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ABSTRACT

This study was carried out to evaluate the following aims : 1 - What honeybee
workers do to queen cells ready to successful caging, comparison between caging
queen cells inside the normal cage and queen-excluder-cage, after sealing directly, in
the colony . 2 — Evaluation of the best day for caging inside the normal cage after
queen cells sealing directly. 3 — Patterning which honeybee workers do to wax layer
removal of queen cells from on queen emergence slot and evaluation this in the
incubator by comparison between incubation in the colony and incub ator with handling
removal of this new way.

The results showed that caging inside queen-excluder-cage was better than
the caging inside the normal cage, after queen cells sealing directly, in the colony.
Also, the results appeared that the best day for the caging was after four days from
sealing ofqueen cells. The experiments clearing that the honeybee workers removed
wax layer of queen cell from on queen emergence slot with 6 — 9 mm circular. Using
handling method in removing this layer on the queen cells inside incubator, after
sealing directly, gave the same. Thereby the colonies could be used for queen
rearing cells only. This way gave two batch instead of one batch in the same time, the
production become duple comparing with all normal ways.

INTRODUCTION

It is known that the economic characteristics of the honeybee colonies
are dependent mainly on the quality of its queens. The queen quality, in turn
depends on both genetic and environmental factors (Hoopingarner &
Farrar 1959). The rearing conditions that offered by nursery colonies are the
most important requirement among the ecological factors to obtain good
queens, (Johansson & Johansson, 1973; Chang 1977 ; Skowronek and
Skubida 1988 ; Abou El-Enain, ( 2000 ) ; Zohairy, 2001,2007 ; Mohammad
2002 ; Mustafa et. al. 2002 and Abd Al- Fattah et al. 2003 ). Many
researches considered the weight of newly emerged queen as reliable
criterion in appreciating their quality (Weawer, 1957, Szabo, 1975, Salem et
al., 1976 and Eid et al., 1980). It is well known that there are several methods
of queen rearing such as punch method (the cutting may was outside of
worker cell, or may was inside of worker cell) Snelgrove, 1946, Richard
Smailes, 1977 and ( Suhayda & Nichols, 1995) and grafting methods
Doolittle, 1888, Pellett, 1929 and Snelgrove, 1946.

Eskov & Toroptsov, (1979) mentioned that 33 — 34 °C. are optimum
temperature for producing with high quality queens.

Commercial propagation of queen honeybees is a laborious and time-
consuming process that would benefit greatly from the maximization of
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queen-cell acceptance in larval transplantation procedures or grafting
(Laidlaw and Page, 1997). The design of queen cups can significantly affect
both acceptance of grafting lanvae and characteristics of the queens
subsequently produced (Weiss, 1967a and b; Johansson & Johansson, 1978;
Ebadi & Gary, 1980). For characterizes of brood pheromones and larvae
presence into queen rearing colonies it help for increasing the acceptance of
the queen cells, enhanced the amounts of royal jelly deposited by the worker,
improved the weight of the larvae. Also act as a primer pheromone in the
regulation of division of labour among adult workers, hypopharyngeal gland
dewelopment , protein biosynthesis compound and variable inhibition of
worker bee ovary dewelopment. In addition these pheromones affect on
attractant — induces mild retinue-like response. Foraging ontogeny and forage
choice behavior. Modulation of worker sucrose response thresholds,(Le
Conte et al. 1995 and 2001, Pankiw et al. 2004).

(Laidlaw, H. H. Jr. 1981) and (Abou El-Enain, 2000) used hive with
large enough to care and finish off the queen cells. On day 10, after the
queen cells are sealed (queen cells ripe), then mowved them into the
incubator.

Many problems were faces beekeepers when they used incubator for
the commercial production of queens, when the queen cells are caged after
queen cells sealing directly or when it was transferred into the incubator.
Thus, this study was carried out to evaluate the following aims: 1 —Evaluation
of the best day for caging inside the normal cage after queen cell sealing
directly. 2 — What do honeybee workers do to queen cells ready to successful
caging. 3 — Patterning which honeybee workers do to wax layer removal of
queen cells from on queen emergence slot and evaluation this in the
incubator by comparison between incubation in the colony and incubator with
handling removal of this new way.

MATERIALS AND METHODS

Experiments were carried out in a private apiary, El-Satayta Village, EI-
Manzala Center disterect, El-Dakahlia Gowvernorate, Egypt, at the period from
2011 till 2014.

