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Results and Discussion

I- QUEEN REARING

A - Effect of different seasons on queen rearing during of (1997& 1998).
I. Carniolan race.( Apis mellifera carnica)

The experiment was carried out during (1997&1998) in the three periods of
nectarflow. Citrus (March-April), Clover (May-June) and Cotton (July-
August) in order to study the relationship between the seasonal of nectar flow
variation and the queen reared. The results of 1997 listed in Table (1) showed
that the average number of grafted queen cups accepted in Citrus season was
36.8 queen cell/ colony, while the average number of queen cells succeeded to
reach emergence was 81.7 %. The mean number of emerged queens from the
queen cells was 29.8 virgin queens/ colony. The emerged virgin queens were
introduced to the swarm boxes for natural matting was. Percent accepted queen
was 60.6 %. The results of natural mating indicated that the mean number of
mating in Citrus season was 62.9 %. While in case of Clover season the
average number of queen cups accepted was 38.5 queen cells / colony, and the
average number of queen cells succeeded to reach emergence was 85.6 % / the
mean number of emerged queen from the queen cells reared was 30.5 colony.
The virgin queens which emerged from these experiments were introduced to
the swarm boxes was. Percent accepted queens was 76.3 % the results for
natural mating indicated, the mean number of mating virgin queens in Clover
season was 68.6 %.

While the average number of queen cups accepted in Cotton season was
41.3 queen cells /colony, while the average number of queen cells succeeded
to reach emergence was 91.7 %. The queen number of emerged queen from the
queen cells tested was 36.5 virgin queen/colony. The emerged virgin queens

were introduced to the swarm boxes was. Percent accepted queens was 79.6 %,
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the results for natural mating indicated, the mean number of mating virgin
queens 1n cotton season was 76.9 %.

While the results of 1998 listed in Table (2) showed that the average
number of grafted queen cups accepted in Citrus seasons was 35.5 queen cells /
colony. While the average number of queen cells succeeded to reach emergence
was 81.7 %, the mean numbers of emerged queens from the queen cells was
29.8 virgin queens / colony. The emerged virgin queens were introduced to the
swarm boxes for natural mating. Percent accepted a queen was 68.2 %. The
results for natufal mating that indicated the mean number of mating in Citrus
season was 734 %. While in case of Clover season the average number of
queen eups accepted in was 35.2 queen cells /colony, and the average number
of queen cells succeeded to reach emergence was 80.8 %, the mean number of
emerged queen from the queen cells reared was 29 virgin queen / colony, The
emerged virgin queens were introduced to the swarm boxes was gave about
68.7 %, the results for natural mating indicated, the mean number of mating
virgin queens in Clover season was 68.9%. While in Cotton season the average
number of queen cups accepted was 37.8 queen cells / colony, while the
average number of queen cells succeeded to reach emergence was 83 .9 % the
queen number of emerged queen from the queen cells reared was 34.5 virgin
queen / colony. The emerged virgin queens were introduced to the mated
swarm boxes. Percent accepted queens was 84.6 %, the results for natural
mating the mean number of mating virgin queens in Cotton season was 72 1 %
2 - Italian race ( Apis mellifera ligustica)

In season of 1997 listed in Table (3) showed that average number of
grafted queen cups accepted in Citrus seasons was 31.8 queen cells colony,
while the average number of queen cells succeeded to reach emergence was
70.5 %, the mean numbers of emerged queen from the queen cells was 273

virgin queens / colony. The emerged virgin queens were introduced to the
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swarm boxes for natural mating was 75.9 %, the results for natural mating
that indicated that percent of natural of mating in Citrus season was 71.9%

While in case of clover season the average number of queen cups accepted
was 33 queen cells /colony, while the average number of queen cells succeeded
to reach emergence was 73.3 %, the mean numbers of emerged queen from the
queen cells reared was 29 virgin queen / colony, the emerged virgin queens
were introduced to the swarm boxes gave about 81 2 %. the results for natural
mating indicated, the mean number of mating virgin queens in Clover season
was 74.6 %, while of Cotton season the average number of queen cups
accepted was 31.5 queen cells / , while the average number of queen cells
succeeded to reach emergence was 70%, the queen numbers of emerged queens
from the queen calls reared was 25.8 virgin queen / colony, the emerged virgin
queen were introduced to the mated swarm boxes was. Percent accepted queens
was 75.5%. the results for natural mating the mean number of mating virgin
queens in Cotton season was 68.1%.

