I * l Agriculture and Agriculture at

Agri-Food Canada  Agroalimentaire Canada

ARCHIVED - Archiving Content

ARCHIVEE - Contenu archivé

Archived Content

Contenu archive

Information identified as archived is
provided for reference, research or
recordkeeping purposes. It is not subject to
the Government of Canada Web Standards
and has not been altered or updated since it
was archived. Please contact us to request
a format other than those available.

L'information dont il est indiqué qu’elle est
archivée est fournie a des fins de référence, de
recherche ou de tenue de documents. Elle
n'est pas assujettie aux normes Web du
gouvernement du Canada et elle n'a pas été
modifiée ou mise a jour depuis son archivage.
Pour obtenir cette information dans un autre
format, veuillez communiquer avec nous.

This document is archival in nature and is
intended for those who wish to consult
archival documents made available from the
collection of Agriculture and Agri-Food
Canada.

Some of these documents are available in
only one official language. Translation, to be
provided by Agriculture and Agri-Food
Canada, is available upon request.

Le présent document a une valeur
archivistique et fait partie des documents
d’archives rendus disponibles par
Agriculture et Agroalimentaire Canada a
ceux qui souhaitent consulter ces
documents issus de sa collection.

Certains de ces documents ne sont
disponibles que dans une langue officielle.
Agriculture et Agroalimentaire Canada
fournira une traduction sur demande.

Canadd




DOMINION OF CANADA

DEPARTMENT OF AGRICULTURE
DOMINION EXPERIMENTAL FARMS

BEE DIVISION

REPORT OF THE DOMINION APIARIST
C. B. GOODERHAM, B.SA.

FOR THE YEAR 1929

Bees in the orchard. Most fruit trees are self sterile or incompatible

to their own pollen, therefore, cross pollination must be effected before

fruit is borne. Honey bees ar$1 mostkeﬁ'ective agents for performing
this task.

Published by authority of the Hon. W. R. Motherwell, Minister of Agriculture,
Ottawa, 1930




TABLE OF CONTENTS

Pace
General NOteS. ..ttt e e e i BN 3
The SEASOI. « .. vttt et ettt et e e e e e e e e e e 4
The season’s work in the Ottawa apiary and in the out-apiary at Britannia............ 5
Bees as pollinators..........o i e IR 7
Quecn breeding................. e P 11
TwWo QUEEN SYSEEIN. . ..ot ittt e e e 12
Carniolan vs. Ttalian bees. ..o i e 13
Package bees as an aid to weak colonies. ... i 15
Comparison of different sized hives....... ... .. i e 17
Strength of field forCe. . ... v i 19
Top entrance hives. . .... e P 19
Brood count........ ... e 22
Evaporation of neetar....... ... e 23
DISEASE . vttt e 24
WADECTIIE . . o vttt 25
Outside wintered colonies, 1928-29. ... 25
Cellar wintered colomies, 1928-29. . .. ... .. ... . i 26
Colonies wintered in 1929—30 ................................................ 26
Honey MSPECEION. . .\ v vttt ettt e e 26
Grades and regulations. .. ... oo e 27
BRperiments. ... oo 27
Miscellaneous




BEE DIVISION

. REPORT OF THE' DOMINION APIARIST, C. B. GOODERHAM, B. S. A.,
FOR THE YEAR 1929

GENERAL NOTES

Canada, as a whole, has again experienced a very successful year in bee-
keeping. It is true that the honey crop was rather patchy, some localities yield-
ing below the average, while others were well above it, the latter, however, pre-
dominating. Furthermore, the major portion of the Loney ploduced was of
~excellent quality, being hght in colour, well flavoured and of good body.

The winter of 1928-29 was compalatlvely mild in Bastern Canada and parts
of British. Columbia and thus was fairly easy on bee life. The colonies came
through in good condition and with -a- minimum of loss. In the Prairie Prov-
inces, however, the winter was very severe with long periods of sub-zero weather
which resulted in extremely heavy losses, especially where the bees were not
given the very best of care and protection. In these provinces, however, winter
losses are fairly easily and cheaply replaced by package bees, and in 'normal
years these bees do exceedingly well, in some cases equalhng the over-wintered
colonies. I fact some beekeepers are-making a practice of destroying their
bees in the fall and restocking with package bees in the spring.

The spring and early summer were very disappointing.’ Because of
unfavourable weather conditions during this period, the colonies were unable
to build up as rapidly as could be desired, especially in the eastern provinces
and British Columbia where a rapid increase in colony strength is very essen-
tial during the early part of the season in order that the colonies may be at
maximum strength in time for the main honey flow. In the Prairie Provinces
this is not so important because the main honey flow comes from three to four
weeks later in the season, thus providing for a longer building up period prior
to it. This longer bulldlng up period prior to the main honey flow from sweet
clover iy what makes package bees so successful in these provinces.

The weather conditions during the summer months caused many a beekeeper
to. become anxious over crop prospects. . Long periods of dry weather when the
major honey plants were in bloom threatened to cut short the nectar supply,
especially was this true in the Prairvie Provinees and in parts of British Col-
umbia. With the exceptwn of a few localities, however, these fears proved
groundless for the total honey crop for 1929 is thought to be the lzugest on
record, the only province so far reporting a crop below that of the previous year
is Saskatchewan. Manitoba while not reaching a previous record exceeded her
crop of 1928 while British Columbia, Alberta, Ontario, New Brunswick and
Nova Scotia exceeded all previous records. Prince Fdward Island, not a large
producer also experienced good crops. No definite report has yet been received
from Quebee, but good crops appear to have been general in this province also.

The fall of 1929 30 was an exceptlonally good one for the preparation of
bees for the present winter and there is no excuse for bees having been put away
in an unsatisfactory condition.

The following pages of this report dealing with experimental projects were
prepared by Mr. A. H. W. Birch, B.S.A., who has charge of the experimental
apiaries at Ottawa and by M. W. G. le Malstle, B.S.A., who is responsible for
investigations on honey and honey inspection.

485013
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THE SEASON

. The greatest factor that enters into the business of beekeeping, and over
which the beekeeper has no control, is"the weather. From the last of July, when
the beeckeeper’s year begins, until the crop is harvested, about twelve months
later, the weather plays a most important part. :

The month of August, 1928, was -very hot with much sunshine, but despite
this good weather, little honey was harvested by the bees. What rainfall there
was, was light and came toward the first and last part of the month.

September was a normal month with about an equal number of bright and
dull days. The temperatures throughout were moderate with but one excep-
tion which came near the end of the month when there was onc degree of frost.

During these months the young hees, the backbone in the successfully
wintering of a colony, were produced. And the last few days of September were
ideal for making winter preparations, that is, for feeding and packing,. .

The greater part of October was dull to fair. The sunshine in this month
was below the average; while the precipitation was far above the average of
that for the past 36 years. The first snow of the season came on the 26th, when
a light fall was experienced. This month was hard on unprotected colonies which
were to be placed in the cellar, as the mercury was below freezing on many -
nights. i
. November, the month in which the bees have their last good cleansing flight
was quite fine though during this month there was little sunghine. What little
" precipitation there was, was light. The bees had their last good cleansing flight
on the day of the 14th and the morning of the 15th. Owing to the high tem-
perature they were not placed in the cellar until the 20th, five days later,

In December, though the snow came carly, the weather was mild through-
out the month, it being particularly so between the 10th and 20th and again
between the 24th and 29th. What little snow fell was nearly all gone by Christ-
mas which might practically be called a green one. The winds were mostly
westerly and light. _ ‘

January was a' very fine month, there being neither very cold spells, nor
heavy snowstorms. While the snowfall for the month was below normal, the
rainfall was the heaviest for any January in the past thirty-cight years. The
amount of sunshine too was above normal.

Fehruary also was very fine, there being about the same number of days of
bright sunshine as in the preceding month. During this month, the bees were
flying on six occasions, quite a good flight occuring on the 16th. Thus the
weather of the winter months was favourable to good wintering.