1 - Honeybee race and queen rearing method: -

This study was used Apis mellifera carnica El-Manzala Carniolan race
and used grafting method (Doolittle) for queen rearing.

2 —Percentages of the hatching and weights for the normal virgin
gueens: -

The hatching percentage was accounted and the weights of the normal
newly emerged queens were recorded within about 5 five hours after
emergence using electrical balance to nearest 0.01 gram (exclusion each of
abnormal emerged \irgin queens and the queens which had curly wings).

3 —Experimental colonies preparation: -

Every colonies were equal in strength( 8 combs) were provided daily
with sugar syrup (approximately 66 %) and pollen supplement for three days
before and within the period of experiments. The protein supplements
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consisted of a mixture of dried brewer's yeast, Soya flour and sugar powder

(1:2:3), which were mixed with concentrated sugar syrup ( 4 sugar : 1.4

water ).

4 —Incubator preparation : -

Two hour before transfer queen cells into the incubator , degree of
temperature was 33°C and relative humidity was 70% (it prepare at 33°C and
70% R.H).

This study included the following points:-

A —First experiment was started in 15/8/2011, and repeated in 24/8/2011,
2/3/2012, 10/3/2012 and 18/3/2013 to knowing, what bee workers do to
queen cell ready to successful caging by comparison between caging
inside the normal cage and queen-excluder-cage, after queen cells
sealing directly, in the colony.

B — Second experiment was started in 25/3/2013 and repeated in 5/4/2013 to
evaluation of the best day — after queen cells sealing directly — by caging
inside the normal cage (after queen cells sealing directly and after one ,
two , three , four and five days ) . Four replicates of colonies were used
for this experiment. The abnormal (curly wing) emerged \irgin queens
were exempt from the hatching percentage and the weight.

C — Third experiment was started in 6/5/2011, and repeated in 14/5/2014 and
22/5/2014. In the colony, the queen cells were caged inside normal cage,
two days before hatching. While in the incubator the queen cells were
transferred after its sealing directly to patterning which bee workers do
to queen cell is ready to successful caging. The wax layer of queen cells
was removed from on queen emergence slot till 6 — 9 mm circular. The
removal handling owver carefully, with deference not cutting cocoon
filaments and not overturn queen cell. In incubator this removal was done
handling after three days from incubating this cells in incubator, taking
into consideration that this removal must begin from air room of queen
emergence slot to easy the handling removal, ( when the queen larvae
spins the cocoon leave space in the end of queen cell between the wax
and cocoon filaments this space makes this the air room.) (fig.1)

Evaluation was done comparison between incubation in the colony and
incubator by this new way.

Also, may putting these queen cells in queenless colony even removal
this wax layer by worker, to one day term.

Or, putting the queen cells under (half-ball-cage with queen excluder)
in any normal colony from apiary even wax layer removal by worker, too.
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(Fig. 1) Queen cell with holder consists of (1) wooden or plastic holder
(2) queen cell (3) queen emergence slot and air room (4) layer of
removal till 6 — 9 mm. circular.

5 — Statistical analysis of data:

All data were statistically analyzed by Duncan’s Multiple Range Test as
described by Duncan (1955).Test and L.S.D. value at 0.05. All the obtained
results were statistically analyzed according to analysis of data variance. The
proper “F” and L.S.D. values were calculated according to Snedecor and
Cochran (1967). The computer program for that was Cohort 2 (Mstatc. Exe).

RESULTS AND DISCUSSION

1 — Comparison between caging with the normal cage and queen-
excluder-cage, after queen cells sealing directly, in the colony.

The statistical analysis of data obtained in Table (1) throughout
successive years (2011, 2012 and 2012) showed that: -

A — Mean of hatching percentages: -

The mean of hatching percentages were 68.93% and 98.66% by
caging with the normal cage and the queen-excluder-cage, respectively. The
hatching percentage of caging with queen-excluder-cage was higher than the
hatching percentage of caging with normal cage. LSD value at 0.05 was
19.481.

These results appeared that honeybee workers make something with
queen cells caged with queen-excluder-cage to become ready of successful
caging , it could be noticed that the workers make wax layer removal of
queen cells from on queen emergence slot.