While in season of 1998 the results of listed in Table (4) showed that the
average number of grafted queen cups accepted in Citrus seasons was 31 queen
calls / colony, while the average number of queen cells succeeded to reach
emergence was 68.9 %, the mean numbers of emerged queen from the queens
cells was 255 virgin queens /colony, the emerged virgin queens were
introduced to the swarm boxes. Percent accepted queens was 79.6 % the results
for natural mating that indicated the mean number of mating virgin queens in
Citrus season was 59.9% ‘

While in case of Clover season the average number of queen cups
accepted was 32 queen cells \ colony, while the average number of queen cells
succeeded to reach emergence was 71.1% the mean numbers of emerged queen
from the queen cells reared was 27.5 virgin queen \ colony, the emerged virgin
queens were introduced to the swarm boxes was gave about 74.4% the results

for natural mating for indicated that the mean number of mating virgin queens
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in Clover season was 79.5 %.

While the average number of queen cups accepted in Cotton season was
29 queen cells / colony, while the average number of queen cells succeeded to
reach emergence was 64 4%, the queen numbers of emerged queen / from the
queen cells reared was 25.5 virgin queen / colony, the emerged virgin queens
were introduced to the mated swarm boxes. Percent accepted queens was
78.3%, the results for natural mating the mean number of mating virgin queens
in Cotton season was 70.9 %.

The stalist'ical analysis of the data recorded in Table (1-4) showed that
there was a higi}ly significant difference between the number of accepted cells
and emerged queen during the different seasons; also the deference’s between
two races of honeybee colonies was not significant.

From the above results it could be mentioned that the Carniolan race

more active with using Cotton seasons in queen rearing than that the Italian

race

The results are in agreement with experiment by Jung (1981) and El-

Sarrag (1993)
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Table (2) Effect of different seasons on queen rearing during of (1998)

Carniolan race

WW No-patched Accepted | Emerged
accepted Y% queen

L 1T W TEn 37

2 | 27 60 21
| 3 39 86.7 32
Citrus 4 35 88.7 29

T 142 e ]

Avg. 355 81.7  [298 |
1 27 (622 (25|

P .37 81.1 29

30 41 91.1 32
Clover 4 33 88.9 30

T 141 BN T

Avg. | 352 80.8  [20 |
IR 40 8895 (36

2 32 71.1 28

3 37 81.1 34
Cotton 4 42 93.3 40

T. |151 138

Avg. (378  [839 (325
o  Treat EQ.

% 44.98 16.71
L.S.D
1% 73.96 37.92

Introduced Mating | temp,
% %
o OC
52.8 (745 | 25.05 |
63.7 66.0
73.2 84.3
82.9 68.7
68.2 73.4
76.3 82.4
65.7 69.7
62.8 70.0 32.4
69.7 53.4
68.7 68.9
75 85.3 34.7
82.1 73.4
91.2 67.0
90 62.7
(846 | 721
be oo = -



55

Table (3)Effect of different seasons on queen rearing during of(1997)

Italian race

Seasons | Rep. | No-patched Accepted | Emerged Introduced | Mating temp,

accepted % queen % % ¢
1 27 60.0 25 84.0
7 33 133 29 75.8
Citrus |3 29 64.4 24 79.2 22.05
4 28 84.4 31 64.5
T 127 109
e
Avg. l 31.8 70.5 27.3
1 36 80 31
Clover |2 40 . 1889 38 33.2
3 32 714 29
4 27 53.3 18
T 132 \ l 116

Cotton 33.35

L.SD




Table (4)Effect of different seasons on queen rearing during of(1998)

[talian race

36

Seasons | Rep. | No-patched Accepted | Emerged | Introduced Mating | temp, |
accepted Yo queen Y Yo oc
1 36 80 27 77.3 81.7 25.05
2 31 75.4 28 85.6 53.7
Citrus 3 22 48.9 16 81.7 424
B 35 77.8 31 73.8 61.7
T. 124 102
Avg. | 31 68.9 255 79.6 59.9
1 34 75.6 29 60.8 72.3
2 J27 60 21 TLT 85.3
Clover |3 39 86.7 35 84.0 81.0
4 28 62.2 25 80.9 79.2 32.4
T 128 110
Avg. | 32 71.1 27.5 74.4 79.5
1 17 37.8 15 81.6 844 |
2 24 53.3 21 78.7 61.7
Cotton | 3 40 88.9 35 80.3 72.3
4 35 77.8 25 72.7 65.0
T. 116 102 34.7
Avg. | 29 64.4 255 78.3 70.9
ST — = | = S S
Treat. E.Q.
5% 2596 17.57
LSD
1% 44 .83 3298

B - Effect of different types of hives on queen rearing of

honeybee races during (1997), (1998)

I- Carniolan race ( Apis mellifera carnica)

The experiment was carried out during (1997 & 1998) in the three types
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of hives swarm box, queenless hives normal and double queen hives, in order
to study the relationship between hives variation in type of hives and the queen
reared in these types. In 1997season the results listed in Table ( 5) showed that
the average number of grafted queen cups accepted in swarm box was 39.5
queen cells/ colony, while the average number of queen cells succeeded to
reach emergence was 87.8% , the mean number of emerged queen from the
queen cells was 29.8 virgin queens / colony, the emerged virgin queen were
introduced to the swarm boxes for natural mating was 73.5% the results for
natural mating that indicated , the mean number of mating virgin queens in
swarm box was 80.1 %.