Despite the fact that March was a month of little sunshine, bees were
flying on sixteen days, on seven of which they had good flights. The first
really good flight was on the 15th of the month. In this month, too, the snow-
fall was light but therc was much rain. Records show that this March com-
pared with others preceding it, was the wettest in 39 years. )

April which was ushered in by a heavy rain and sleet storm may be termed
a backward month, having about an cqual number of bright and dull days
The precipitation, principally of rain, was fairly heavy; while the winds which
were mainly from ‘the swest or east, were quite strong towards the latter part
of the month. On the 9th of the month pollen was being hrought in by the out-
side wintered colonies but owing to a dip in temperature the bees in the cellar
were not removed until the 22ad. :

May was another backward month. The first part of the month was -dull
“rainy and cool, the middle a mixture of all sorts of weather and the last paré
bright. Though most of the month was coolish, the mercury during the last
four days was exceptionally high. Thus it will be seen that the two preceding
months were not particularly favourable to the building up of colonies.
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The first half of June, also, was not at all favourable to bee flight, as it
consisted of dull days with heavy winds. - About the 11th of the month, how-
ever, the weather improved and w1th the change- f01 the better the main honey
flow started. :

July, the busiest month of the year for the bees, was all that could be
‘desired from a beekeeper’s point of view. The hours of sunshine were above the

average, in fact there were very few days other than bright ones and the tempera- -
tures throughout the month were high. On the other hand, the precipitation was.-
light as were the winds, there being but six days on which the winds blew strongly.

With the close of the honey flow, preparations for harvesting next year’s
crop began by seeing that each’ colony was headed by a vigorous queen.

Summarizing: The fall months were good for preparing the colonies for
winter, that is, for building them up, paoking and feeding. The winter months
also were favourable, in that they were not hard on bee life. But the spring
and early summer months, the time when the colonies should be becoming
populous in preparation for the flow, were very poor for building up. The summer
months were ideal.

THE SEASON’S WORK IN THE OTTAWA APIARY AND IN THE OUT-
- APTARY AT BRITA\TNIA '

While the main honey flow of 1928 was still in progress the first preparation
for the following year’s crop was begun by seeing that each colony was headed by
a vigorous queen. This preparation, which was started in the middle of July
and continued into early August, consisted in gradually réemoving queens that were
to be replaced and introducing young laying queens in their places. Thus before
the flow had ended, the eges that were to supply the young bees for good
wintering were bemg laid in great quantities and by the last of September,
feeding tiine, all colonies were very populous. .

Packing and feeding operations were then proceeded with and ﬁnally finished
by the middle of October. Owing to the comparatively mild winter, the bees
in both the Ottawa and Britannia yards wintered very well. (For details of
this work see the section on wintering).

. In the month of February, bees were flying on a number of occasions, bub
not until March 15, on which day the highest. temperature of the month, 51°
.F. was registered, were they seen having their first really good cleansing fhght
Following this date though many good flights were noted, it was not until April
9, twenty-five days later, that the first pollen- was observed being brought in
by the bees of outside wintered colonies.

The following list shows that the first pollen of the season was observed
being brought in earlier this year than on any of the six preceding years:—

Dares or Brivcineg 18 First Porrex

1923 1924 1925 1926

1927 t 1928 1929

April 25 April 26 April 10 May 1 ° ’ April 14 ’ April 30 April 9

A period of depression was next experienced, temperatures fell and dullness
prevailed, which prevented the removal of the cellar wintered bees until April
22, Between April 29 and May 4, when red maples and willows were in blooin,
continuous rain, snow and strong winds prevented the bees taking advantage of




6

these spring sources of nechar. And up to the middle of May, owing to the
unsettled state of the weather, the bees secured but little from the ha1d maples
and early dandelions.

The effect of this Weathel is shown by the colonies on scales which be/t.ween
April 24 and May 24 showed losses with but few exceptions. Under such con-
ditions it is plain that the natural sources cannot be depended on for bhuilding up
a colony in the spring and that sufficient stores must be given in the fall not only
to eairy the colony through the winter but also through the early spring until
such a time as the weather becomes settled and the bees can fly continuously to
gather sufficient for their needs.

The gains from dandelion and fruit bloom by the colomes on scales bhegan
on May 25 and ended on May 30. During this time an average daily gain of 1
pound 5 ounces was made, the greatest daily average eoming on May 29 when
2 pounds 5 ounces was harvested.

Between the carly flow and main flow, that is, between May 31 and June 11,
the colonies on scales lost daily about 7 ounces, although during that time a
little was harvested by the bees. This shows the need for seeing that all colonies
have sufficient stores so that mo slacking in brood rearing may take place at
this time. ,

On June 12, thirteen days earlier than last year, the main honey flow
started and lasted until July 28, a period of forty-seven days.

During this time, as the weather was favourable, and the ecolonies, fairly
strong, a good crop was harvested.

The following table shows the length of flows from the different sources,
the number of days on which gains and losses were made, and the average
gains and losses.

. Average Average
Length of flows and dearths . Sources Gains on daily |Losseson| daily
gains losses

1b. oz, b, oz
May 25 to May 30............. Dandelion and fruit bloom....| 6 days 1 5 A ..
May 29 to June 11... .. .|Practically nothing coming in..] 1 day 0 3 11 days 0 7
June 12 to June 26. .. CfAlsike. ool 11 days 2 5 4 days 0 10
June 27 to July 28 Alsilke, Dutch and sweet clover| 24 days 6 12 8 days 1 0

Considering the main honey flow as a whole there were thirty-five days on
which the average daily gain was 5 pounds 6 ounces, and twelve days on
whieh the average daily loss was 14 ounces.

The highest gains were made «on July 12 when the average of the colonies
on scales was 12 pounds 11 ounces.

The honey crop harvested by the Otbawa apiary and the out-apiary at
Britannia was 13,775 pounds. This amount is 8,757 pounds 8 ounces greater
than was pr oduced' last year by these yards contalnmg about the same number
of eolonies.

Owing to some of the colonies in the Ottawa yard being used for experi-
ments which reduced their productivity, a fair average for this yard cannot be
given.

In this yard, however, from a group of twenty-four colonies which have
been run for a number of years on ‘a commercial hasis, an average of 120 pounds
was secured.

It must be remembered, however, that wh11e thé main sources which are
from White Duteh, alsike and sweet clover are abundant, only part of them are
afallable, owing Lo the fact that they arve eut about Lhe time they come into
hloom

At the Britannia apiary, from a group of eight colonies, a crop of 1,661
pounds, or an average of 207 pounds, 10 ounces of honey was harvested: Com-
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pared with last year’s crop which was but 669 pounds, 8 ounces, or an average
of 87 pounds, 7 ounces, it will be seen that this yard made a substantial gain.

During the season, the number of colonies in the Ottawa yard as the result
of different manipulations increaded to approximately 117. This number, how-
cver, was gradually reduced until there were but 106 in the fall.

BEES AS POLLINATORS

The fact that bees are very necessary for cross-pollination is being realized
more and more by fruit growers many of whom to ensure a good crop are now
renting colonies of bees or maintaining their own. . ‘

With this in mind, the Bee Division in' conjunction with the Horticultural
Division, continued the work of the past season to determine the valué of honey-
bees as cross-pollinators of black currants, and also to find out what part smaller
insects and wind play.

- The same block of bushes used last season were again used this season, but
the layout of the work was different. 'Of the two varieties of black currants
used, the Magnus‘and the Kerry, there were six bushes of each planted in rows
running north and south and approximately 6 feet apart. The Magnus bushes
which formed the eastern row were spaced 5 feet apart in the row, while the
Kerry bushes in the next row to the west were similarly located.

The difference in the layout of the work this year -was as follows:—

Check bushes that were free to the visit of all insects last year were this

-year enclosed by the “ Bee Tent” and what were enclosed by the “ Bee Tent ”
last year became the check bushes of this year. Similarly the two bushes in the
tent which were impervious to the visits of all insects but in which pollen had a
chance of drifting from one bush to the other, were tented separately, while the
separately tented bushes were enclosed in one tent. The wire gauze tent which

e / \i// . Moy,

— 19D
—— LOCRTAON OF BUSHES—

i
— POLLENATION EXCERINENT —

F16. 1.—~-Sketch of tents showing layout of bushes used
*in experiment for 1928 and 1929. -
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permitted the visit of inseets smaller than honey-bees, housed the same bushes
in both 1928 angd 1929.

