 17,693 

I Samples wero not taken (rom lot No.1. 

I Method o( obtaining this woight~d average Is gi"en on p.24. 


Since in every case the average individual weight of the workers in 
the packages is apprecia bl~T greater than 90.91 mgm it may be assumed 
that the difference is made up by the weight of hone.v or sugar sirup 
taken by the bee when smoked just prior to shaking, or else taken 
from the feeder during shipment. It hus been reported that bees at 
times may carry their 0'\'11 weight in honey In their honey sacs. This' 
condition was not quite reached in any of the packages, if we accept 
the average weigllt of the worker bee as 90.91 mgm, because the high
est average individual weight is only 168.06 mgm. 

The total number of bees in the samples taken from the 45 packages 
in lots 2 to 10, inclusive, was 3,522. Since their total weight was 
471,910 mgm, the unweighted average individual weight is 133.99 
mgm. The weighted averaO'e, obtained by first multiplying the 
average individual weight caYculated for each package (Table 9) by 
the weight of living bees determined for that package (Table 6) 
and then dividing the sum of these products by the sum of the live 
weights of all of these packages, is a trifle larger than the unweighted 
average, being 135.85 mgm. This figure is very nearly one and one
half times as large as 90.91 mgm, the figure commonly accepted in 
this country as the average weight of empty bees, and may mean 
that the bees in the packages were carrying nearly half their weight 
in honey or sugar. 

In other words, one-third of the weight of the bees at the time they 
arrived was really sugar sirup or honey in their honey sacs. Whether 
they carried this much when they were placed in the packages is 
another matter, but if they had no honey in their honey sacs when 
they were shttken into the containers, and if they made up the differ
ence in average weight by sirup taken on the trip, then the total 
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poundage of bees was one-third underweight when shipped. This 
does not seem likely. 

Although it is only to be expected that bees when shaken into 
packages will be carrying some honey in their honey sacs, the amount 
will vary under different conditions and manipulations. Certain. 
producers may use every care to avoid disturbances which cause the 
bees to fIll their honey sacs. at the time of shaking j others, intention
ally or not, may so manipulate the bees prior to the shaking process 
that the bees will have a maximum load in their honey sacs when 
they are put into the shipping cages. Under these two extremes il. 
pound of. bees of uniform size would vary in the number of bees it 
contained j a pound put up under the last mentioned conditions would 
contain fewer bees but more honey or sirup. Until some method is 
arrived at of seEing bees more nearly on the basis of numbers instead 
of weight, the pUl'chnser may at tImes be buying more honey and 
fewer bees than he is awnre of. 

IMPORTANCE OF Q!JANTITY 010' BEES IN PACKAGE 

The relative importance of different-sized packages of bees depends 
on the use to which they are to be put and the time when they are 
received. If they nre bought primnrily to build up into colonies to 
gather the honey flow or to act as pollenizers, their proper size will be 
governed somewhat by the time nvailable for them to build up. 
Obviously, the shorter the time, the larger should be the package. If 
they are bought solely to act as pollenizers, the package should 
certainly be as large as practicable. If they are bought to reinforce· 
an established colony, the foregoing considerations would also seem 
to govern. 

RELATION BETWEEN SIZE OF PACKAGE AND RAPIDITY OF BUILDING UP 

The rapidity with which a colony builds up is of course depeiIdent. 
on a number of factors, which include the number of bees on hand,. 
the prolificness of the queen, weather conditions, and the quantity 
of nectar. and pollen available. In this experiment, as already 
mentioned, an endeavor was made to provide uniform queens and 
food in abundance for the colonies. The weather early in the experi
ment was somewhat unseasonable at times, but on the whole proved 
favorable in the case of most of the colonies. Hence, at this point. 
only the question of size of package as related to rapidity of building 
up will be discussed. 

In a tabulation (Table 10) by colonies, showing the weekly popula
tion in bees reared after the packages were installed, arranged in the 
order of thQ number of bees in the packages when they were received, 
with few exceptions a general tendency for the larger packages to 
build up more quickly into a higher total population is apparent. 
This is also shown graphically in Figure 3. If the packages are 
divided into two groups, the first comprising those packages with 
10,021 bees or fewer when received, and the other those packages. 
with more than this number, 17 colonies fall within the first group and 
18 within the second. Eight weeks after being received, only 2 of 
the first 17 colonies, or roughly 12 per cent, had over 30,000 bees, 
while 7 of the last 18, or roughly 40 per cent, had this number or more. 
In the next week these figures had moved up to four-sixteenths 
(25 per cent) and thirteen-seventeenths (over 75 per cent) respectively,. 
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1 colony having dropped out of each group (Nos. 411 and 425) forreasons mentioned earlier.
The highest population computed for any colony in the course ofthe first eight weeks was 43,000 in No. 4.53, while No. 455 was secondwith 41,800. The computed number of bees in No. 453 on arrival was10,300 while No. 455 had the most of any of the 35 packages, 19,376.Of the :;;econd group, 3 had already reached 40,000 or more by the endof the eighth week, but none of the first group had done so. Fiveof the second group had 35,000 or more, but the same can be said ofonly 1 of the first group, and this was the second strongest packagein this group originally. Fourteen packages in the second group had25,000 or more, but only 5 of the first group exceeded the 25,000 point. 

TABLE lO.-Colwputed worker populations for successive weeks after installingpackage colonies used in 1927, arranged in Ord('l' of package strength computed onbasis of representative sample· 

Com·
pnted

number ComputOlluumber 01 bees in t'Otouy at eud of uumber of weeks specified 1of beesColon~' Xo. In
packllge
when

received 4 5 6 7 8 9 10 11 12._- ----------------- 471.................. 2,199 1.270 2,809 4,781 7,933 12, 372 
 16,643 21,468 25,787 28,828431... __............. 3,175 2,187 3,944 
 5,533 8,997 14,538 19,390421...____ , ..... __ .•• 3,952 975 4,459 6,983 9,899 22,214 
26,671 

'32;433' -------15,807 26,726411.....______ ....... 5,O.\<! -------711 313 898 1.252 1,372452.................. 5,622 3.769 
 8.761 14,284 20,107 27,195 '3i~i22' '34~ii37: -37~537· "40~ii4451 .................. 5,831 3,3OB 8,936 14,992
491............._.... 6,413 
21,515 30,414 35,730 38,359 41,056 43,421
3,981 7,377 11, ,,09 16,626 23,259432..___.._...... __ .. 6,519 4,301 

26,400 29,445 32,279 34, 524442_____ • ____________ 7,568 9,857 14, 805\24, 065 29,755 37,4536,573 2,690 5,024 7,118441.___ .. ___ ...___ .._ 11, 776 18, 084 22,941 28,539 -35~071- "40~7886,680 2,958 5,829 8,834 13,507 19,404435..______ ....______ 7,294 4,899 
24,133 28,913 33,962 38,350