Table (1) :Comparison between caging with the normal cage and
queen-excluder-cage, after queen cells sealing directly, in

the colony.
Type of the cage % Hatching (Meant SE) |Weight (Mean+ SE) ( mg)
Normal cage 68.93£16.8 b 149.29+0.60 b
Queen-excluder-cage 98.66 + 2.66a 159.62 + 0.38 a
LSD 19.481 0.8241
Means followed by the same smallletterin acolumn are not significantly differences at

the 5% level of probability (Duncan’s Multiple Range Test)
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B — The weight of emerged queens: -

The mean of the weight of emerged queens were 149.29 mg and
159.62 mg for caging with the normal cage and the queen-excluder-cage,
respectively. Results obtained clearly indicated that the mean of the weight of
emerged queens by caging with queen-excluder-cage was higher than the
mean of the weight of emerged queens by caging with normal cage. LSD
value at 0.05 was 0.8241.

These results agreed with Abou EIl-Enain (2000) who mentioned that
the highest percentage and weight of emerged virgin queens, obtained by
incubation in queenless colony followed by that incubated in queen right
colony, while the latter was incubated by incubator ( queen cells were ripe
queen cells). This mane that the honeybee workers make something with
queen cells till it become ready of successful incubation resulting in highest
weight of emerged queens. But these results disagree with her too (Abou El-
Enain 2000) for the time of the caging of the queen cells, he caged on ripe
queen cells (after 5 five days from queen cells sealing), in these experiments,
queen cells were incubated directly after sealing with good results.

2 - Evaluation of the best day — after queen cell sealing directly — to
caging with the normal cage.
A — Percentage of the normal virgin queens hatching: -

The statistical analysis of data obtained in Table (2 - 1) from 25/3/2013,
5/4/2013 and the mean of this dates for hatching showed that:-

On 25/3/2013, there were insignificant differences for hatching
percentage between the caging after four days and after five days, also
between the caging after one day and after two days. There were insignificant
differences between the caging after queen cell sealing directly and each of
(the caging after one day and after two days), too between the caging after
three days and each of (the caging after one day and after two days).

But, there were significant differences for hatching percentage between
each of (the caging after four days and after five days) and the caging after
three days. There were highly significant differences between each of (the
caging after four days and after five days) and the caging after queen cell
sealing directly. There were significant differences between the caging after
three days and the caging after queen cell sealing directly.

The highest percentage was (100 + 0.0 %) for each of (the caging after
four days and after five days). Then, (75 £ 0.0 %) for the caging after three
days, then, (56.25 + 20.72 %) for each of (the caging after one day and after
two days). The lowest percentage was (50 + 0.0 %) for the caging after
queen cell sealing directly. LSD value at 0.05 was 20.529.

On 5/4/2013, there were not significant differences for hatching
percentage between the caging after four days and after five days, also
between the caging after queen cell sealing directly and caging after one day.
There were insignificant differences between the caging after two days and
after three days, also, between the caging after two days and each of (the
caging after queen cell sealing directly and after one day).

But, on the other hand, there were significant differences for hatching
percentage between each of (the caging after four days and after five days)
and each of (the caging after two days and after three days). But, there were
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highly significant differences between each of (the caging after four days and
after five days) and each of (the caging after queen cell sealing directly and
after one day). There were significant differences between the caging after
three days and each of (the caging after queen cell sealing directly and after
one day).

The highest percentage was (100 + 0.0 %) for each of (the caging after
four days and after five days), then, (81.5 + 10.82 %) for the caging after
three days, then, (68.75 + 10.82 %) for the caging after two days, while the
lowest percentage was (62.5 + 12.5 %) for each (the caging
three days. But, there were highly significant differences among each after
queen cell sealing directly and after one day). LSD value at 0.05 was 16.376.

The mean of hatching percentage, there were not significant
differences for hatching percentage between the caging after four days and
after five days. There were insignificant differences among each of (the
caging after queen cell sealing directly, the caging after one day and after two
days).

There were significant differences for the mean of the hatching
percentage between each of (the caging after four days and after five days)
and the caging after of (the caging after four days and after five days) and
each of (the caging after queen cell sealing directly, the caging after one day
and after two days). There were significant differences among the caging
after three days and each of (the caging after queen cell sealing directly, the
caging after one day and after two days).

The highest mean of the hatching percentage was (100 £ 0.0 %) for
each of (the caging after four days and after five days). Then, (78. 25 + 8.26
%) for the caging after three days, then, (62.5 + 17.67 %) for the caging after
two days, then, (59.37 + 17.39 %) for the caging after one day. The lowest
mean of the hatching percentage was (56.25 + 10.82 %) for the caging after
queen cell sealing directly. LSD value at 0.05 was 12.462.