For comparison’s sake, the preceding sketeh shows the layout of the work
for the past two years. It will be noticed that the same bushes used as ehecks
last year were this year tagged and enclosed by the “Bee Tent.”” This tent, as
formerly, was constructed of cotiton, exeluded all inseets, and eontained a medi-
umly strong colony of bees.

“The “ Wire Gauze Tent” adJommg it to the north was construeted on
three sides of wire gauze of such a mesh that honey-bees eould not pass through
but smaller inseets eould get in and work the bloom. It should be noticed also
that the wind passed more freely through this tent than it did through any of
the obher tents. Next came the check bushes. These bushes were under normal
conditions; that is, they were free to all the agencies which might cause cross-
pollination, such as the visits of insects and the unhampered sweep of the wind.

The tents, to the north, known as the Impervious Tents were constructed
entirely of cottom, which prevented the entranee of -all insects, but through
whieh the wind could pass to an cxtent. Those covering the single bushes cut
off not only the visits of inseets but also the entrance of foreign pollen, thus
determining to what extent black currants were self-fertile. The most north-
erly tent, on the other hand, though it prevented inscet visits, it permitted
pollen to be blown from one hush to the other.

As a further means of determining to what extent wind played in the
pollination of this fruit, vaselined slides were placed between the two bushes in
the last mentioned tent to eateh pollen which might be carried by the wind.
And as a cheek on these enclosed slides, a similar nwmnber were placed between
the eheek bushes.

Comparing the yields of the two varieties of black currants used, the Magnus
and the Kerry, we find that the records for the past ten years show the Magnus
average as slightly higher than that of the Kerry but ‘the difference is so small
as to be considered negligible. It must be borne in mind, however, that this
year, 1929, is Kerry’s heavy bearing year, while last year, 1928, Magnus bore

the heavier. It must also be noted that this alternating holds good over the
past six years.

On May 2, two days carlier than last year, this expoument was begun with
the erection of the framework of the tents. The cotton covering, however, was
not put on at this time, as it was thought it would be better to allow the bushes
to benefit by the direet sunlight as long as possible. Owing to the backwardness
of the season nothing further was done until just before the bushes came into
bloom when on May 14 the cotton covering was put on.

Three days later, on May 17, tagging operations were done; that is, all the
bushes with the exceptlon of two spare ones in the “ Bee Tent” were tagged.
This operation was similar to that of previous years; it consisted in eounting
the number of blossoms in a eluster and attaching a tag to it, on which was
marked the number of the cluster and the number of blossoms in it. Sixty
clusters on each of the 10 bushes used were tagged.

The following day, May 18, a mediumly strong colony of bees was placed
in the “ Bee Tent” where it 1ema1ned until all bloom had fallen. In regard to
the work of the bees, it must be noted that those in the “ Bee Tent ’ were working
the bloom more heavﬂy this season than ever before noticed. As it was suggested
that thrips might play a parb in eross-pollination, a earcful seareh was made
for them on two oceasions but none could be found. On June 10, some days
after all bloom had fallen, the colony of bees was removed from the i Bee Tent”,
after which all the tents were demolished.

The following calendar shows the weather conditions during the blooming
period, the development of the bloom in the “ Wire Gauze Tent '”-and the “ Bee
Tent”, and the work of both honey-bees and other insects.
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WeATHER CoNDITIONS AND. THE DEVELOPMENT OF Broom

Wire gauze tent with

Bee tent with honey-bees

Date. Weather ingects smaller than
honey-bees
May 18.... 8 7NN U Bees placed into tent.
18.....|Fair, N. wmd—hght 0N 63" ........ 3 per cent bloom open. No[2 per cent bloom open. A
“« 10 insects present. few bees working.
« 90..) |Bright, S, windlight. 'T.50°.. . |7 per cont bloom open.” No|7 per cent bicom -open. A

“ a1,

“99...

“ 28,

({3 24

“ 2.

113 26

“« g7

L« 28

« 29

{3 30

“ 31.
June 1.....

« 9

“ R

|Fair to dull-NW.
T, 59°,

.[Bright, N. wind—F. strong. T.54°,

.|Fair, 8. wind—v. strong. T. 66°..

\villa;ligllt'.

.|47 per cent bloom open. Two

DuII NW wind—strong T. 50°..

insects present.

15 per cent bloom open.
insects present.

27 per cent bloom open.
ingects present.

35 per cent bloom open.
ingects present.

or 3 insects present.

.|Bright to fair to dull. SW. wind—|75 per cent bloom open. A
stlong I, 76°. few iusects present,
ABright. - No wind. T.87........ 90 per cent bloom open. No
ingects present.
.iBright. SW.wind—light. I 85°[95 per cent bloom open. No
' insects present.
;.|Bright. SW. wind—light. TF. 90°./100 per cent bloom open.
No insccts present.
e Bnght SW. wind—T. strong. {100 per cent bloom open.
I, No insects present.

{100 per ecent bloom open.
No insects present.

few bees working.
15 per cent bloom open.
Bees working,

30 per cent bloom open.
Very few bees working.
47 per cent bloom open.

Bees working.
62 per cent bloom -open.
Bees working well.
92 per cent bloom open.
- Bees working splendidly.
99 per cent bloom open.
Bees working.

100 per cent bloom open. A
few bees working.

100 per cent bloom open. A
few bees working.

100 per cent bloom open. A
very few bees working.

100 per cent bloom open.
No bees working,.

From May 18, when the bees were placed into their tent, until June 2,
daily visits were made to the tents and check bushes to determine how the
experiment was progressing. On these visits notes were made of the develop-
ment of the bloom, of the work of both the honey-bees and other insects, and of
any other factors that might have a bearing on the results; part of which are
tabulated in the above calendar.

On June 14, when the fruit had developed sufficiently, a count of the set was

made.

to cancel the bud count for tha,t tag number.
The figures of the experiment are set forth in the followmg table:—

In making the count, the procedure in the case of a missing cluster, was

REesuLTs oF PoLnIiNATION IEXPERIMENT FOR 1929

. Percent- | Percent-
Clusters |Blossoms| Tags | TFruits age age
Group Bush tagged | counted | found | seb fxgxfit osfefrfg;t
set group
Bee tent..e,.ovuiieieaenns NE. bush...... 60 299 47 213 71.2 599
(4 bushes). SW. “ ... 60 392 58 201 51-2
Wire gauze tenb............ East bush...... 60 371 55 127 34-‘2} 28-0
(2 bushes). : West “ ...... 60 163 23 23 14.1
(0337101 3 East bush....... 60 274 52 220 80~2} 786
(2 bushes in open), West “ ...... 60 318 49 216 679
Impervious tents........... East bush.... 60 171 25 29 16-9} : 9.7
(1 bush in each). West 60 354 48 29 6-2
Impervious tenb............ Hast bush....... GO 386 49 103 26-6} 18-9
(2 bushes). West “ ...... 60 275 39 22 8-0

Norte.—IBast row of bushes were Magnus.

4859—2

West row of bushes were Kerry.
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The following table shows the percentages of set for the years 1927, 1928
and 1929:—

Group 1927 | 1928 | 1929
% % %
Check bushes outside the tents. ... ittt 59-1 80-5 736
“Wire gauze’’ tent, permitting the entrance of insects smaller than honey-bees.| 87-6 32-7 28:0
“Bee’’ tent, containing honey-bees but exeluding all other inseets.............. 356 30:7 59-9
“Tmpervious’” tent, permitting wind circulation but excluding all inseets...... 32:2 20-3 18-9

Comparing the percentages of set in the above table, we find that they are
with one exception consistent over the past three years; that is, the group that
had the highest set in 1927 had the highest set in 1928 and 1929 and so on down
the scale. The exception referred to is the interchange in position of the second
and third groups in 1929; where it will be noted that the percentage of set in
the bee tent more than doubled that of the wire gauze tent.