While in case of queenless hives normal the average number of queen
cups accepted was 37 queen cells / colony, while the average number of queen
cells succeeded to reach emergence was 82.2 % the mean numbers of emerged
queen from the queen cells reared was 32.3 virgin queen/colony, the emerged
virgin queens were introduced to the swarm boxes was gave about 70 %,
natural mating indicated. The mean number of mating virgin queens in
queenless hives normal was 74.7 %

While the average number of queen cells accepted in double queen hives
was 30.5 queen cells / colony, while the average number of queen cells
succeeded to reach emergence was 678 % , the queen numbers of emerge
queens from the queen cells reated was 28 virgin queen / colony, the emerged
virgin queens were introduced to the mated swarm boxes was gave about 82.8
9%, natural mating, the mean number of mating virgin queens in double queen
hives was 75.9 %.

While the results of 1998 listed in Table (6) showed that the average
number of grafted queen cups accepted in swarm box was 37.5 queen cells /
colony, while the averaged number of queen cells succeeded to reach
emergence was 83.4 %, the mean numbers of emerged queen from the queen

cells was 29.5 virgin queen /colony, the emerged virgin queens were introduced
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to the swarm boxes for natural mating was gave about 78.1 % natural mating
that indicated the mean number of mating virgin was 68.9 %.

While in case of queenless hives normal the average number of queen
cups accepted was 36.5 queen cells / colony, while the average number of
queen cells succeeded to reach emergence was 81.1%, the mean numbers of
emerged queen from the queen cells reared was 30 virgin queens / colony, the
emerged virgin queens were introduced to the swarm boxes gave about 75.2 %,
natural mating that indicated the mean number of mating virgin in queenless
hives normal 75.5 %.

While the average number of queen cups accepted in double queen hives
was 29 queen cells / colony , while the average number of queen cells succeed
to reach 'emergence was 64.5 %, the queen numbers of emerged queen from the
queen cells reared was 23.5 virgin queen / colony , the emerged virgin queen
were introduced to the mated swarm boxes was gave about 76.8 %, the results

for natural mating the mean number of mating virgin queens in double queen
hives was 71.8 %.

2- Italian race.

In results of 1997 listed in Table ( 7 ) showed that the average numbers
of grafted queen cups accepted in swarm box was 36.8 queen cells / colony,
while the average number of queen cells succeed to reach emergence was 81.7
%, the mean numbers of emerged queens from the queen cells was 32.5 virgin
queens/colony, the emerged virgin queens were introduced to the swarm boxes
for natural mating was gave about 74.8 %, natural mating that indicated the
mean number of mating virgin queens in swarm box was 76.1 %,

While in case of queenless hives normal the average number of queen
cups accepted was 29.8 queen cells / colony, while the average number of
queen cells succeed to reach emergence was 70.6% | the mean numbers of
emerged queen from the queen cells reared was 248 virgin queen / colony | the

emerged virgin queens were introduced to the swarm boxes was gave about
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70.8, natural mating for indicated in mated swarm boxes, the mea-n number of
mating virgin queens in queenless hives normal was 75.4 %.While the average
number of queen cups accepted in double queen hives was 27.3 queen cells /
colony, while the average number of queen cells succeeded to reach emergence
was 60.6 %, the queen numbers of emerged queens from the queen cells reared
was 213 virgin queen / colony , the emerged virgin queens were introduced to
the mated swarm boxes was gave about 80.9 % . the results for natural mating,
the mean number of mating virgin queens in double queen hives was 84 2%.

While in results (1998) listed in Table (8) showed that the average
number of grafted queen cells accepted in swarm box was 34.8 queen cells /
colony, while the average number of queen cells succeeded to reach was 77.3
%, the mean numbers of emerged queen from the queen cells was 32 virgin
queens/colony, the emerged virgin queens were introduced to the swarm boxes
was gave about 802 %, the results for natural mating that indicated the mean
number of mating virgin queens in swarm box was 76.5 %, while in case the
average number of queen cups accepted in queenless hives normal was 29.8
queen cells / colony, while the average number of queen cells succeeded to
reach emergence was 66.1 %, the mean numbers of emerged queen from the
queen cells reared was 21.8 virgin queens / colony, the emerged virgin queens
were introduced to the swarm boxes was gave about 79.7 %, the results for
natural mating indicated in mated swarm boxes, the mean number of mating
virgin queens in queenless hives normal was 79.8%.