412__ ...._________ .._ 9,013 12,596 18,853 25,221 27,310 31.012
422________ • _________ 7,754 133 438 1,276 1.808 2,101 2,306 2,178 "2;~i' ..-:i~2ii7
434______________ .. __ 8,129 1,274 6,098 11,309 16,591 21,638 27,279 29,115 30,462 ---- .. --8,638 5,218492____ •• _...________ 9,653 13,434 19,256 2&,343 32, 610 38,1898,937 2,787 7,349 12,022 16,843 22,637 25,863 26,274 -26~290- -------472......___ • ___ ._. __ 25,945
423.• __ • ____ " __ • ___ ' 

9.347 5, 720 112' 554 19,791 27,635 36,914 41,679 46,122 49,46910,021 223 51,321
443__________..._____ 4,340 9,270 14,056 18,538 24,730 27,97510,120 4,143 8,432 12,718

5,375 12,860 20,191 27,154 

31,117 
"44;800473 ____ ....... _____ .. 10,147 

19,538 27,682 32,676 37,425 42,266
453______ • ___ ..._____ 10,300 5,966 

36,290 41,789 45,828 48,922 50,918
433 __________________ 14, 398 23,271 32,459 4ii.087 48,083 51,059 52,285 52,980463________ .. ________ 10,715 4,952 9,224 12, 849 18,474 Zr,958 32,919 39,134
493..__ • __ ...________ 10,755 3,901 10,981 18,238 25,937 34,727 40,434 43,817 '4ii~ii24-

------.
10,918 3,218 47,9918,793 14,529 20,4~ 27,460445. _. __ • __ . ________ ' 11,365 4,235 9,303 

31,190 29,900 28,865 27,927
413. __ ••_____________ 14,449 19,920 25,864 27,926 28,639 29,144 28,99811,985 1,501 4,551 9,239425____ . _".' _. ______ 13,066 

13,072 17,246 22,934 27,704 32,328 38,057444____ ..____________ 2. 214 7,907 14,925 22, 724
475 __________________ 13,629 -------- 3,764 14,920 

29,99J. -30;2iiii- '33~iiii8- -35~35ii-
..----- .. 9,204 22, 059 36,675414 __________________ 14,527 6,241 13,997 22,094

14.585 
30,415 40,060 44,192 45,224 44,565 41,882454 __________________ 1,003 4,230 9,363 13,540 18,068 25,368 32, lOB 37,201 43,294424________ .. ________ 14,671 3,537 9,657 16,167 23,153 32,609 38,589 42,068 45,556 48,676495 __________________ 14,836 576 4,690 9,418

16,603 
14,615 19,835 24,491 26,606 28,506 -- ..----415 ___________ • ____ .. 

17,229 
2,049 5,731 11,299 19,383 27,993 34,493 37,735 39,125 38,045

494 _____ .,.,_________ 18,928 
2,103 6,451 13,007 19,902 27,507 34,229 38,072 40,325 42,342

455. ___ .. __________ •. 19,376 
5,882 12,946 20,066 27,268 35,464 37,971 38,058 37,S07 37,107401 ________ . __ • ____ ._ 6,589 15,691 24, 232 32,768 41,829 43,369 41,139 39,044 36,882

402__ • __ • '" _________ e') ::so 1,434 3,473 7,196 10,529 12,397 12, 267 10,697 7,297403________________ •• e') 1,301 2, 203 4,001 7,854 11,751 14,356 18,224 22,899 25,637404..._..____________ (') 2, 516 5,208 9,131 16,943 25,133 aO,38i! 34,842 3i,857 38,671405____ ...._________ ' e') 808 5,553 10,036 17,9OB 27,075 36,031 40,881 45,313 44,830(') 3,155 7,362 11,894 20,157 29,280 35,859 41,517 46,273 49,110 
1 Onl\' bees rcared alter installing tbe packages are considered in the computations. From thecompu·tations 'gl\'en iu Table 5 a few bees emerged in colonies Nos. 441, 455, 472, 475, 492, and 494, even on thetwenty·first day after installation, the last day of tbe third week.
I Number of bees in package when received was not computed. 

In relative rate of increase, the smaller packages appear at anadvantage. If the package containing the largest number of beeswhen received, No. 455, is used as a base, it is easy to determine theratio between the population of this package and that of any of theother packages when received by dividing the number of bees in the 
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FIGURE 3.-Computed nllmber of new bees in package colonies in specified weeks after Installation 
in 1027. Each colon~' is represented by a dot and' Is Identified by the last two figures of the 
number assIgned to It. The horizontal position of each dot indicates the computed number of 
bees In the packa~~ when it was received. The vertical position of each dot Indicates the com
puted number of ees present that were reared after the package was installed 
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latter into that in No. 455. Thus it is seen (Table 11) that No. 455 
had 8.81 times as many bees when received as did No. 471; in other 
words, No. 455 would have made 8.81 packages the size of No. 47l. 
If the computed population in No. 471 at the end of 12 weeks is mul
tiplied by 8.81, it is evident that 8.81 packages the size of No. 471 at 
this time would have had 253,975 worker bees on hand, theoretically. 
This number is nea.rly seven times the number computed as being 
in No. 455 at the end of the same period. All the other packa~es 
show roughly the same tendency in a degree varying directly WIth 
their original population. It should be pointed out, however, that 
No. 471 at its height of population (28,828) at the end of the twelfth 
week actually had less than 70 per cent as many bees as No. 455 at 
the height of its population (43,369) at the end of the ninth week. 
At the latter date the equivalent of 8.81 packages, each the size of 
No. 471 originally, would have had a collective population (8.81 X 
16,643) only ahout 3% times as great as that of No. 455. The com
parative cost in honey, and otherwise, of producing all these hees in 
both cases is not under consideration at this time, No. 455 apparently 
was not laboring under ideal conditions for brood rearing, since No. 
453, which began its careel' with only a little over half the number of 
bees in No. 455, at the end of the ninth week had nearly 5,000 more' 
bees. This colony led all others in maximum popUlation attained dur
ing the experiment, having 52,980 bees at the end of the twelfth week. 
TABLE l1.-Converted populations of colonies obtained by multiplying the com

puted population of each colony by a factor equal to the ratio of the original popu
lation of 'package No. 455 to that of each package in question 

I
Hntio 

be
tween 

IN~nd55 COD.crted population at end or number or weeks specified 

Colony No. each 


pack- ' 