As in 1927 and 1928, so in 1929, the check bushes had the highest set. This
is only what might be expected, for they had advantages over all the other bushes.
First, the bushes of this group were free to the visits of all kinds of insects;
whereas in the other groups where insects played a part there were either honey-
bees or smaller insects than honey-bees but not both. Then the insects not only
were in greater number in the check bushes but also were working under normal
conditions; that is, they were not hampered as were the insects in the tents.
And having free range of the plantation and thus access to a greater variety of
pollen they had a better chance of cross-pollinating. Furthermore, the check
bushes had the advantage of direct sunshine and air drainage which the tented:
bushes did not receive.

To determine the part that wind plays in cross-pollination the vaselined
slides previously mentioned were used with the check bushes. They consisted
of pieces of glass 3 inchs long by 1 inch wide, smeared on one side with vaseline
and then attached to a stake which was located between the two rows of bushes.
As the prevailing wind at Ottawa is from the west four slides were made to face
west and four east; thus it was hoped that some pollen borne by the wind would
adhere to them.

On examining the slides mieroscopically, it was found that there was not
more than an average of 4 grains of pollen adhering 4o each slide which amount,
may bhe considered as negligible. This test, therefore, indicates that wind plays
very little part in the cross-pollination of black currants.

Coming next to the “ Wire Gauze Tent that permitted only insects smaller
than honey-bees to enter, we find that this group produced the third highest
set, which though slightly less than what it produced last year was not half of
what was made by the group in the “Bee Tent” which came second. The
bushes in this tent were the same ones used last year and were subjected to con-
ditions of sunlight and air eirculation nearer to normal than any other of the
tented bushes owing to the tent being constructed of wire gauze screening on
three sides. As this tent contained two bushes of different varieties which came
into bloom at the same time and which were visited by insects, one would
expect to find a set of approximately the same size as last year's and that is
exactly what happened. Though the set was slightly less than in 1928, to .be
exact 4-7 per cent lower, it may be accounted for by the fact that insect polli-
nators did not seem to patronize this bloom as much as they did last year:
According to the preceding calendar it will be noted that though the honey-bees
worked well in their tent, smaller insects than honey-bees were observed at work
in the “ Wire Gauze Tent ” on but two occasions.
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In the “Bee Tent” the set was very much higher this year than it was in
either 1927 or 1928. This increase may be accounted for, to a large extent, by
the fact that the honey-bees worked the bloom in greater numbers than ever
before noticed. In this tent the abnomnal condition under which the bees were
working was well illustrated by the number of bees which should have been
working but which were seen beating themselves againgt the roof of the tent
in their endeavours to escape; this however, was not so noticeable as in the pre-
ceding years. ‘Comparing the percentage of set in the “ Bee Tent ” with that of
the “ Impervious Tent” which was constructed exactly simiiar but in which

- there were no insects, we find that the presence of the honey—bees was responsible

for a 41 per cent greater set.

In the “ Impervious Tents,” which exclu-ded all insects, the percentages of
set were the lowest of all the groups and this year they were slightly lower than
last. When & set is produced without the presence of insects, one naturally
suspects that there was one or more other factors at work such as wind or self
fertility. . The results of this experiment for both 1928 and 1929 show that the
Impervious Tent containing two bushes had a higher per centag,e of set than did
the Impervious Tents containing 1 bush each,

This slight difference may be attributed to wind causing 'the branches of
one bush to brush those of the other and bring about a shght amount of cross
pollination. In the second case, where there was no chance of pollen being
transferred from one bush to the other owing to each bush being separately
tented, the set was occasioned by self-fertility alone.

QUEEN BREEDING

A sure method of swarm control is to destroy all queen cells and dequeen
the colony; and then nine days later to again destroy all cells and requeen it
with a young laying quee.

In order to have young queens on hand about the fivst week in July to
test out modifications of this method of swarin control, queen breeding at
Ottawa was started as near to the middle of June as p'ossfi\ble. This year it was
begun on June 17, when the first bateh of cells was grafted and continued on
until August 10, when the last batch was put through. During this period,
the frequency of grafting was determined as far as possible, by the speed of
mating. When the bees of a mating-box had been queenless for a sufficient
period after the removal of a mated queen, they were given a ripe cell or virgin
queen.

. ."The grafting methods used were those of previous years which consisted
in priming a wax lined wooden cell cup with a drop of royal jelly dilubed with an
equal volume of water and then transferring a two-day-old larve into it.

The matings were from single and double mating-boxes, and the top supers
of normal colonies which were entirely separated from -the rest of the hive
by either the quilt or a specially constructed division board. With the use of
the quilt, the hive cover should be raised slightly to provide an: entrance but
with the specially constructed division board.no entrance above is required.
The “ Queenless Broodless ” method of starting the cells was again used this

year. The procedure with this method is to feed the colony for two or three .

days prior to giving the grafted cells. Then on the third day, the day on which

the cells are to be graf»bedj, the hive is opened, the queen found and set aside,

and all the bees shaken in front of a new hive on the old location which has

previously been equlpped with two frames of pollen and honey and eight drawn

combs. This hive is then closed and the bees allowed to remain quiet for two

‘or three hours to realize their queenless and broodless condition. The queen
4859—2%
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"Under ordinary cucumstances, this would mean that- the colonies  so
affected must be united, for it is next to impossible to secure a queen so early
in the season. To overcome this diffieulty and save the colony, it has been
the practice at Ottawa, for a number of years, now, to winter spare queens
by the method called “ The Two Queen System.”

This system consists in housing two queens-in one hive for the winter.
-As the queens must be separated, the hive is divided lengthwise by & bee-tight
division board, care being taken to see that at the rabbet no space is left
through which a queen might pass. This system may be started either about
the time of requeening 0f just prior to feedlng,, when weak colonies are united.
In the first case, the old queen which is removed from a normal colony at
requeening time, is taken with two frames of brood and placed into one of the
compartments of the above meéntioned divided hive. In the second’ case, just
prior to feeding, instead of uniting weak colonies, that is those covering less
than five combs, they are placed.into the compartments of this twin hive.
Though not 1ecommended~ it is also possible o divide a normal colony and to
place one half in each compaltment When this is done, however, it is abso-
lutely. essential that the old queen be removed from the hive and two strange
ones be introduced; otherwise, the old queen-will be permitted: to live but the.
strange one will be killed.

By this system, during the winter of 1928- 29, sixteen queens of which
eight were spares, were carried over in eight of such hives, six of these doubles
wintering outside and two in the cellar. -At the first examination in the spring,
it was found that all the cueens were alive and had not some spare queens
received with packages been used in place of them, four would have been
required to save colonies, which later produced over 400 pounds of honey.

As the saving of these four colonies represented with honey selling at say
10 cents a pound forty dollars, it will be seen that having a few spare gueens
in the spring tc meet such condltlons is entirely. Wmth Whlle

CARNIOLAN VERSUS ITALIAN BEES

At the close of the main honey flow, the six years test to determine thc
comparative value of Carniolan  and Ttalian bees ended. .

Considering first of all, the results of this experiment for the past seasom,
we find that at the last examination in the fall of 1928 all colonies of both the
Carniolan and the Italian groups were very strong. As these colonies were:
housed in double walled hives, the work of preparing them for the winter was
reduced to a minimum. On September 20 each colony was given for its winter

. stores a deep super of honey which later; on September 28, was augmented .

by 2 ten-pound pails of sugar syrup. The final packing, howevel was not put
into place until October 22, at which time also the wind b1ef\k, of a similar
type to that used by the m‘lhoads, was set up.

Nothing further was seen of the bées until May .10, when at the first
examination the Carniolans appeared to have-more combs covered by both bees
and brood than did the Italians But though on June 11, just before the begin-
ning of the main flow the Carniolans weve still the smongel they had lost this

_ lead before the next examination, nine days'later. The flow, which this season,
according to the colonies on scale began on June 12 and ended on July 28,
was much earlier than is usual in this district.