While the average number of queen cups accepted in double queen hives
was 29 queen cells / colony , while the average number of queen cells
succeeded to reach emergence was 64 4 %, the queen numbers of emerge queen
from the queen cells reared was 26 virgin queen / colony, the emerged virgin
queens were introduced to the mated swarm boxes was gave about 83.1%, the
results for natural mating the mean number of mating virgin queens in double

queen hives was 83.6 %.
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The statistical analysis of the data recorded in Table ( 5-8) showed that
there was a highly significant difference between the number of accepted cells
and emerged queen during the different hives, also the deference’s between two
races of honeybee colonies was not significant.

From the above results it could be mentioned that the Carniolan race
more active in using Swarm box in queen rearing than the Italian race

The results are in agreement  with results by Robert, and Mackensen
(1953)
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Table ( 5 ) Effect of type of hives on queen rearing by Carniolan race

during ( 1997)

Type of hive | Rep. | No-patched | Accepted | Emerge | Introduced | Mating |
accepted % d queen % % |
Swarm 1 39 86.7 31 80.6 84 l
'box with 2 |41 oLt s |7a2 s ‘
queenless |3 |35 778 |22 |68l 667
4 |43 95.6 |31 70.9 818 |
T. |158 119
Queenless | Avg. | 395 87.8 1298 |735 80.1
hives 1|36 80 34 85.3 759
normal 2 |35 86.7 31 80.6 84.0 |
3040 88.9 |34 4401 $33
4 |37 81.1 30 70 85.7
T. | 148 129
Avg. |37 82.2 323 |70 74.7
Double 1 25 55.6 22 81.8 61.1
queen 2 |32 71.1 30 86.7 923 |
hives 3 |34 75.6 32 87.5 78.6
4 |31 68.9 28 75 71.4
T. “|122 112
Ave. [305 1678 8 828 ‘7§AT‘
Treat. E .Q.
5% 10.33 16.20
L.S.D
1% 56.09 30.98
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Table ( 6 ) Effect of type of hives on queen rearing by Carniolan race

during ( 1997 )

62

Typeof | Rep. |No-patched | Accepted | Emerged | Introduced | Mating
hive accepted % queens % %
swarm | | 34 75.6 27 83.6 76.8
box 2 41 91.1 31 67.5 81.9
with 3 36 80 28 81.9 55.7
queen- |4« 39 86.7 32 79.3 61.4
less T. 150 118
. |Ave [375 83.4 295 [78.1 68.9
queen- | | 38 62.2 32 61.4 70.0
less 2 32 81.1 25 85.3 83.5
hives 3 34 91.1 31 F2:5 86.7
normal |4 42 88.9 32 81.4 61.9
T. | 146 120
Avg. 365 81.1 30 75.2 75.5
Double |1 33 73.3 28 7.8 52.4
queen |2 21 46.7 19 82.6 78.7
hives 3 28 62.2 21 80.4 80.5
4 34 75.6 26 66.4 75.4
T. 116 94
Avg, | 29 64.5 23.5 76.8 71.8
Treat. E.Q.
5% 18.05 31.68
L.S.D
1% 61.37 92.11
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C - Effect of different types of artificial feeding on queen
rearing by honeybee races in (1997 & 1998)

I- Carniolan race

The experiment was carried out during (1997 & 1998) using the three
types of artificial feeding ,1:1sugar syrup, Brewer yeast and sugar syrup and
control without feeding, in order to study the relationship between the types of
artificial feeding and the queen reared these types. The results of 1997 are listed
in Table (9) showed that the average of grafted queen cups accepted in sugar
syrup was 31.5 queen cells / colony, while the average of queen cells succeeded
to reach emergence was 70 %, the mean numbers of emerged queen from the
queen cells was 25.8 wirgin queens / colony, the emerged virgin queens were
introduced to the swarm boxes for natural mating was 76.5 %. The results for
natural mating that indicated, the mean number of mating virgin queens in
sugar syrup was 64.5 %.

While in case of brewer yeast and sugar syrup the average number of
queen cups accepted was 40.5 queen cells / colony , while the average number
of queen cells succeeded to reach emergence was 90%, the mean numbers of
emerged queen from the queen cells reared was 38 virgin queen / colony, the
emerged virgin queens were introduced to the swarm boxes was gave about
75.6 %, the results for natural ‘mating introduced in mated swarm boxes, the
mean number of mating virgin queens in Brewer yeast and sugar syrup was
78.5 %.