age


when __ 

cet~~d 4 5 t 6 7 8 • 9 10 11 I' 12 
471._____________ 8,81 1,1,189 24, 7~7 42,120 69,890 IOB,997 146, 6~5 189,133 227,183 253,975 • 
431._____________ 6. JO 13,3-11 24,058 33,751 54,882 88,682 118,219 162,693 ________________ _ 
421._____________ 4.90 4, i78 21,840 34,217 48,505 77,454 103,849 130,957 158,922 _______ _ 
411._____________ 3.84 303 1,202' 3,448 4,8OB 5,268 
452______________ 3.45 13,00.1 30,2'25 49,280 69,369 93,823 -107;371- -li9;498- -i29;503- -i38;393, 
451._____________ 3.32 10,983 29,668 49, li3 71,430 100,974 1I8,624 127,352 136,306 144,158, 
401._____________ 3.02 12,032 22,279 34,757 50,211 70,242 79, 728 88, 924 97,483 104, 262 
432______________ 2.97 12,774 22,477 29,275 43,921 71,473 88,372 111,2.15 ______________ ..__ 
H2______________ 2.95 7,936 14,821 20,908 34,7391 53,348 67,676 84,190 103,468 120,325 
4·11._____________ 2.90 8,578 16,004. 25,619 39,170 56,446 69,986 83,848 98, 400 Ill1' 21572,6451 82, 492 ________________ _435______________ 2.66 13,031 23,975 [ 33,,505 50,1491 67,088 
412______________ 2.50 332 1,095 3,190 4,520 5,252 5, 765 5, 445 6, 152 8,01S 
422______________ 2.38 3,032 14,513 2&,915 39,487 51,498 64,924 69,293 72,500 _______ _ 
434______________ 2.24 1.1,688 21,623, 30,092 43,133 63,488 73,046 85,543 ______ : _________ _ 
492______________ 2.17' 6,018 15,947 26, D88 36,5-19 49.122 56, 123 57,01li 57, 049 50,301 
472______________ 2. G7111, 840 25,987 40,967 57,204 76,412 86, 276 95,473 \02,401 106,234 
423____________ __ I. 93 430 8, a7r. 17,891 27,128 35,778 47, 729 53,992 60, 056 
443______________ I. 91 7,913 10,105 24,291 37,318 52,873 62,411 71,482 80,728 --85;:568 
473______________ I. 91 10,266 24,563 38,565 51,864 69,314 79,817 87.,531 93,441 97,253
45.1______________ 1. 88 11,21" 27,066 43,749 (;1,023 81,004 00,396 9:i, 991 98, 296 99, 602 
433______________ 1.81 8,963 16,695 23,257 33,438 50,604 59, 583 70, 833 
4tl3______________ 1. 80 7,022 19,766 32, g28 46,687 62,509 72, 781 78,871 --83;023- --80;384 
493______________ 1.77 5,69!\ 15,564 25,716 36,250 48,601 55, 206 52, 923 51,091 49,431 
445______________ I. iO 7,200 15,815 24,563 33,864 43,969 47,474 48,686 49, 545 49, 297 ..413______________ 1. 62 2,432' 7,373 14,967 21,177 27,939 37, 153 44, 880 52,371 61, 6520 
425______________ 1. 48 3,277 11,702 22,089 33,632 44,387 
444______________ 1.42 .________ 5,345 13,070 21, IS" 31,324 --4~-ii78- --47;800- --50;200- --52;078 
475______________ 1.331 8,301 18,616 29,385 40,452 53,280 58,775 60,148 59,271 55,703
414______________/ 1.33 1,369 5,625 12,452 18,008 24,030 33, 739 42, 703 49,47. 1 57, 581 
454,________ _____ 1.32 4,669 12,747 21,340 30,562 43,044 50,937 55,530 60, 134 64, 252 
424______________1 1.31: 755 6,1<14 12, 338 19,146 25,984 

32,083 34,854 37, 343 t-------495______________ 1.17 I 2,397 6,705 13,220 22,678 32,752 40,357 44,150 45,776 44,513. 
415______________ 1.12 i 2,355 7,225 14,508 22,290 30,SOB 38,336 42, 641 45, 164 47,423 
49"-- ____________1 1. O'l, 6,006 13,205 20,467 27,813 36,173 38, 730 38, 819 38,563 37, 84~ 
455 _____________ ; 1.00 6,589 15,691 24,232 32,768 41.829 43, 369 41, 139 30,044 36, 882: 
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THE DEVELOPMENT OF PACKAGE-BEE COLONIES 

For relative increase in population, therefore, there seems in this 
experiment some advantage in using an equivalent number of smaller 
packages in place of one large package, provided there is sufficient 
time to build up. On the other hand, in this experiment, it was the 
larger packages which gave quick results, such as are so highly desir
able in cold weather, or if the package bees are to be used directly 
as pollinating agents or honey gatherers. Nos. 411 and 412 are 
good examples of the fact that small packages can not be used at all 
seasons and under all conditions. The one had 5,044 bees and the 
other 7,754 on arrival, yet No. 411 succumbed to rigors of weather 
and the development of No. 412 was much reduced under the same 
conditions. The splendid record of No. 471, which began with 2,199 
hees and increased its popUlation slightly more than thirteenfold in 
12 weeks, may be attributed in part to the good weather under which 
it developed. 

Any apparent advantage of a small package over a large one, if 
received in favorable weather and with sufficient time to build up, 
seems du.e to the fact that tmder normal conditions the larger package 
reaches the normal seasonal level of colony population quicker. 
Consequently, if received too early, it can only drift with seasonal 
factors after building up, and so, among other things, it may even 
get the swarming impulse. The sTIlaller package, however, has a 
longer road to travel in building up, bnd hence, if it succeeds ill doing 
this, its record may look more impressive than that of the larger 
package installed at the same time. 

AqTUAL LENGTH OF TIME NECESSARY FOR BUILDING UP 

Regardless of the size of the original package, it is of the utmost 
importance that a package colony should build up quickly enough 
to avoid the danger of all the original bees disappearing before tho 
colony is able to shift for itself. If the average period of life for the 
worker bee during the active season is 5 or 6 weeks, and if the bees 
in the package are young enough to average about 1 week in age, it 
is to be expected that some penod after receipt of the package bees, 
but before about 5 weeks later, will be marked by the heaviest mortal
ity among them. If this is the case it should be attended by a reduc
tion in brood-rearing activity from the rate in the period immediately 
preceding and followin~. This would result in reduced emergence 
during a corresponding length of time three weeks later. 

The emergence rates (Table 5) of the package colonies between 
the date of receipt and eight weeks later show such a break in 23 
of 40 cases, beginnin~ as early as the end of the fourth week in some 
colonies and not ending tmtil during the eighth week in the case of 
others. These colonies were Nos. 402, 403, 404, 405, 411, 412, 413, 414, 
421, 422, 423,431,432,433,434,435,441,442,443,455,473,491, and 
493. Fourteen of the remaining seventeen colonies (Nos. 415, 424, 
444,445,451,452,453,454,463,472,475,492,494, and 495) showed 
within ei~ht weeks from installation a period marked by slight or 
comparatIVely slight increase in the rate of emergence. After the 
break the rate of emergence rose to a level much higher in most cases 
than it had attained before. Even in Merrill's colonies an apparently 
similar condition is found. 

By the end of five or six weeks after being installed, 26 of the 35 
colonies used in 1927, whose original package population was de
termined, had reared enough new bees to equal this population. 
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(Table 12.) .Deducting three weeks, the time durin!; which no beesemerged after the package was installed, gives a perIOd of from twoto three weeks during which the emergence was sufficient to equalthe original package population. During the next two weeks, in allcases except one, the mcrease in population likewise at least equalledthe population in the packages originally. In several instances thisoccurred within one week. As a matter of fact, the computationsshow that at the end of the eighth week 13 of the 26 colonies hadpopulations in new bees which were more than 3 times IlS large asthose in their corresponding packages, while 6 of the 13 had rearedenough new bees to make populations. 4 to 5 times as large. Aftertracing the development of the packages this far, it becomes difficultto make generalizat.ions as to the subsequent rate of increase whichwill fit the majority of the package colonies. 