Table (2 - 1): Evaluation of the best day — after queen cell sealing
directly —to caging with the normal cage.

Caging time % Hatching (Meanz SE)

25/3/2013 5/4/2013 Mean
IAfter queen cell sealing directly 50+0.0c 625+ 125¢c 56.25+10.82 ¢
IAfter 1 day 56.25 + 20.72 bc 625+125¢ 59.37+17.39¢C
IAfter 2 days 56.25+ 20.72 bc| 68.75+10.82hbc | 625+ 17.67 ¢
After 3 days 75+00b 81.5+10.82b 78.25+8.26 b
IAfter 4 days 100+ 0.0a 100+ 0.0 a 100+ 0.0a
IAfter 5 days 100+ 0.0 a 100+ 0.0 a 100+ 0.0a
LSD 20.529 16.376 12.462

Means followed by the same small letterin acolumn are not significantly differences at
the 5% level of probability (Duncan’s Multiple Range Test).
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Table (2 - 2) : Evaluation of the best day — after queen cell sealing
directly —to caging with the normal cage.

. . Weight (mg)
Caging time 257312013 57472013 Mean
IAfter queen cellsealing directly [ 1475+559b | 14957 +5.83b 148 +£5.79b
IAfter 1 day 150.4+2.99b 1479+ 3.93b 149.15+3.73 b
IAfter 2 days 150.82+5.96 b 150.8+2.77b 150.81+4.64Db
After 3 days 153.3+0.0b 153.1+0.34b 153.2+0.26 b
IAfter 4 days 162.5+5.86 a 163.75+2.79a |163.12+4.63a
IAfter 5 days 163.12+3.24 a| 1625+3.06a 16281 +3.17a
LSD 7.693 6.0478 4421
Means followed by the same smallletterin acolumn are not significantly differences at

the 5% level of probability (Duncan’s Multiple Range Test)

B — Weight of the normal virgin queens hatching: -

From the forementioned statistical analysis results of data in Table
(2 - 2) through 25/3/2013 , 5/4/2013 and the mean of this dates for weight of
the normal virgin queens hatching proved that:-

On 25/3/2013, there were insignificant differences between the weight
of the normal virgin queens hatching after four and five days caged, also
among each of (after queen cell sealing directly, after one day, after two days
and after three days).

But, there were significant differences among each of virgin queens
hatching from cells caged (after four days and after five days) and each of
(after queen cell sealing directly, caging after one day, after two days and
after three days).

The highest weight of \irgin queens was (163.12 + 3.24 mg) for caging
after five days, then, (162.5 + 5.86mg) for caging after four days, then, (153.3
+ 0.0 mg) for caging after three days, then, (150.82 + 5.96 mg) for the caging
after two days, then, (150.4 + 2.99) for caging after one day. The lowest
weight was (147.5 £ 5.59 mg) for caging after queen cell sealing directly. LSD
value at 0.05 was 7.693.

On 5/4/2013, there were insignificant differences between for the
weight of the normal virgin queens hatching after four days caging and after
five days, also among virgin queens hatching (after queen cell sealing
directly, caging after one day, after two days and after three days).

But, there were significant differences among each of (the caging after
four days and after five days) and each of (after queen cell sealing directly,
the caging after one day, after two days and after three days).

The highest weight of \irgin queens obtained was (163.75 + 2.79 mg)
for the caging after four days, then, (162.5 £ 3.06 mg ) after five days, then,
(153.1 = 0.34 mg) for the caging after three days, then, (150.8 = 2.77 mg) for
the caging after two days), then, (147.9 + 3.93 mg) the caging after one day.
The lowest weight was (149.57 + 5.83 mg) for the caging after queen cell
sealing directly. LSD value at 0.05 was 6.0478.

The mean of the weight, there were insignificant differences for the
weight of the normal virgin queens hatching between the caging after four
days and after five days, also among each of (after queen cell sealing
directly, the caging after one day, after two days and after three days).
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But, there were significant differences for among each of (the caging
after four days and after five days) and each of (after queen cell sealing
directly, the caging after one day, after two days and after three days).

The highest weight was (163.12 + 4.63 mg) for the caging after four
days, then, (162.81 + 3.17 mg) after five days, then, (153.2 + 0.26 mg) for the
caging after three days, then, (150.81 + 4.64 mg) for the caging after two
days), then, (149.15 + 3.73 mg) the caging after one day. The lowest weight
was (148 + 5.79mgq) for the caging after queen cell sealing directly. LSD value
at 0.05 was 4.421.