The Italian bees which took the lead on June 20, as above mentioned,
retained it throughout the remainder of the season and finally harvested the
. larger crop The crops produced were: for the Italian group 863 pounds 8 ounces
. and for the Carniolan one 797 pounds 8 ounces or an average of 215 pounds 14

ounces and 199 pounds © ounces respectively., Though all the colonies were
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wintered in two deep hive bodies which early in the spring gave ample room
for brood rearing, two of those in the Carniolan group were found on June 11
to have started queen cells, and on the same date a third swarmed but was
returned. Among the four colonies in the Italian group there were no attempts
made to swarm throughout the season. Aund one colony in the Carniolan group
also went through the season without making any preparations to swarm It
should here be noted that this colony gave a higher crop than any other colony
in the Italian group or Carniolan one In the colonies, above mentioned, that
had cells present on June 11, though both queens were one year old, one super-
seded and the other failed and later was missing. The colony that swarmed and
was returned made no further preparations to swarm but went to work and
harvested the second highest crop of the Carniolan group which amounted to
219 pounds 8 ounces

In the following table will be found the Honey Crops produced in the six
years:—

CoxramisoN oF Honry Crors Frod CARNIOLAN AND ITALIAN BEES

2
=
h‘% 1924 1925 1926 1027 1928 1029
D=
’g B Aver- Aver- Aver- Aver- Aver- Aver-
Races of bees Zo| Total | age | Total| age | Total| age | Total | age | Total| age | Total!| apge
z crop | crop | crop | crop | crop | crop | crop | erop | crop | crop | crop | crop

Ib. oz.|th. 0z.[lb. ozilb. o0z.lb. oz|lb. oz|lb. oz.(lb. oz.|lb. oz.|lb. oz.{lb. oz.[lb. oz
765 4 191 5 (900 0 (225 0 {417 O |104 V4 727 8 |181 14 465 8 |116 6 (863 8 [215 14
41348 0 )87 0826 4 1206 51292 8|73 2470 8 119 14 |234 0 | 58 8 707 8 199 ¢

'S

Ttalians.......oocovenns

Carniolans

Besides making a comparison of the races of bees, a system of manage-
ment to prevent swarming was tried out. This system consisted: (1) in giving
a second brood chamber when the queen nceded more room, (2) in dividing the
double brood chamber to {acilitate the finding of the queen, and (3) in sepa-
rating the queen and the brood. Though this outline is much like that of last
year, the details are different.

As the colonies wintered in double brood chambers, they had ample room
for brood rearing and on May 30 they were each given a deep super for the
storage of honey On June 20, all double brood chambers were divided to facili-
tate the finding of the quéens; that is, the upper half of each brood chamber
was raised to the top of the hive with an excluder below while the lower half
also was shut off from the rest of the hive by an excluder. On July 6 all the
queens were put helow in supers of empty combs and the brood chambers they
were last in were placed above them with excluders between. With the queens.
s0 close to the supers of raised brood, it was found that no queen cells were
started in five out of eight colonies in the experiment. As the four Carniolan
queens which were introduced to their respective colonies on July 17, 1928,
were all young ones and as two of the three which did not respond to this sys-
tem failed very early in the season, one is lead to suspect that a large percent-
age of the imported qucens do not wear so well as do those reared in this
country, despite the fact that these queens at the first examination on May 10
headed strong colonies.

Summarizing the work of the past six years, we find that one group of hees
wintered as well as the other During the first winter the Carniolans were in
the cellar, while the Italians wintered outside; then both groups were outside
in quadruple cases for the next threc winters and in double walled hives for the
last two. In the spring at the first examination, though each group lead in
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strength for three out of the six years, the Carniolans seemed to start to build
up earlier than did the Ttalians, but throughout the season the Italians seemed
to settle down to work better as shown by their uniform increase in stvength. -
In so far as swarming is concerned, though a double brood chamber of twenty
Langstroth combs should be large enough for the most prolific queen, it was
found that the swarm prepavations of the Carniolan group were not only more
persistent but also far exceeded those of the Italian group. It will be seen
therefore, that while the Carniolans were wasting a great deal of their energy
in mwkmg plepalatlons t0 swarm -that the Italians were foraging ahead with
well-directed efforts in gathering and thus producing the higher crop in each of -
the six years of the experiment. - .

PACKAGE BEES AS AN ATD TO WEAK COLONIES

Does it pay to assist weak colonies in the spring by the. addition of package
bees? In order to answer this question, in so far as it applies to this locality,
the experiment to determine to what extent such treatment increases the honey
crop and weather it is a profitable one was continued during the past season.
The first step in this experiment was taken toward the end of the main honey
flow of the previous season when a number of two-frame nuclei, “the weak
colonies,” were made. These nuclei which built up to five frames came through
the winter without loss, and when examined on April 27, the bees in each
covered approximately 44 combs. On April 29, two days later, 12 two-pound
packages were received from the south in excellent condition. The instructions
for the shipment of the queens with these packages were this year similar to
those of last year, namely that six of the queens should be shipped in dry cages
without attendants and that the other six should be in provisioned cages and
have attendants Of these queens, which were received in seemingly good con-
dition, there were remaining at the end of the season, on July 24, six of the
former and but one of the latter This shows up the dry method of shipping
queens in a very favourable light

Regarding the bees of the packages we Would say that upon their arrival
they were immediately placed in the cellar and fed a thin sugar syrup which
was painted on the wire screening of the cages. They were then left for a. time .
inthe cellar to quiet down after which they were taken out into the apiary and
united to the weak colonies. Five of the packages received were used to assist
weak colonies. The method of uniting them was: first, to place the combs
covered by the weak colony at one side of a ten-frame standard hive, leaving
sufficient room for the placing of the shipping cage along side. After the feeder
can and queen cage were removed, the shlpplng cage was inverted and placed
in the space left for it, care being taken to raise it slightly so that the bees could
leave and unite with those of the weak colony. This they did without any
trouble arising. It should here be stated that both the assisted and unassisted
wealk colonies were located far from their original location that neither one nor
the other could be favoured by any drifting or returning. The unassisted weak
colonies -or check colonies, of which there were five, were equal in strength to
the assisted ones before the addition of the packages. Of the seven remaining
packages, though five replaced winter losses and two became new colonies, all
are considered as straight packages in the following table of results.
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The results of the different groups are shown in the following table:—

REesunts FroM DiIrFERENT GROUPS
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In considering the above table, we must bear in mind that the main honey
flow began on June 12. Commencing, then, at the first of the season, we notice
that on April 27, threc days prior to the addition of the 2 pound packages, that
the number of combs covered by the assisted and unassisted groups were prac-
tically the same, there being but a difference of half a comb between them. On
June 11, one day beforc the flow began, it will be seen that the two groups were
proportionally of the same strength. Although in the number of combs covered
the assisted group had slightly increased the lead given it by the addition of
about ten combs of bees, the number of combs of brood was exactly ten combs
greater than those of the unassisted group. Next, comparing the crops of the
two groups, we find what one would expect to find that the assisted group had
produced the greater crop, but the excess is disappointing. As the difference
between the crops of the two groups is but 66 pounds or an average of 13 pounds
3 ounces, the question as to what extent such treatment increases the honey crop
is answered. To answer the second question as to whether the addition of pack-
age bees to weak colonies is profitable, we had only to figure out that 13 pounds
3 ounces of honey when sold at 15 cents a pound gives $1.98 or less than the
cost of a package, to say nothing of the express charges, cte.

In our last year’s report, attention was called to the fact that it was a poor
year and that there was but the price of a 5 pound pail of honey or 75 cents
profit. This year in this locality the erop was a really good one but instead of
a profit being made by the assisted colonies as was expected, they made a loss;.
that is, they only paid for slightly more than half the cost of the 2 pound
packages.

Attention is next directed to the results of the straight packages which har-'
vested slightly less than did the unassisted weak colonics. It will be seen that
they were profitable, for 94 pounds 14 ounces at 15 cents will give $14.23.