TABLE 12.-Ralio between population 1 of package colonies for successive weeks andthe populatioTl of the respective packages on arrival, 1927 

Com· Ratio of population of col&n. (at em! of number of weeks specilled) toputed original population of package
Colony No. numher I---,---.,.----;-----~--~---;--....- 

______ I.O_~_,::,_~_~g_i~ _4_1_5__6__7_1_8__9__1_0___1_1___12_ 

47L.............. 2,100 0.58 
 1.27 2.17 3.6\', 5.63 7.57431................ 3,175 .69 1. 24 1.74 
0.76 11.i3 13.11


421................ 
2. 83 4.58 6.11 8. 4 ................
3.952 .25 1.13 1. n 2. 5 4. 0 5.62 6. 76 8. 21 ........
m========:::::::: g: ~ :g~6 d~2 i ~ 3: ~ I .L ~ "'5'-54' '''6.'iii' '''6.'00' ....7.-ii451................ 5, 831 .57. 1. 53 2. 57
49L............... 6,413 
3.69 6.22 6.13 6. 58 7.04 7.45
.62 1.15 1. i9 2. 59 3.63432................ 6,519 .66 

4. 12 4. 59 5. 03 5.38
1.16 1. 51 2.27 3.69 4. 56442................ 6, 573 .41 .76 
5. i5 ................
1. 08 1. 79 2. 75 3.49 4. 34441................ 5. 34 6. 21
6,6S0 .44 I .87 1.32 2.02 2.111 I 3.61 4.33435................ 7.294 5.08 5. 74
.67 1. 24 1. i3 2. 58 3.46 3. 74 4. 25 ................
412................ 7.754 .017 .056 .16 .23 .27 .3
422................ 8,129 . 16 1 .75 
.28 .32 .41


434................ 
1.39 2. 04 2. 66 1 3.36 3.58 3. 75 ........
8.638 .6 1.12 1.56 2. 23 3.28 3. is 4. 42 ................
4112 ......_........ 8,1137 .31 .82 1.35 1.88 2. 53
472.__............. 9,338 .61 

2. 89 2.114 2.114 2. 9
1.34 2. 12 2. 00 3.95 4. 46423................ 4.114 5. 3 5.5
10.021 .02 .43 .113 1. 4 1. 85 2. 47 2. 79443................ 10,120 .41 .83 1.26 1.93 
3. 11


4i3................ 10, 147 .53 
2. 74 3.23 3.7 4. 18 4. 43
1.27 I. 00 2.68 3.58453................ 10.300 .58 

4. 12 4.52 4.82 5.02
1.4 2. 26 3. 15 4. 18 4. 67433........ ........ 10.715 .46 .86 1. 2 
4.116 5. 08 5.14


463.........._____ • 10,755 
1. 72 2. 61 3.07 3.65


4113 _____ • ____ • __ .__ 
.36 1.021 I. 7 2. 41 3.23 3.76 4.07 --'4'-34' ----4.-.ii10,918 .29 .81 I. 33 1. 88 ~ 2. 52 2. 86 2. 74445 __ • ____ .________ 11.365 .37 .82 1.27 1.75 2.28 2.46 2.52 

2.64 2.56
413________________ 11,985 .13 .38 .77 

2.56 2.551.09 1.44 1.91 2. 31 2.7
t~:::=::=::::::::: 1~::: .17 :~ 

3.18
1:~ l:~ U2 --'2.'22' '--2'-47' '--2.'59' ----2.-00475____ . _____•____ • 14,527 .43 .00 1.52 2.09 2. 76 3.04 3. II 3.07414________________ 2. 8814, 58.~ .07 .29 .64 .113454________________ 14.6il 

1.24 1.74 2. 2 2. 55 2.97.24 .66 1.10 1.58 2. 22424 ____ • __ • ____ • __• 14,836 .04 .32 
2. 63 2. 87 3.11 3.32

495.______________ • 16,603 
.63 .00 1.34 1.65 1.79 1.92.12 .35 .68 1.17 I. 69415. __ .____________ 17.229 

2. 08 2. 27 2.36 2.29.12 .37 .76 1.16 I. 6 1.00 2. 21 2. 344114 ____ •________ .__ 18, Il2S .31 .68 2.461.06 I. 44 1.87 2. 01 2. 01455________________ 19,376 .34 .81 
2. 1.061.. 25 1.69 2. 16 2. 24 2. 12 2. 02 1.9 

1 Oaly bees reared after iOlStailing tbJ packages are considered in tbe co'mputatlons. 

In the two cases in 1926 in which the population in the eleventh weekwas computed, a slight increase was evidently still in progress eventhen. Of 29 package colonies investigated in their twelfth week in1927, 24 attained their maximumlopulation in this we~k. Threeof this number belonged to lot 1, an so their original packagelopulations were undetermined, but 9 of the remaining 17 belonge to thegroup having populations of more than 10,021 on arrival. 
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The points just discussed arc of special interest and importance 
since, coupled with the fact that none of the packages.studied for 10 
or more wceks reached its maximum population (Table 10, figs. 4-6) 
before the ninth week, they would seem to indicate that packages 
should be instnUed at least eight to nine weeks in advance of the main 
honey flow if they arc expected not only to replace themselves but 
also to reach apprmdmately their mnximum strength before the 
nectar flow is on. 

In general, the smaller the pnckllge, the longer the time it requires 
to build up; but no package should be bought earlier than the time 
required to fulfill the purpose for which it is bought, whether this be 
for it to build up in time for a honey flow or for its bees to serve di
rectly us pollinnting ngents. If packages are obtained too eariy, the 
beekeeper may be rushed for time when they an-ive, he may pay a 
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price higher thun he would pay later in the season, in certain regions 
he may run the risk of losing the bees in unseasonable weather during 
shipment or nfternrrivnl, or he may even run the risk of having them 
build up to mnximum strength so soon tbnt they will get the swnrm
ing fever before the mnin honey flow is on. Needless to say, obtaining 
pncknges too Inte mny also mean wasted time nnd money on the part 
of the purchaser. The beekeeper must know his region, its well,ther, 
its honey flows, and its pollen yields. He can then pick the right size 
of pncknge and install it at that time of the year which will give him 
the biggest return for the t,ime and money spent. 

That the foregoing conclusions on the time required for packages 
to build up and on the merits of different sizes of packages are bome 
out in npinry pmctice seems evident from the two following quotations. 
L. T. Floyd, provincial apiarist of Manitoba, speaks in fnvor of 2
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pound packages for Manitoba, a region providing 12 weeks in which 
packages can build up for the main honey flow. He says (7): 

When a two-pound package of bees delivered on May 1 will, in a good season, 
build up and gather a 200-pound crop of honey it should satisfy anyone. Bees' 
are able to do this in Manitoba because the crop comes in August and September.
If larger packages are used, swarming becomes a problem. 

Demuth (6), on the other hand, in summing up for the United States,. 
in which are many localities where main honey flows come at times. 
which afford much less than 12 weeks for colonies to build up, says: 

Experience of those who have purchased many packages of bees would indicate
that the three-pound package is large enough for the capacity of the ordinary
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FIGURE 5.-Computed worker populations in packaga colonies in 9ut'CeSSive wooks alter Installa
tion: A, Colonies Nos. 431, 432, 433, 434, and 435; D, colonies Nos. 441, 442, H3, 444, and 445; C, col
onies Nos. 451, 452, 453,454, and 455 

queen, provided there are about eight weeks for building up for the honey flow. 
Many have found the two-pound package to be more profitable than the three~ 
pound package. 