While in control the average number of queen cups accepted was 28
number of queen cells succeeded to reach emergence was 62.2 %, the queen
numbers of emerged queen, from the queen cells reared was 22.5 virgin queens
/ colony, the emerged virgin queens were introduced to the mated swarm boxes
was 56.4 %, the results for natural mating, the mean number of mating virgin

queens in control was 60.9 %
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While in (1998) listed in Table (10) showed that the average numbers of
grafted queen cups accepted in sugar syrup 1 - 1 was 35.3 queen cells / colony
out of 45 pgrafted queen cups, while the average number of queen cells
succeeded to reach emergence was 78.3 %, the mean numbers of emerged
queen from the queen cells was 273 virgin queens / colony, the emerged
virgin queens which from these experiments were introduced to the swarm
boxes for natural mating was 80.9 % . the results for natural mating that
indicated the mean number of mating virgin queens in sugar syrup was 80.6 %.

While in case of brewer yeast and sugar syrup the average number of
queen cups acce-pted was 40 queen cells / colony, while the average number of
queen cells succeeded to reach emergence was 88.9 %, the mean numbers of
emerged'queerj from the queen cells reared was 36.5 virgin queens / colony, the
emerged virgin queens were introduced to the swarm boxes was gave about
81.1 %, the results for natural mating indicated in mated swarm boxes, the
mean number of mating virgin queens in brewer yeast and sugar syrup was 86.7
%

While the average number of queen cups accepted in control was 26 8
queen cells / colony, while the average number of queen cells succeeded to
reach emergence was 595 %, the queen numbers of emerged queen from the
queen cells reared was 20.3 virgin queen / colony, the emerged virgin queens
were introduced to the mated swarm boxes was 65.1%, the results for natural
mating the mean number of mating virgin queens in control was 63.6%.

2 —ltalian race

In results of (1997) listed in Table (11) showed that the average
numbers of grafted queen cups accepted in sugar syrup 1:1 was 335 queen
cells / colony, while the average number of queen cells succeeded to reach
emergence was 74.5% | the mean numbers of emerged queen from the queen

cells was 283 virgin queens/ colony, the emerged Vvirgin queens were
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introduced to the swarm boxes for natural mating was introduced to the
swarm boxes for natural mating was 73.2%, the result for natural mating
indicated that the mean number of mating virgin queens in sugar syrup was
76.6%.

While in case of Brewer yeast and sugar Syrup the average number of

queen was 38.3 queen cells / colony while the average number of queen cells

succeed to reach emergence was 85%, the mean numbers of emerged queen
from the queen cells reared was 34 3 virgin queen / colony, the emerged virgin
queens were introduced to the swarm boxes was gave about 82.2% the results
for natural mating in Brewer yeast and sugar syrup was 79.1%, while the
average number of queen cups accepted in control ( without feeding) was 25.3
queen cells/ colony, while the average number of queen cells succeeded to
reach emergence was 56.1%, the queen cells reared was 19.3 virgin queen/
colony, the emerged virgin queens were introduced to the mated swarm boxes
was 67.9%, the results for natural mating virgin queens in control ( without
feeding ) was 74.1%.

Results in ( 1998) listed in Table (12) showed that the average numbers of
grafted queen cups accepted in sugar syrup was 35.5 queen cells/ colony, while
the average numbers of queen cells succeeded to reach emergence was 78.9% ,
the mean numbers of emerged queen from the queen cells was 32.9 virgin
queen/ colony, the emerged virgfn queens were introduced to the swarm boxes
for natural mating was 75.4%, the results for natural mating that indicated
number of mating virgin queens in Sugar syrup 1:1 was 73.1%.

While in case of Brewer yeast and sugar syrup the average number of
queen cups accepted was 36.5 queen cells/ colony , while the emerged was
81.1%, the mean numbers of emerged queen from the queen cells reared was
318 virgin queen / colony, the emerged virgin queens were introduced to the

swarm boxes was gave about 79.9%, the results for natural mating indicated in
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Table (9) Effect of different types of artificial feeding on queen rearing by

honeybee races during (1997) Carnelian bees.

reatment i Rep | No.