These results presented in tables (2-1) and (2-2) proved that: -

The honeybee workers play grand role to ripe the queen cells, and the
virgin queens are able hatching powerfully. The workers remowve the wax
layer of queen cells from on queen emergence slot till 6 — 9 mm. circular, this
removal are necessary for increasing transfer and change the gases (oxygen
and carbon dioxides), because meanwhile the dewelopment of larvae into
prepupa, pupa stage and adult (before hatching) need big oxygen quantity.
Nota bene (N.B.):-

e Ripe brood means that the workers remowe the wax layer from on the
emergence slot, and the colour become light brown (pallid) or yellowish.

e This removal occurs for each of queen cells, workers brood and drones
brood after the cocoon spinning.

e When the queen larvae spins the cocoon, it leave space in the end of
queen cell between the wax and cocoon filaments this space makes an
air room.

e When used the handling removal, must removal beginning from the air
room this firstly for ease removal carefully.

e The lesser weights were abnormal and curly wings when the caging was
after queen cell sealing directly, the caging after one day, after two days
and after three days).

3 - Evaluation was comparison between the incubation in the colony
(the caging was two days before hatching) and the incubation in the
incubator by this new way (after queen cells sealing directly and the
removal was handling).

A — Percentage of the normal virgin queens hatching: -

The statistical analysis of data obtained in Table (3) from the mean of
hatching percentage showed that:-

There were not significant differences for hatching percentage between
the incubation in the colony (the caging was two days before hatching) and
the incubation in the incubator by this new way (after queen cells sealing
directly and the removal was handling).

The hatching percentage was (100 £ 0.0 %) for each of the incubation
in the colony and the incubation in the incubator after queen cells sealing
directly. LSD value at 0.05 was 0.0

The results of the incubation in the incubator by this new way (after
queen cells sealing directly and the removal was handling) was equal with the
results of the incubation in the colony (the caging was two days before
hatching).
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Table (3): Comparison between incubation in the colony and the
incubator after queen cells sealing directly.

Incubation % Hatching (Meant SE) Weight (Meant SE) Mg.
Colony 100t 0.0a 164+041a
Incubator 100+ 0.0 a 164.8+0.23 a

LSD 0 0.925

Means followed by the same small letterin acolumn are notsignificantly differences at

the 5%level of probability (Duncan’s Multiple Range Test.

B — Weight of the normal virgin queens hatching: -

From the forementioned statistical analysis results of data showed in
Table (3) from the mean of this dates for weight of the normal \irgin queens
hatching proved that:-

There were insignificant differences for the weight of the normal virgin
gueens hatching between the incubation in the colony (the caging was two
days before hatching) and the incubation in the incubator by this new way
(after queen cells sealing directly and the removal was handling).

The mean of the weight was (164 = 0.41 mg) for the incubation in the
colony and (164.8 + 0.23 mg) for the incubation in the incubator. LSD value at
0.05 was 0.925

The results of the incubation in the incubator by this new way (after
queen cells sealing directly and the removal was handling) was equal
approximately with the results of the incubation in the colony (the caging was
two days before hatching).

The results of hatching percentage and the weight of the normal virgin
queens hatching for the table (3) are equal. Then the incubation in the
incubator by this new way (after queen cells sealing directly and the removal
was handling) are better than the incubation in the colony (the caging was
two days before hatching). Thereby may get two batches from queen cells for
a rearing colony and the incubation in the incubator by this new way instead
of the rearing and incubation in the same colony.

These results agreed with Laidlaw, H. H. Jr. (1981) and Abou El-Enain
(2000) they mowved the ripe queen cells into incubator with good results, and
inagreement with them in the time of transfering the queen cells into
incubator.

These results conflict with Abou EI-Enain (2000) who mentioned that
the incubated by incubator was the lowest hatching percentage than
incubated in queenless colony or queenright colony, and all measurements of
emerged virgin queens declined in the all characteristics when incubation
was in incubator, despite of transferring the ripe queen cells to the incubator
(three days before the hatching), also, these results conflict the results and
the time of transfer.

It is recommended with using the incubation in the incubator by this
new way (after queen cells sealing directly and the handling removal), instead
of using the incubation in the colony, therefore for get two batches from
queen cells for a rearing colony and the incubation in the incubator by this
new way instead of the rearing and incubation in the same colony.
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