IMPORTANCE OF BEES OF PROPER AGE 

In this e)..-periment no attempt was made to get bees of any partic
ular age other than the effort to secure bees uniform in condition. 
In view of the division of labor among bees it is apparent that if the, 
packages are to be used for developing into new colonies the bees. 
should be young enough to engage actively in brood-rearing activities. 
The same thing is true if they are to aid weakened colonies. If the· 
bees in the package are to be used directly as honey gathere~ or 
pollen gatherers, then on arrival they should be of the proper age 
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physiologicn1ly for these tasks. Pl'Ilctical methods for filling the 
packages with bees of the desired age remain to be worked out. 

LENGTH OF TIME ON ROAD 

Since the length of a bee's life depends upon how much work it 
accomplishes, the less time spent in shipment, the better for the pack
age colony, whether the bees are young or old. According to the 
investigations of Rosch (37) and Soudek (39), a deterioration of the 
pharyngeal glands probably is taking place at all times, find a few 
extra days on the road under conditions tending to age the bees physio
logically would mean that the workers would be proportionately less 
able to feed young larvae. On the other hand, since at least three 
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FIOURE 6.-Computed worker populations In package colonies in succ:lSSlve weeks after Installa
tion: "\, Colony No. 463; n, colonies Nos. 471, 4i2, 4i3, and 4i5; C, colonies Nos. 491, 492, 493, 
494, and 495 

weeks must elapse after the package is installed before new recruits 
will be added to the colony by brood. rea.ring, it is highly essential to 
have the package bees at work as soon as pOSSIble in order to rear the 
largest possible number of new bees before the original package bees 
die oll, 

There is practically no region in the continental United States in 
which an express package can not be received within two or three 
days from a region producing package bees. Consequently, since the 
bees in this experiment were on the rond at least two days, it is felt 
that fnirly normal conditions were obtained so far as the length of 
time in transit is concerned, These bees, furthermore, were shipped 
in weather vnrying from freezing to midsummer temperatures. 
Although, other things being equal, It is quite obvious that bees 
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should be bought from the point which involves the shortest time on 
the road, this is not ulwuys done. For instance, it is said that ship
ments to some points in Ounuda are on the road for a week (8). 
Undet· normal conditions such a length of time scarcely seems neces
sary in the United States if the puckages are bought from the nearest 
producing center. If it is necessury, special attention should be paid 
to the conditions under which the packages nre shipped. The use of 
refrigerntor cars for this purpose would seem to offer a fruitful field 
of investigntion. 

EFFECT OF WEATHER CONDITIONS AT TIME OF INSTALLATION 

'fhe most uoticenble consequence of ullsensonable weather during 
the eAl)erimentin 1927 wns the loss of pncknge colony No. 411, which, 
when rec(;ived, was not large enough to resist the cold. The develop
ment of No. 412 wns likewise interfered with. On other occasions, 
because of cold wenther, the bees did not leave their shipping cnges 
readily during the night following installation and had to be shaken 
out when the cages were removed the following morning. This hup
pened principally in lot 2, package 422 of lot 3, and in lot 7. A 
handful of bees were still lingering the next morning in the cnges of 
lots 1 find 4, nnd in the remainh'g packages of lot 3. . 

Oold '\,(~:l,ther at the time of instnllation also retarded the taking of 
sirup freely by lots 2 nnd 3. The two larger colonies in each lot 
lowered the sirup only one-half inch in the jur on the day after in- ~ 
stallntion; the other colonies took scarcely !lny sirup. Lot 1 took 
sirup freely on the first day because the weather was somewhat warmer. 

Oold wenther or cool and ruiny weather checked flights for the 
first day or two after arrivl11 in the case of lots 2,3,4, und 7. ·Weather 
conditions were so fnvorable on the days of installing lots 5, 8, 9, and 
10, however, that those lots had good flights before night. 

USE OF SIRUP WHEN INSTALUNG PACKAGES 

.All the packuge colonies used in 1927 began to take sirup from the 
feeders to a greuter or less extent within 24 hours after being installed, 
depending somewhat upon the temperature but to a certain extent 
appnrently regardless of current nectar flows. It is to be remembered 
that the bees were hived upon combs which were empty except for 
the cupful of sirup in one of them. The bees in the first lot took more 
sirup within 24 hours. after installation than did those of any other 
lot. This was to be eA-pected in view of the fact that little, if any, 
nectar wus available from the field so early in the year. The bees 
in .s?me of the succeeding packag~s w~re evide?1tly deterred by pre
vaIllllO' low temperatures from taking SIrUp durmg the first 24 hours. 
Lot No. 10, however, which arrived dUTing the tulip tree nectar flow 
and under favorable temperntUTe conditions, took sirup readily even 
within a few hours af.ter installation. 

As a matter of fact, the bees in the three largest packages of lots 
1 and 10, the first and the last lot, began to take sirup more readily 
than those in the pllckages of any of the other lots. Those in Nos. 
403 and 405 emptied the 2-quart jar of sirup within 24 hours of instal
lation, being the only packages to do so, while colonies 402, 404, 493, 
494, and 495 required 24 hours longer for the purpose. The only 
other pllclmges which emptied the 2-quart feeder within 48 hours of 
installation were Nos. 454, 472, 475, and 483. Eleven package 
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colonies (Nos. 401, 414, 415, 442, 444, 445, 453, 465, 473, 474, and 
485) required three days. The bees in the remaining packages 
required from four to nine days to empty the jar. 

It is evident from the data given on the brood-rearing activity of 
the package colonies that the leaders in this respect took sugar sirup 
actively on instnllation regardless, at least at first, of whether or not 
nectar was available in the field. It would seem that the work of the 
bee in using sirup from the feeder would cause it far less wear and tear 
than gathering nectal' from the field. If this holds true, and if the 
bee could be kept from deserting the feeder for the field, the bee's 
energy would be conserved by giving sirup during this period, and a 
correspondingly greater number of new bees would be reared before 
the original packl1ge bees died off. Perhaps giving sirup to the pl1ck
age bees when installed is better than giving combs of honey. This 
would seem to be the case if the bees, which ordinarily would carry 
the sirup from the feeder, should engage in gathering nectar from the 
field in case combs of honey were substituted for the sirup. In the 
lntter event it would seem thnt they would wear out '5ooner than if 
they hnd been cnrrying sirup from the feeder, although their activities 
under such conditions nre not well known. 

Jo:FFECT 0)0' PRESENCE OR ABSENCE OF A QUEEN BEE IN TilE PACKAGE DURING 
SIIIPMENT 

It has been frequently stated in beekeeping circlec; that combless 
~ package bees ship better with queen bees thnn without queen bees. 