Introduced | Mating

Accepted Emerged

patched

accepted
ugar |1 T 68.9
yrup 2 32 71.1
:1 3 38 84.4

4 55.6

- Av
drewer 1
gas + 12 2 .
waugav 84.4

a

3 38
yyrup 4 \ 41
| Total | 162

“ontrol
Without

Treat E. Q.
5% 4.30 . 12.76

L.S.D
1% 9.93 63.65
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Tabie (10) Effect of different types of artificial feeding on Gucen rearing |
honeybee races during (1998) Carniolan bees

;r'!‘reatment ’ch ;Nu.- patched Accepted {_Emerge(! Introduced Matin;
|
! ! laccepted Y f queens % Y
":“Sugh; | 1 4 } 56 24 78.4 g' 817"
|' Syrup 2 38 84.4 30 82.5 86.5
I:1 3 40 88.9 34 71.8 13.6
14| _l20)

| r

! \j_sﬂ_ﬂ__
| =% |

L [Avg. | 3 8. . . 80.6
’ Brewer [ | | 86. < : 91.0
!

[ / . ¥

r | & -

42 93.3 39 83.4 89.7

82.5
834
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Table (11) Effect of different types of artificial feeding on queen rearing by
honeybee races during (1997) Italian bees

S S - U= eT

Freatment | Rep No. patched | Accepted i'merged In troduced Mating
accepted % queens Yo \ Yo

Sugar | ' . 1736 81.6

31.0 8.7

823

Brewer 3

yeas + 75.6

Sugar : 83.0
Rl T T e o
Toial | 153 L i37 i ) |
 [Avg (383 |85 134.3 82.2 __ﬂ_%"ﬁ);lf \
Control 18 12 52.6 68.7 |

Without |2 30 66.7 27 78.3 80.6

Feeding | 3 24 53.3 i8 61.5 77.5
| alpe  lead 20 DI _les |
=T = y —
Total 101 I NPT I
 lawe 255 Iser w3 [ery AL

Treat L. Q.
5% 48.59 24.03

L.S.D
1% 118:8 45.9
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Table (12) Effect of different types of artificial fe

eding on queen rearing by
honeybee races during (1998) Italizn bees

e

Treatment chg__i Noji patched | Aéceptcd 3 Ehnerged_

Introduced Mating

; wl accepited % queens
' Sugar 1 133

' Syrup 2 31

L 1e1 3 38

| 4 40 889
i al 142

Lk . 355

| Brewer 1136

| yeast ] 2 32

Lo ] 3 44

| Sugar | 4134
(Syrup  ["Tomal | 146
5 Ve, 136.5

Treat E. Q.
5% 25.09 3237

L.S.D
1% 105.16 89.13
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1. BROOD REARING ACTIVITY:

1 - Effect of honeybee races activities on sealed brood

reared during 1997 year.

The brood rearing activity of honeybee races and their hybrids was
measured at every 13- days intervals during 1997. The results were listed in
Table (13) and illustrated in Figure (5)- The Italian hybrid gave the highest
mean of sealed brood /year with an average of 267.6 in2/colony. The Italian

race came second with an average of 254.5 in2/colony. As for the Iy Carniolan

hybrid with an average of 244 8 in2/colony. The lowest average of sealed brood

was found in the colonies of Carniolan race, it was 234.93 in2/colony .
2 - Average monthly sealed brood reared by different

honeybee races during 1997.

Monthly brood rearing activities are recorded in Table (14) and
illustrated in fig. (6).Results indicated that the highest average of sealed brood
were found during May for the Italian race (398.6 in2/colony) during August,
Carniolan race (377.6 in2/colony), during May for Italian hybrid (382.6 i/
colony)and during August for Carniolan hybrid (396.0 in2 / colony).While the
lowest average of sealed brood reared was observed during January for the four
colonies from each Italian race, Carniolan race , F1 Italian hybrid and F1
Carniolan hybrid (664, 64.6, 96.0 and 68.6 In2/ colony), respectively.
Regarding the interaction between honeybee races and the amount of sealed
brood during different lnoﬁths of 1997 season . The same result proved that ,the
highest amount of sealed brood reared was found during in April and August
the (average was 384.7 in2 /colony) ,while the lowest amounts of sealed brood

reared was found during January was( 73.9 in2 /colony).
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Statistical analysis indicated that, The differences between the races and
hybrids were highly significant (P>0.01). L.S.D.0.05 and 0.01 were 105.03 and
192.79 in2, respectively in table (1)during 1997.

From the above data mentioned data it is clear that | the FI Italian hybrid
came the first in amount of reared brood in this region.

These result are in agreement with the finding of ( Bronek and
Rosenthal ( 1984).