As the weather during the month of May and the first half of June was
unfavourable to the building up of colonies it would seem that the package becs
did little more than provide extra heat which in turn stimulated their queens to
slightly increase the brood production.
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COMPARISON OF DIFFERENT SIZED HIVES

The comparison of different sized hives to determine to what extent the
size of the hive affects the work of the colony was continued this year. The
three different sized hives, which were used and for which advantages are claimed
by those favouring them, were the 11-frame Dadant, the 10-frame Jumbo and
the 10-frame Langstroth. In this experiment there were eight of each of the
above styles of hive or three groups containing in all twenty-four hives.

As in the preceding years, so in this year, the colonies in these groups were
run on a commercial basis, special note being taken regarding their building up
propensities, swarming and crop production.

Reviewing the work in connection with this experiment from the beginning -
of the beekeeper’s year, we would say that half of the colonies in each group
were requeened towards the end of the main-flow. Trom then until the winter
preparations began, each colony had in addition to the hrood chamber a super of
stores, as in this district theve is little or no fall flow. After all colonies were

. reduced to single brood chambers, they were weighed on September 24 to deter-
~ mine the amount of stores needed. On September 26 the hives were placed in
four colony cases and were packed underneath with 3 inches of planer shavings
and about the sides with 4 inches, the.top packing being left off until after the
colonies were fed. TFeeding began on September 27 when all received a two to one
sugar syrup after which on October 1 the top or final packing was put in-place.
Besides being protected from the cold weather by the winter cases, the colonies
were also protected from the piercing winds by wind-breaks which surrounded
the apiary on all sides.

Considering the manner in which the colonies came through the winter, we
find on September 26, 1928, when the last examination was made that the
Dadant, Jumbo, and Langstroth groups covered an average of 9%, 8% and 83
combs respectively, and on May 10, 1929, at the first examination that the
number of combs covered was 5%, 6% and 6%. ° . T

The manner of wintering having been determined, the colonies low in
strength, of which there were some in each group, were given assistance in order
that all should start as alike in strength as possible for the producing season.

The procedure throughout the season was to examine all the colonies every
eight, nine or ten days, at which time notes were taken as to their strength,
building up propensities, swarming tendencies and anything which might have a
bearing on results. : o :

When it was found early in the season that any colony of the Langstroth
group was in need of room for brood rearing a second brood chamber was given.
As both the Dadant and the Jumbo hives are supposed to be large enough for
the most prolific queen, no additional reom for brood rearing was given to
colonies in either of these groups.

" In the following table will be seen the strength in bees and brood of the
different groups at the periodic examinations during the season:—

COMPARISON OF THE STRENGTH OF GROUPS

Average numbor of frames Average number of frames
Date covered by bees of brood

Lmlgstrothl Jumbo Dadant | Langstroth * Jumbo Dadant

June 1l........ oo 9:2 91 76} 7-6 6-2 - 60
CO19 10-6 .96 "84 8-8 7.0 6-5
CO2T 13-8 11-0 10-6 938 7-5 6.8

July 6., 16-7 17-2 14-2 11-6 7.9 7-3
ST i T 20-2 20-9 16-5 10-2 8-3 7-7
o2 . 187 18-9 L1449 | 7-9 8-3 7-1
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Trom the above figures it will be seen that the Langstroth group lead in the
number of frames covered by bees from June 11 to 27 and in the number of
frames of brood from June 11 to July 15. Then the Jumbho group took the lead
in both hees and brood and retained it during the remainder of the season.
Though attention is called to the fact that the Langstroth frames are shallower
than those of the other hives by approximately 2 inches, it does not necessarily
follow in all cases, that there was more brood present in the larger combs.

During the season swarm preparations were begun in the Dadant and
Jumbo groups but none in the Langstroth; that is, in three colonies of each of
the first two mentioned groups queen cells were found and destroyed. This
treatment prevented any further attempts to swarm in all but one colony, a
Jumbo, which cast a swarm on July 15.

Although the crops in this district for the past 3 years have been poor, this
year’s crop was a good one. ' ’

Considering the crops produced, we find that the largest crop was harvested
by the Jumbo group with the Langstroth group second. The amount produced
by the Jumbo colonies was 1,162 pounds 4 ounces, by the Langstroth ones 929
pounds 12 ounces and by the Dadants 798 pounds, or an average of 145 pounds.
4 ounces, 116 pounds 3 ounces, and 99 pounds 12 ounces respectively.

In the {ollowing table will be found the results of this experiment for the
past five years:— '

ComrarisOoN ofF Hives

1925
Combs Number Average Combs
Number How covered of crop covered
Group of colonies | wintered at first colonies per © at last
examination| swarmed colony  {cxamination
b, oz
Langstroth................. 8 Outside 8-0 0 | 138 0% 9.0
Jumbo. ... 8 “ 6-9 0 {130 4 9.2
Dadant................... - 8 “ 6-6 1 (106 11 9.7
1926
Langstroth 8 Outside 7-2 0 49 3* 9.4
Jumhbo 8 “ 5-4 0 39 4 9.2
Dadant 8 “ 6-2 0 42 8 9:9
1927
Langstroth................. 8 | Outside 6-8 0 | 99 5 86
Jumbo..................... 8. “ 6-5 0 127 - 6* 8-2
Dadant......... e 8 “ 6:0 1 71 15 8.5
1928
Langstroth................. 8 Outside 77 0 60 9% 8.6
Jumbo..................... 8 “ 7-7 0 54 14 8.5
Dadant.................... 8 “ 7-0 0 35 12 9.2
1929
Langstroth................. 8 Outside 6-8 0 ] 116 3 9:0
Jumho..................... 8 “ 6-8 1 | 145 4+ 8-8
Dadant.................... 8 “ 55 0 99 12 9.7

*Highest crop.
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STRENGTH OF FIELD FORCE

Smce the ultimate object of all the.preparations made during the year in
the apiary is to secure as great a force of field bees as possible to harvest the
crop, tests were conbinued this year to determine what the approximate number
of bees in such a force would be. This experiment, which has now run for the

past five years, is based on the principle that field bees will return to the loca-
tlon to whicl they have become accustomed.

The first test of bhis season was made on July 10, which date coincides with
the first test made in 1928. At this time the Dbees were working heavily on
alsike, White Dutch and sweet clover from which they were heuvestmg approxi-

ately 8 pounds a day. The second and third tests were made on July 17 and
23 on which days the bees were still working on the above mentioned sources.

The details of the procedure, which were similar 4o those employed in the
preceding years, were as follows: On the day preceding the test, the colony was
prepared by placing the queen with two frames of brood and elght empty combs
into a super which was placed above the hive but which was separated from it
by a queen excluder and a bee-escape.

Early next morning, the hive was drawn backwald several feet and turned
o that it faced ab right angles to the direction it formerly did. Then the super
coutaining the queen was removed .and seb on the old stand with s;ufﬁolenft
supers added to give it the appearance of the old hive.

Before any field bees had a chance of leaving the parent colony, it was
weighed, As all the preparations were made without disturbing the bees, they
flew, directly to the field and later returned to the new hive on the old location,
thus gradually depleting the field force of the parent colony until all were gone-
The first thing next-morning, the weight of the parent colony was again taken.
Trom the difference obtained between the first and last weighings the number
of field bees was figured, allowing 5,000 bees to the pound.

In the following tablo the ﬁoules for the five years during which this
experiment ran, are set forth for comparison.

SrrENgTH OF FiELp FORCE

1925. 1926 . 1927 Ty 1928 1929
" Date I Bees Date I Date Date | Bees Date | Bees Date Bees
July 9..... 31,250|July 20..[ 33, 125 July 15.. 22,187\July 10.. 33,437 .Tu]y 10..1 29,0062
“T.L... 31,2501 ¢« 27.. 35,812 ¢ 26.. 34,002 <« 19, 34,0062 17. 306,562
................... Aug 6.. 39,062 “ 25..| 39,687 « 23. . 35,937’

In the above table it will be seen that the figures over the five year period
during which this experiment ran are fzm“ly consistent and that the average field
force contained 33,461 bees. Attention is called to the fact that this average
figure coincides with that obtained by wother investigators. It must be remem-
‘bered, however, that the above figures are approximate since they are calcu-
lated from weights taken by a scale which read to quarter ounces.