In this e~-periment the packages ill lots 1, 2, 3, 9, Rnd 10 were shipped 
without queep bees. Except for No. 402, none of these packages 
showed any greater rate of mortality than did those packages shipped 
with queen bees. In fact, the highest loss in any lot occurred in 
lot 5, of which all the packages contained caged queen bees. There 
appeared to be no particular difference in the promptness with which 
queen bees arriving caged in the packages and those shipped separately 
began to lay. In eRch case the bees immediately began to release 
the queen from the "Miller cage, and acceptances were as many in 
one casc as in the other. Of the two original queen bees not accepted 
when released, one (that in No. 404) had been given to a package which 
had becn shipped queenless, while the other (that in No. 444) had 
accompanied the package in shipment from the producer. Of the 
other 24 queen bees in the group not shipped with the packages, 
all survived, and none was even balled, with the exception of the 
queen in No. 483, which was released in good shape but WIlS balled 
on the third day when the hive was opened. Of the 25 queens 
which came with the pncknges, in addition to tho 1 lost as already 
mentioned, 3 more were lost within nine days of the time of arrival, 
while 2 others were balled, but not fatally, soon after being released 
from their cRges. Another proved incapacitated in some way. So 
far. Il.S this experiment is concerned, therefore, practically as good 
results were obtained by shipping the packages queenless as by ship
ping them with queens. 

It lTlay be added tha.t all the queens shipped in the packages were 
in mailing cages which contained both candy Rnd attendants. Only 

~ one of these queens (that in No. 475) was lost in shipment. 
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BALLING THE QUEEN BEE 

It is only repeating an old axiom to mention that a colony in which 
a queen has been newly introduced should not be disturbed for several 
days. In this e:\..periment, however, it was desired to get exact data 
on how soon the queen was released from the Miller cage and when she 
commenced egg layin~. For this reason the colonies were examined 
each day after being Installed untiI~hese facts were ascertained. In 
spite of every precaution four queens (those in 424, 454, 473, and 483) 
were fOllld balled within two days after the packages were installed. 
They were thereupon rolled in honey, retmned to their colonies, 
and three (those in 424, 454, and 473) were reaccepted. This treatment 
apparently did not save the fourth, since No. 483 was found queenless 
four days later. Two queen bees (those in 404 and 444) were lost 
within two days after being introduced, whether because of the pre
mature opening of the hive or not. Three others (those in 461, 465, 
and 474) were lost within six to nine days after being introduced, , 
although balling, if it occurred, was not observed. 

IMPORTANCE OF TIME WHEN THE QUEEN BEE IS RELEASED 

Needless to say, the quicker the queen begins to lay in the package 
colony the better. For purposes of building up, this becomes doubly 
important when the time between receipt of the package and the 
opening of the honey flow is limited, and also in case the bees in the 
package are just passing out of the nurse-bee stage. Since none of 
the queens used in this experiment came free in the package, each was 
introduced as described. earlier. In 6 of the 35 colonies, into which 
the queen bees were introduced without use of the tin over the Miller 
cage, II. few cells of sealed bropd were found (Table 13) on the ninth 
day after the package was installed. The queens in one-half of these 
(Nos. 475,492, and 494) had not been shipped in the packages. In 13 
cases 10 days elapsed between installation and the occurrence of the 
first sealed brood; in 6 cases, 11 days; in 6 caees, 12 days; and in 2 
cases, 13 days. In 5 of the. remaining 6 colonies of this group, the 
original queen bees were lost during the first few days, while eggs 
were found in the sh:th on the fifteenth day after the package was 
installed. 

In 8 of the 15 package colonies whose queen bees were caged safely 
for one day while being introduced, sealed brood was found on the 
eleventh day after the queen was instal1ed. In 2 instances this 
period was 12 days, while 16 days was the longest period for any of 
the remaining 5 queens. 

TABLE 13.-Number of days from time of installation of package to appearance 
of sealed brood 

Pncknge No. 

401 _____________________ _ 
402_____________________ _ 
403_____________________ _ 
40L____________________ _
405_____________________ _ 
411.____________________ _ 

412_____________________ _ 
413_____________________ _
414 _____________________ _ 
415____________________ __ 

Dnys Remnrks 

11 Queen caged snlely one day. 

11 Do. 

11 Do. 

15 ThIs relers to the ~erond Queen. She was caRed solely one day. 

11 Queen caged ~alely one doy. 

15 Queen givpn one day alter Installing package. She was caged slllely 

Ih'e hours. 

12 Do. 

12 Do. 

13 Do. 

11 Do. 




_____________________ _ 
_____________________ _ 
_____________________ _ 

'-.
'''; 
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TABLE I3.-Number of days from time of installation of package to appearance 

of sealed brood-Continued 

Package No. Dnys Remnrks 

~21 

11 Queen cage(1 safely one day. 
~22 

11 Do. 
424_____________________ _ 
~Zl 

16 no. 
14 Queen caged safeiy one day. Sbe wns balle(\ once during the B-day

period.425_____ ~._______________ 11 Queen cnged sllfeiy one dny. 431._____________________ 10 
432______________________ 10433______________________ 10 
4:H______________________ 10 
4:15______________________ 10441______________________ 9
H2______________________ 10
4-13______________________ 10 
~44__________ .___________ 19 This refers to second queer.. 
445______________________ 10451._____________________ 12 
4~2___ __________________ _ 10
45.1______________________ 10 
454 ..____________________ 13 Queen W8!' balled once during thL~ period.
455______________________ 9461. ____________________________ _ 

QUPenlei<S on ninth dnv. 
Unsonied hrood on fifteenth day.

462_____________________________ _
463______________________ 10 

:~~====:======C=::::=: _____~:_ Queenless nn ninth day.
471______________________ 12472______________________ II
473______________ ________ 12 Quoon wns balled once dUring this period. 

Queeniess all sixth dllY. 
474____________________________ __ 
475___ .. _________________ II
481._____________________ 10 Queen given one day niter installing package. 482______________________ 11483________ ______ .._____________ Do. 

~ Queen given one day niter inst.alling package. QueenJess on sixth day. 
484_____________________ _ The Queen was hailed onre during this period. 

11 Queen given one day nfter installing package. 
485_____ ... ____ • ____ ... __ ___ _ 10 Do. 
492_____________________ _ 
491_____________________ _ 

12 
493_____________________ _ 9 
494_____________________ _ 13 
495_____________________ _ II 

12 

It is an open question whether the proportion of colonies in which 
sealed brood was found nine days after installing the package would 
have been rilaterially increased if the queens had been shipped free 
in the packages. Even if this had been the case, it must be remem
bered that tlie sealed cells found on the ninth day after the packages 
were installed had been sealed only a few hours at most, while the 
majority of the sealed cells found on the tenth day, which marks 
the end of the first 24 hours of sealing, arose from eggs laid within 
24 hours after the packages were installed. It is readily apparent 
that in all such instances the workers in less than 24 hours ate through 
the candy imprisoning the queen in the Miller cage and that the queen 
began laying within a few hours at the most. 