3 — Average of sealed brood per one measurement in

different nectarflow seasons during 1997,

Results of sealed brood reared in colonies during different nectarflow of
(1997)were tabulated in Table (15) and illustrated fig. (7), It is clear that the
highest amounts of brood reared were those occurring during Cotton season, F

Camiolan hybrid came the first (average was 352.9 in2 / colony), followed by
Fy Ttalian hybrid (average was 333.75 in2 / colony), followed by Italian race
(average was 32925 in2 / colony), and Carniolan race (average was 3241 in2 /
colony). In case Clover nectarflow Italian race came the first (average was
3559 in2 / colony), followed by Fy Ttalian hybrid (average was 354.5 in2 /

colony), then followed by Carniolan race (average was326.4 in2/ colony),
while the lowest amounts of sealed brood was found in the Fy Carniolan hybrid

followed by Italian race (average was 187.4 in2 / colony), F|Carniolan hybrid

(average was 1645 in2 / colony), and the lowest amounts of sealed brood was
found with Carniolan race (average was 154 8 in2 /colony) .

The differences between races and their hybrids in brood rearing activity
during Cotton nectarflow were highly = significant (P<0-1%) It could be
mentioned that, the F Italian hybrid came the first in this region .

These results are in agreement with the results of Woyke (1984),Soszka
(1996).
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4 - Effect of Temperature o1t brood rearing activity:
The relationship between brood rearing activities and daily temperature
are listed in Table (16) and illustrated in Fig (8). The effect of daily

temperature on brood rearing was positive during the months of May (32.1°¢)

the mean amounts of brood reared were 398.6 and 382.6 in2/colony in Italian

race and I [talian colonies, respectively. In August (32.2°¢) the mean amounts

of brood reared were 377.6 and 396.0 in2/colony in Carniolan race and Fy

Carniolan colonies, respectively. While the lowest amounts of brood reared in

January (19.1°¢) the mean amounts of brood reared were 66.4, 64.6,96.0 and

68.6 In 2/colony from ltalian race , Carniolan race, Fl Italian hybrid and
F1Carniolan hybrid, respectively.

The brood rearing activities increased gradually from March to
November depending on the increase of daily temperature (March, 20.1°¢ ,
April, 24°c May 32.1° , June 34.3% July, 33.8%, August 32.2°¢, September
31.1% , October 29 (0°c and November 25°¢, respectively. On the contrary , the
brood rearing decreased gradually From December to February due to the Low
temperature of day (December 20.3, January 19.1, February 19.4°c
respectively.

Statistical analysis indicated that the relation between brood rearing and
air temperature were highly sigt{iflcam at (P>0.1%) . From the above data it
could be recorded that, the effect of temperature on brood rearing activities was
positive that is the colonies reared more brood at warm climate and when the
nectarflow is available as well, (March, April, May, June, July, August,
September, October  and November), than those at reared in lowest

temperatures during the wintering months, (December, January and February ).
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Fig. (5) Effect of honeybee races activities on sealed brood reared during 1997
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Fig (5) Contenue
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Fig (6) Average monthly sealed brood reared by different honey bee races during 1997season

70000 7
w —— -
60000 A
50000 | E.w\_m\mz
, |1 Total
noooow 0 9,22,98 Januarg
Sealed brood area in In2 , O 1,14,27 December
|
30000 _ ,D 5,18 November
| 1 10,23 October
|| gt 0 1,14,27 September
20000 v '@ 6,19 August
, 0 11,24 July
Aoooc’ ,B 2,15,28 June
| '3 7,20 May
,ﬁ : , 0O 11,2 April
I - e @ 3,16,29 Martch
B & e & &
oD » @ = @ 0 5,18 February
= €8 = > =
@8 T 'c — £
o0 2 8 c
Bt :
@ =
@
Q
W

Races



82

Table ( 15 ) Average of sealed brood per one measurment in different seasons during (1997 )

Sealed brood areas in In?

Season Italin bee colonies Craniolan bee colonies F1 Italin hybrid colonies 1 Craniolan hybrid colonies

"1 *2 *3 |"*4 | Total | Mean *1 2 "3 “4 [Total| Mean | "2 3 *4 |Totall Mean "1 "2 *3 *4 |Totall Mean

Citrus 5/2 — 11/4/1997 [1153[1117| 1107|1120 4487 | 187.4 | 990 | 079 | 960 | 787 |3716| 154.8 |1201]|1183|1119|1184|4667| 1045 | 67| 978 1010| 973 | 3948 164.5

Clover 24/ 4 -- 28/6/1997]2124| 2115 2142|2161 8542 | 355.9 |2023|1935(1937(1938|7833| 3264 |2134|2077|2163(2134|8508| 354.5 |1913] 1887|1067 1800|7547 314.5

Cotton 11/7-- 27/9/1997 |2364| 2308| 2264| 2283| 9219 | 329.26 | 2025|2202( 2461|2385 9073| 324.1 | 2338|2480 2322 2205| 9345| 333.75 | 2453 2521 2558( 2348|9880 352.9

Data calculated the average one measurment of brood reared per each season
* Numbers of Colonies Replicates
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Fig(7) Average of sealed brood per one measurment in different nectarflow seasons during 1998
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Table (16): Relationship between the brood rearing and climatic

temperature during 1997 year.