TOP ENTRANCE HIVES

Further work in connection with the testing of the “ Top Entrance” hive
vas done during the past season. This work began on June 12 when four
strong colonies were equipped with top-entrance boards. Each hive consisted
‘of the brood chamber above and three deep supers below.

Examinations were made every nine or ten days at which time in addition
to the ordinary notes taken, special note was made of -the amount of brood
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MIDDLE ENTRANCE HIVES

Tests were continued during the past season to determine how an entrance
located above the brood chamber, the middle entrance, compares with one given
below. In this experiment, there were four different kinds of entrances tried,
which were all so constructed that though queens, drones and worker bees could
leave the hive, only workers could enter the supers. On June 12, the experiment
began with the giving of the middle entrances to eight colonies, there being two

F16. 4—Hives fitted with middle entrances.

to each style of entrance. The usual nine or ten day examinations were made
during the season when careful note of each colony’s condition was taken. Though
one colony swarmed owing to what was thought to be too small an entrance
and another had the front of the hive occupied by brood and the back part by
honey, the remainder acted normally and harvested all together a crop of slightly
higher average than that produced by the lower entrance hives. The average
crops were 129 pounds 6 ounces and 120 pounds 0 ounces respectively.

WINTER CASES WITH UPPER ENTRANCES

As the results of wintering in an upper entrance case were so satisfactory for
the winter of 1927-28, it was decided to increase the number of colonies when
continuing this experiment last winter.

On September 26, twelve colonies, or eight more colonies than last year,
were placed into winter cases and fed, after which on October 11 they were given
upper entrances and top packing. Though a couple of colonies showed signs of
restlessness during the winter, they all came through in good condition and on
May 10, at the first examination, they averaged 6:0 combs covered by bees,
which was practically the same as those colonies in lower entrance cases.

Again, it was noticed that there were fewer dead bees below the upper
entrances than there were at the lower ones.

This experiment is being continued during the winter of 1929-30.
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BROOD COUNT

This experiment was referred to in last year’s report as being under way.
It is a continuation of the *Brood Count’” work formerly done by this divi-
sion in which both open and capped brood were considered but differs from it
in that it has to do with only capped brood.

The object of this experiment is to determine from day to day the actual
number of young bees that emerge in a normal colony, With this object in
view, work was begun early in the season but owing to compllcatlons arising it
was not propelly under way until June 21. At this time, to determine the tem-
perature in the brood chamber of a normal colony, a hole was drilled through
the wall of the hive and a chemical thermometer was inserted.

In this experiment the brood of two normal colonies was used at a time.

One lot of brood was placed into a super with wire gauze bottom and seb
over the. brood chamber of a strong colony to be incubated by the heat from it.
The second lot was placed into a home-made electrical incubator controlled by
a thermostat to incubate there. As it was found that the tefhperature of the
brood chamber in which the chemical thermometer was placed was 96° T'. with
but few variations, the thermostat of the incubator was set to give that
temperature.

Daily counts of the young bees which had emerged in 24 hours were made,
between June 21 and August 25, from seven batches of brood. Also at the end
of each batch, when all had emerged, coun‘us were made of the dead bees
remaining in the cells.

The counts of the first two batches of bIOOd began on June 22 and lasted
for thirteen days, or until July 4, but the results were rather disappointing, as
the percentage of dead present was very high. From the batch of brood ahove
the normal colony, 4,610 bees emerged while 5,927 died in their cells. In the
incubator the results were slightly better, as 5,621 emerged and 4,370 died.
From the above it will be seen that had all emerged, the daily average emer-
gence would have been 878 and 832 respectively.

As 1t was thought that the heavy mortality in the incubator was caused by
lack of moisture, pans of water to overcome this difficulty were installed.

The second two batches of brood ran for fifteen days, that is, from July 9
to 28, and were more encouraging, though there was still a high death rate.
From the combs above the normal colony 17,636 bees emerged and 5,207 were
removed dead, while in the incubator 20,907 emelged and 3,071 died. Tiguring
the above, we find that had all emerged the average dally emergence would
have been 1,903 and 1,998 respectively or nearly 2,000 a day.

The third sets were counted for fifteen days, from July 25 to August 8.
During this period there were a number of cold nights which seemingly affected
the emergence above the normal colony. Here the emergence was 8,102 and
the dead 6,968; while in the incubator 15,557 emerged and 2,679 died. I‘1gu11ng
as before, we make the average emergence 1,255 and 1,519 respeotlvely

Owing to the nights becoming too cool to continue hatching brood above
the normal colony, this method of incubation was abandoned but the incubator

was used for one more batch which ran for sixteen days, from August 10 to 25.

During this period 11,770 emerged and 3,452 dled Again, had all emerged the
daily average would have been 1,268.

j
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For comparison’s sake, the above figures are tabulated below:—

Dawy EMERGENCE oF YouNa BEES

June 22 to July 4 July 9 to July 23 July 25 to August 8 August 10 to August 25

Aver-

Aver-| 41
Alive ago

Location Alivel Dead| Totall 470 Aovor-| Alivo

Deud] Total| AV Alive

Dendl Total

Deadl Total]

Above mor-
mal colony.| 4,610] 5,927{10,537|  878(17,636| &,207|22,843] 1,903| 8, 102 6,968[15,070] 1,255|......Jv.0usifererni]evenns
In incubator.| 5,621 4,370] 9,991|  832(20,907| 3,071|23,978| 1,998|15,557| 2,679|18,236] 1,519[11,770( 3,452|15,222| 1,268

. From the above work it will be seen that all the -capped brood does not
emerge within the twelve-day period; as there was brood seen emerging on the
thirteenth, fifteenth and sixteenth days. Then there is the question as to
whether all the capped brood does emerge under normal conditions or whether
there is a high percentage of it that dies. It is hoped that work with reference
to- this questlon will be taken up next season.

As it is intercsting to see the variations in emergence, the accompanymg
chart shows what was found between July 9 and 23 by actual count.
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Iie, 5—Chart showing daily emergence of young bees, solid line in normal colony,

broken line in incubator.

It would seem from the chart that the first seven .days’ count is likely
- correct, but that the latter part, where there is a falling off in emergence, is not
correct owing to lack of moisture or drying of the brood. Steps to overcome this
difficulty will be taken next season when the experiment will be continued.

EVAPORATION OF NECTAR

An experiment to determine the amount of evaporation which takes place
in the nectar harvested by a normal colony was started at the first of the main
flow, Four colonies on scales were used.
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The procedure in this experiment was to take the weights of the colonies
during the flow, the first thing in the morning and again the last thing at night;
thus 1t was hoped to get the gains made during the .day and learn something
about the evaporation during the night.
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Fre. 6.—Chart showing daily gains and nightly losses made by a colony on scales
during July, 1929. :

The accompanying chart shows graphically these gains by day and losses
by night. Further work will be done on this project next scason.

DISEASE

Fewer samples of brood for examination were received this year than for
the past three years. During the year there were in all forty samples received
of which sixteen were infected by American foulbrood, seventeen by IBuropean
foulbrood .and seven in which no disease was found present.

There is no charge for making these examinations and a beekeeper is well
advised, when he discovers any abnormal brood in his yard, to send a sample
of it to the Bee Division, Central Fxperimental Farm, Ottawa, for analysis.

Such a sample should never be sent in a tin hox unless it contains many
nail holes to provide ventilation; otherwise it will arrive in too filthy a con-
dition to do anything with. As a package addressed to this Division goes
through the mail free of charge, all that is necessary is to address it plainly
and mark it O.JL.M.S. in the upper right hand corner where stamps are usually
placed, not forgetting, of cowrse, to state the name and address of the sender.

In the following table will be found the number of samples handled dur-
ing the past nine years:— ‘

Sasrres oF Disease ExAmiNep

Disease 1021 1 1922 | 1923 | 1924 | 1925 | 1926 | 1927 | 1928 | 1929
[
American foulbrood........................ 8 25 24 8 22 48 27 16
Turopean foulbrood. . 7 16 6 9 28 27 21 17
Sac brood.. .. .. 10 0 3 0 0 0 0 0
No disease..........ovveiiiiiiiinninnn.. 1 9 5 2 11 17 12 7

20| 206 50 38 19 61 92 60 40
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WINTERING

The number of colonles wintered by this d1v1s10n dulmg the year 1928 29

in the apiary at Ottawa and the out-yard at Butanma was one hundred and
seventeen.