IMPORTANCE OF A PROLIFIC QUEEN BEE 

Thirteen of the 40 queens in the colonies whose sealed brood was 
counted in 1927 had daily effective egg-laying averages of over 1,400. 
Three of these were in excess of 1,600, the highest being 1,646. 
All 3 of the queens used in the experiments in 1926 attained daily 
effective egg-laying averages in excess of 1,400 but below 1,599. 
Of the remaining 27 queens used in 1927, 11 attained over 1,200 
for this rate but below 1,399, while 7 had rates between 1,000 and 
',199. Sb. were between 883 and 987. 
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Threo queens, those in colonies 401, 411, and 412, had dn.ily average 
l"Iltes below 600. Their low rates are to be expillined by the fnct 
that the queen in No. 401 soon proved to be a drone lttyer, while the 
queens in Nos. 411 nnd 412 arri\red during such inclement wenther 
and with so few bees in cOll1pnrison with the other colonies of this 
lot thnt they were hnndicnpped by the llufnvol"llble conditions. 

Tho dlltn on the en'ective egg-Illying rates, taken in connection 
with the computed number 'of bees origillally in Ute pllckngcs, give 
some interesting fads. Appnrently thm'e was conside1'llble Ylll'intion 
in the prolificness of the queens, since the highest egg-Illying l'Ilte was 
not found in the colony which dC\Tcloped from the pnclmge with the 
lnrgesti number of bees. !for instance, No. 473, the colony whoso 
queen hlld the IllnXi1l1Ulll dnily cCrectivo egg-Illying Ilvel'llge, 1,646, 
hnd only 10,1<.1,7 bees on Ilrrivnl, whel'Cas tho queon of the largest 
package, No. 455, which contained HI,376 bees, hnd Il nlllxilllUlll 
dllily oCi'cctive mte of ouly 1,300. Tlus rate wns Ilttnined enrly, 
howevOl·. No. 4.32 had only O,5U) boes in its original packllgc, but 
its queen littained a rnte of 1,566 before the end of the experiment, 
whereas No. 4:H had 14,836 bees, but its queen subsequently nttnined 
a dnily effective mte of only 947. , 

It must; be remembered that; the dlltn just given on effective egg
laying rates represent only the JllIl:-"'1ma nnd cover only a few days. 
Nevertheless, they indicate differences in the individunl queen bees. 

It is quite evident thnt the paclmge whose queen soonest attuins a 
satisfuctory effective avernge will be apt to maintnin an ud~antuge 
in populatIOn over othor colonies during the first few weeks. Thus, 
7 of the 40 queens used throughout the experiment uttained an 
effective duily egg-laying average of oyer 1,000 within 30 days after 
the packages were installed. These were: The queen in No. 473, 
which nt,tnined an avemge of 1,075 by the tweuty-fomth day; the 
<I.ueens in Nos. 453 nnd 455, which attuined 1,204 and 1,300, respec
tn"ely, on the twenty-seventh day; tho queen in No. 494, which 
roached 1,008 on the twen~,y-eighth dny; the queen in No. 463, which 
reached 1,011 on the twenty-ninth day; and those in Nos. 472 nnd 
475, which showed avernges of 1,001 and 1,144, respectively, on the 
thirtieth day. It is to be noted (Tnble 10) thnt none of the other 
pncknge colonies surpassed any of these seven in the computed total 
number of new bees on hand in each until the ninth week after installa
tion. 'rhat a prolific queen can, to a certain extent" overcome a 
handicap in regard to number of workers in her colony is shown in 
these seyen packages also, since Nos. 453 and 455 arri.ved with 10,300 
and 19,376 bees, respectively, but on the twenty-seventh day the 
effective egg-Iuying averages of the queen in each showed a difference 
of only about; 7 per cent. 

PACKAGE BEES AS POLLENJZERS 

The observations made as to the time when pollen gatherers were 
first seen in the different package colonies is of mterest in connection 
with the use of packnge bees as pollenizers and in detennining how 
long in advance of blossoming they should be obtained. As stated 
before, most of the pnc]mges were received after 4 p. m. and were 
installed before dark. In the case of 21 packages (Nos. 401, 402, 403, 
404, 405, 451, 452, 453, 454, 455, 475, 481, 482, 483, 484, 485, 491, 
492,493,494, and 495), bees wore observed coming in with pollen within 

~ 

~ 

4 
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9ne day after they had been received. In most of these cases the 
pollen gatherers were observed between 8.30 and 9 a. m. Both the 
smaller and. larger packages were represented. Weather conditions 
undoubtedly prevented the gathering of pollen so soon by the colonies 
in some of the other lots. It is of special interest that in colony 494, 
belonging to a lot hived at noon, pollen gatherers were observed 
returning at 4 p. m. This experiment shows that bees from packages 
may begin to gathel' pollen within a few hours after being installed. 
Since the period for pollina tin&, any plant is relatively short, such 
behayior on the part of the bees IS of pllrticular value because it makes 
feasible the procuring of packages just at pollinating time merely for 
pollinating purposes without any iden. of having the bees build up 
mto colonies.6 

PACKAGE nt:ES AS HONEY GATHEIlEIlS 

Although most of the 3-pound pllckllges were placed on sCllles, 
unfortunately none received at the time of the mllin honey flow was 
thus treated, pllckllge No. 473, received on May 4, being the last to 
be put on sellies. 'fhe mllin honey flow WItS on by .May 20, by which 
time the bees in No. 473 had already been at work oyer two weeks. 
'The first brood in this colony wns scaled on :May 17, which meRns 
that no young bees emerged before May 26. Nevertheless, this colony 
gained 0.66 pound during the dllytime on 11ay 21, 0.79 pound on 
May 22, 0.86 pound on May 23, und 0.7 pound on May 24. It would 
have been of particular interest to test the performance of the lot 
received Oll May 11 nnd more pnrticulal'ly the pm'formance of the lot 
instllllecl Oil :May 19. Even colony No. 463, however, furnishes a 
little evidence on this question, since it was received on Aplil 27 and 
its first new bees wer'e not out before 1-Iay 16. It is rather doubtful 
thllt mllny, if any, of these were flying fiYe days later, 1!Iay 21, on 
which dnte the colony gained 0.55 pound during the dllytime. On 
MIlY 22 the dnytime gllin was 0.86 pound, on May 23 it was 1.32 
pounds, and on :May 24 1.54 pounds. Possibly at this time young 
bees were also flying. 

Although these gains are slight eyen in comparison with those of 
colony No. 403, which on seyeral days in May brought in over 7 
pounds of nectar, the highest amount, 9.5 pounds, being on May 23, 
It must be recalled that these package colonies were rearing brood as 
well as gathering nectar and pollen. They had been working for oyer 
two weeks after being installed, with no help from newly emerged 
bees in No. 463, and with scant, if any, help from the few bees newly 
emerged by this time in No. 473 .. Consequently it is reasonable to 
suppose that package bees, especially those of field age, if added to 8. 

weak colony at the time of the honey flow, would prove of immediate 
value in gathering honey. 

It is interesting to compare the amount of nectar which the com
puted field force of some of the colonies desClibed here might have 
gathered 'with what other typical package colonies are reported 
actually to have gathered in the sweetclover region. Colony No. 301 
will show this as well as any. Munro 6 has stated that a package 
received on June. 3, 1926, at the apiary of the North Dakota Agri
cultuxal Experiment Station showed a gain of 268 pounds from July 
21 to September 17. In a private communication he furnished the 

, Seo (ootnoto 4 • 
• MUNRO, J. A. N. Dak. BC<lkeopers' Assoc. News Letter, v. 4, no. 1, October, 1926. [?Iimcogrnphed.) 
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additional information that the package had contained 3 pounds of 
bees and that sweetclover in his region in 1926 was in blossom from 
about the middle of June until the middle of September. This means 
that the package was received approximately two weeks before the 
beginning of the main honey flow. By July 21 the colony had gathered 
about 50 pounds. Its highest 24-hour gain, 18X pounds, came on 
July 31, a little more than eight weeks after the package was installed. 
Its highest 24-hom gain during the next month was 15 pounds, on 
August 12, ten weeks after being received, while on September 6 it 
made a gain of 10% pounds. 

From computations based on counts of its sealed brood, colony 
No. 301 (Table 14) should have had approximately 21,000 field bees 
on hand at the end of eight weeks after being received, if we follow 
Rosch's results previously cited. This figure was barely exceeded 
during the remaining weeks of the observatiolls. If worker bees on 
an average go to the field younger than at the age given by Rosch, 
or if their average length of life is longer, the number of bees given 
here would be too small, at least during some of the succeeding weeks. 
Thus, assuming a duration of life of si.'{ weeks, of which the last three 
weeks are devoted to field duties, about 28,000 field bees were on 
hund by the end of the ninth week of the observations. 

Assuming that each bee makes 10 trips per day to the field for 
nectar, as is well warranted both by Park's work (29, p . .132; 30, p. 213) 
and by that of Himmer (13, J? 146), and assuming further that each 
bee carries in one-fomth of Its own weight in nectar on each tril;l, 
but that, according to Hambleton (12), one-fomth of this nectar IS 

evaporated oft as water overnight, a field force of 21,000 could be 
e:\:pected to make a daily gain of 7% pounds during the honey flow. 
A field force of 28,000 could give a result of nearly 10 pounds daily; 
Both of these calculations are based on the assumption of 5,000 
worker bees to the pound. 

TABLE H.-Population of worker bees in colony No. 301 reared after hiving package 
on April 23, 1926, as calculated from computed emergence rates 

Computed number oC w()rker bees in the colony. 
BS~umlng a 5-week average period oC life and a 

Nllm- division oC duties according to Rosch 

~~~ --"-,---,--,---,---
Date ncter Inter

hlYing Cell Nurse mediate Field 
package cleaners, bees, bees, b~, Total 

11-2 days 3-10 days 11-19 211-35dal's 
days 

Apr. 30_____________________________________ _ 
May i _____________________________________ _ I 0 0 0 0 0 
l\[ay 14 _____________________________________ 2 0 0 0 0 0 
May 21____________________________• _________ 3 0 0 0 0 0 
May 28________________________________ •____ 4 2.888 6,859 0 0 9,747 
June 4______________________________________ _ 5 2,272 11,207 5,144 0 18,623 
June 1 L ____________________________________ _ 6 2,730 9,789 13,500 1,715 27,743 
lune.18______________________________________ 7 2,706 10,778 10,900 12,035 37,118 
June ~5______________________________________ 8 2,794 11,000 12,208 20,895 46,897 
luly 2______________________________________ _ 9 2,71:1 11,054 12,223 20,736 40,726 

10 2,809 11,040 12,491 21,289 47,719 

-~----.------'---~---'---'-----'----'---

It should be borne in mind, however, that the days in the sweet
clover region of the North are long and that the season of the 
sweetclover honey flow itself in that region is relatively long, being 
between two and three months. 
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In certain western arid regions the nocturnal loss in weight of 
nectar by evaporation is even less than that used in the foregoing 
calculations. Furthermore, according to Gillette (11) and Park 
(29, p. 133), bees usually carry loads equal to about one-half or even 
more of their own body weight, while Park (29, p. 132) found bees 
under optimum conditions makin~ 20 trips or more daily. If optimum 
conditions recorded by various Investigators are assumed, the field 
force of 21,000, computed for colony 301, could account for much 
more than a daily gain of 20 pounds, and under sweetclover condi. 
tions would, theoretically, at least, be capable of equalling the large 
honey crops mentioned earlier in this bulletm. It is felt, for this 
reason, that this colony and the others were fairly typical package 
colonies in their development, especially since larger field forces were 
attained in others of the package colonies before the end of the 
e}.'}leriment. 

SUMMARY 

Some of the results of the e~periment may, be briefly summarized 
as follows: 

The I.wtuallive weight of bees in individual packages when received 
bore little relation to the weight billed by the shipper. As a rule .the 
smaller packages weighed more and the larger packages less than the 
billed weight. 

In no case did the bees average 5,000 bees to the pound. If the 
latter figure holds for empty bees, the individual weights of the bees 
in these packages as determined on their arrival may be taken to 
indicate that, on an average, they were holding approximately half 
their weight in sirup. 

In the colder weather the larger packages showed to advantage. 
The larger packages also built up to normal colony strength quicker. 
Over a sufficiently long period, on the other hand, the smaller pack
ages showed a higher relative increase. 

Packages should be allowed eight to nine weeks in which to build 
up, and, if small, even more. 

Under ~ood conditions package bees can easily stand at least two 
or three days' shipment. 

Package bees in this experiment made use of a feeder in the hive 
even when a nectar' flow was on in the field. 

In this experiment no particular difference could be detected in 
the condition on arrival of those packages shipped with queen bees • and those shipped without them. N or was there any difference in 
the time elapsing before the queen bees in the two cases began to lay. 

In the experiment, regardless of the known risk of having the queen 
bees balled, it was necessary to examine the colonies daily after they 
had been installed. Of the 50 queen bees, 4 were found balled within 
two days after the bees had been installed. Three of these queens 
were reaccepted after being rolled in honey. Two other queen bees 
were lost within two days, and three within six to nine days after the 
packages had been installed, but it was not ascertained in these 
cases whether the queen had been balled. 

Over half the queen bees commenced laying within 24 to 48 hours 
after the bees had been given access to the candy in the queen cage. 
Such access in the majority of these cases was given immediately at 
the time of installing the packages. 

t 
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A prolific queen is highly essential for the optimum development 
of the package. 

The proper age for bees in the package depends on the use flo which 
they are 00 be put. If the packages are to develop into colonies or 
are to help weaker colonies develop, the bees should be young enough 
physiologically to engage actively in brood-rearing activities. If the 
bees are to be used directly as pollenizers or nectar gatherers, they 
should be just entering field age. In any case they should be young 
enough physiologically to insure their proper functioning in the 
desired activity. 

Under proper conditions bees from packages will gather pollen 
within a few home after being installed. This fact makes possible 
the UEle of the original bees in the package as pollenizers without the 
necessity of having them build up into colonies. 

The original bees in certain of the packages gathered nectar. This 
at least indicates the feasibility of securing a larger honey crop by 
l'einfOl;cing weakened colonies just before the honey flow with bees 
of the proper physiological ages both to gather and to store nectar. 

A package colony with even 21,000 field bees, under the optimum 
conditions prevailing in certain localities and with . long seasons for 
nectar gathering, can store a satisfactory quantity of honey. 
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