: Of. those ab Ottawa, ninety-five were wintered outside in various kinds of

cases and fourteen were placed into the cellar. In the outyard at Britannia,

eight colonies passed the winter in double-walled hives.

The first step in preparing the bees for the winter was made toward the
end of the main honey flow, when it was seen to that each colony was headed by
a vigorous queen in orden that there might be as great a force of young bees as
possible produced before the cold weather set in. Then in late September,
feeding was begun, at which time all colonies received sufficient stores to carry
them through the winter a.nd early spring.

OUTSIDE WINTERED COLON'[DS 1928- 29

On Septembel 24, all outside colonies were welghed and two days Iatel
on September 26, they were placed into their winter cases. The kinds of cases
used-were the fom the two and the one. colony cases besides which there were
permanently paxcked hives. In the four- colony cases of which there were seven-
teen, sixty-eight colonies were housed; in the 6 two- colony, twelve and in the
one- colony, fifteen.

The last mentioned group contained: four Kootenay, one Krause and six
Oftawa cases also two Chrysler and two Special double-walled hives. '

When the hives were placed in the winter cases on September 26, they were
under and side packed with planer shavings after which they were fed Each
colony was given an amount of sugar syrup to make up what was deficient
in the stores of the hive, but no colony received less than 3 ten-pound pails
of syrup.

There were, however, five exceptmns, two of which 1ece1ved honey and
three a special product called ¢ ¢ Nulomoline ” later to be reported on. When
feeding was completed, on October 11 the top packing of 6 to 8 lnches of planer
shavings was put in place.

The winter of 1928-29 may be termed a mild one and though the colonies
as a whole wintered well, there was a loss of five colonies. Four of these died
from the effect of too much packing; they being wintered in a case with 6 inches
of packmg about the sides; the other loss being one of the group fed “ Nulo-
moline.”

At the Britannia yard all ‘colonies were wintered in.two hive bodies; the
lower one being a special permanently packed hive with 4 inches of shavings
about the sides. Each of these colonies received natural stores on Septem‘ber
20 when a full depth super of approximately 58 pounds of honey. was given;
later, on September 28, this amount was supplemented by two 10-pound pails
of sugar syrup.

Further protection was given in the form of windbreaks. These were fem-
porary board fences similar to those used by the railway companies. They
protected the apiary on the north and west from the cold piercing winds.

At the first examination on May 10 the average number of combs covered
by bees was 6-3.

The special product “ Nulomoline,” an invert sugar, 1'efe1'1‘ed to a)bove, was
fed to three colonies, each receiving approximately 5 ten pound pails full. On
March 25, it was noticed that there was very he'wy mortality of bees about
the case contalnmg these three colonies, and later in the spring one of the
colonies was found dead. At the first exanunatnon, on May 10, one of the
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remaining colonies was mediumly strong and the other weak. As this product
“was not only inferior to sugar syrup but also was more costly, it is not recom-
mended as a food for bees.

One of the four-colony cases in the aplary at Ottawa was constructed
large enough to allow for 6 inches of packing about the sides, and has for the
last two winters contained colonies in two deep hive bodies. .

During the winter of 1927-28, it was noticed that the bees in this case
were very uneasy, and in the early spring, that there was a heavy mortality
about the case. Last winter, the bees were again noticed to be very restless and
in the spring the four colonies, all in the same case, were found dead.

The bad wintering is attributed to the excessive packing causing the bees
to carry on brood rearing late in the fall in the place of clustering and resting
as other colonies were doing. '

* CELLAR WINTERED COLONIES, 1928-29

The weather in November was very unfavourable to bee-flight, there being
but four days on which any bees flew and but one, November 14, on which they
flew well. :

The cellar colonies of which there were but 14 were weighed on September
24 and two days later, on the twenty-sixth they received the first of their food.
All colonies were given sugar syrup, as this is considered the safest food for
bees wintered in the cellar, and on November 20 they were carried into the
cellar.

During the twenty-two weeks that they were confined there, the tempera-
ture maintained was approximately 45 degrees Fahvenheit. On April 22, one
hundred: and fifty-three days after the bees were placed into the: cellar, they
were removed without loss and set on their summer stands.

At the first examination, on May 10, the average number of combs covered
by bees was 6-1.

COLONIES WINTERED IN 1929-30

While there are 114 colonies wintering outside this year there are none
being wintered in the cellar owing to practically the whole cellar being given
over to another experiment. As in other years so this year, the procedure in
preparing the bees for the winter was: to weigh the hives, to place them into
the cases, to pack them underneath and about the sides, to feed the colonies
and finally to put the top packing into place. The majority of the cases in
use are similar to those used last year, namely the four, two and one colony;
there are, however, a few new designs such as a double-walled hive of very
simple construction and cases made of ten-test. Besides which there is a cotton
tent enclosing a single colony case on scales to get the daily losses in weight
throughout the winter.

Turther tests are also being made with upper entrance cases.

IIONEY INSPECTION

This division has continued to inspect that honey being exported from
Canada. The total amount of honey inspected during 1929 amounted to
911,880 pounds. . , .

In order to standardize the quality being shipped to the export trade it
was found necessary to regrade at least 29 per cent of the honey inspected,
while more than 13 per cent of this honey was actually unfit to be placed on any
except a manufacturers’ market on account of its dirty or otherwise unsatisfac-
tory condition. ' ~
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A colour chart which is designed for use in grading granulated honey has
been "developed. ™ This: chart greatly facilitates’ the grading of honey in the
glanulated form. HOWGVGI where there is doubt as to the grade of a honey
it is necessaly to hquefy it and grade it in the hquld form.

GRADES AND REGULATIONS GOVERNING HONEY FOR SALE.ON
- DOMESTIC MARKETS

’l‘lus division was requested to proceed to draw up grades and regulations
goveining the sale of honey on the domestic markets. The work entailed the
acqulsmon of a great deal of information. Fust it was necessary $o obtain the
opinions of the beekeepers’ representatives in each province and especially the
recommendations of those provinees which had asked for the establishment of
grades, in order to ascertain what form the regulations should take and What
standards they wished applied.

The following questionnaire was sent to the beekeepers’ replesentatlveq in
each province:—

» 1. Is the classification of honey into colour classes desirable?
2. Is grading for quality within such classes desirable? _
3. If one or both are desirable, how many classes or grades are needed?-
4. Is it advisable to allow the beekeeper to do his own gr ading according
to set standard and to have government inspectors to see that it is enforced,
or to have the government do the actual grading? '

The acts and regulations governing the Acts of the Live Stock Branch, the
Fruit Branch and the Dairy Branch which are concerned with the sale of those’
products on the domestic markets were ‘carefully reviewed and the officials of
each branch directly connected with the operation of those Acts were consulted.

It was then decided to approach the retail and wholesale trade in order
to ascertain what their reactions might be to the establishment of a system of
grading on honey. To this end a preliminary inquiry into these traders’
opinions was made. A fairly extensive report on these opinions was obtained
by personal interviews with individuals in Montreal, Toronto and Ottawa.
The result of these inquiries was encouraging. Practically all these traders were
sl‘??ngly in favour of any action that would encourage more 01de11y marketing
of honey.

‘With the fmeg,omg information on hand standards for Canadian honey
. and regutations coneemmg 1ts sale on domestic markets are being drafted.

EXPERIMENTAL

An extensive survey of the qualities and properties of Canadian honeys
and the effect of certain environmental influences on its keéeping qualities was
commenced. This work is being done in conjunction with the Bacteriology
and - Chemistry Divisions,

To this end a large number of samples of honey were obtained from repre-
sentative honey producing districts in the Dominion. These samples are to be
analysed both 'biologically and chemically while theu duplicates are being
stored under observation.

Seventeen samples, each divided in forty-eight parts, were obtained from
seventeen ‘branch Farms. These samples are to be analysed both biologically
and chemically and stored under various controlled conditions.