Honeybee races
Months Italian race| Carniolan F11L F1C. | Mean | °C.
race Hybrid Hybrid
February 117.8 98.4 128.3 1268 | 117.8 | 194
March 184.9 1653 193.0 1733 | 179 | 200
CAprl |, 3399 287.4 339.6 2321 | 3847 | 24
[ May 308 336.1 382.6 3320 | 3623 | 321
| June . | 3312 [ 3334 337.9 3241 | 3317 | 343
uy | 3478 300.8 288.5 3585 | 3239 | 33.86
August | 3859 | 376 379.4 396.0 | 384.7 | 322
| September | 2792 | 3038 3335 3203 | 3092 | 311
' October 229.1 221.9 254.5 2324 | 2345 | 290 |
| November | 2165 179.5 218.5 197.3 | 2029 | 250
December | 1568 | 1244 | 2092 148.1 | 1596 | 203
January | 664 | 646 96.0 68.6 | 739 | 19.1
Mean | 25448 | 23493 | 26755 | 24475 | 2554

Average= Mean of 4 colonies for each race
treat Date T.D

L.S.D. 5% 105.03 41.9 19.34
1% 192.79 59.2 25.9
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Fig.(8 Relationship between the brood rearing and climatic temp-. during 1997
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5 — Effect of honeybee races activities on sealed brood
reared during 1998 year.

The brood rearing activity races and their hybrids was measured at every
13- days intervals during 1998. The results were listed in Table (17) and
illustrated in figure (9). The Italian hybrid gave the highest mean of sealed
brood /year with an average of 282.7 in2/colony. The Italian race came second
with an average of 271 5 in2/colony. As for the with Carniolan race an average
of 2347 in2/colony. The lowest average of sealed brood was found in the

colonies of Fy Carniolan hybrid, it was 234 7 in2/colony .

6- Average monthly sealed brood reared by different
honeybee races during 1998,

Monthly “brood rearing  activities are recorded in Table (18) and
illustrated in fig. (10)> Results indicated that the highest amounts of sealed
brood were found during the months [talian race | Carniolan race, F1 Italian
hybrid and F1Carniolan hybrid 414.6 3723 » 496.6 and 3333 in2 / colony.
While the lowest average of sealed brood reared was observed during January

(651 , 679 _ 1092 and 78.7 in2 / colony), respectively. Regarding the
interaction between honeybee races and amounts of sealed brood during
different months of 1998 season . The same result proved that the highest
amount of sealed brood reared was found during in May the average was 363.6

during January was 80 2 in2 / colony

From the above data mentioned it is clear that, the F1ltalian hybrid
came the first of reared in this region.

7 - Average of sealed brood per one measurement in
different nectarflow seasons during 1998 .
Results of sealed brood reared in colonies during the nectarflow of

(1998)  were tabulated in Table (19) and illustrated fig (11). It is clear that the
highest amounts of brood reared were those occurring during Cotton season, F

[talian hybrid (average was 414.1 in2 / colony), followed by Italian race
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(average Was 3712 in2/ colony), then come the Carniolan race (average Was
332.1 in2 / colony), and the lowest amounts of sealed brood was reared by the
Fq Carniolan hybrid (average was 320 in2 / colony). In case clover nectarflow

the Ttalian race were came the first (average was 394 9 in2 / colony), followed
by Fllta]ian hybrid (average was 384.5 in2 / colony),then followed by

Carniolan race (average Was 3482 in2 / colony), while the lowest amounts of
sealed brood was found in the Fy Carniolan hybrid (average was 295.3 in2 /

colony). The lowest amount of sealed brood found during Citrus nectarflow
Italian race (average was 233 8 in2 / colony), followed by Fy [talian hybrid
(average was 221 .4 in2 / colony), Fy Carniolan hybrid (average was 193.11in2

/ colony), and the lowest amounts of sealed brood was found with Carniolan
race (average was 165.3 in2 / colony).

The differences between races and their hybrid in brood rearing activity
during Cotton nectarflow were highly significant (P<0.1%).

It could be mentioned that, the Flltalian hybrid came the first in this
region.

These results arein agreement with the results of Woyke (1977, 1984),
Soszka 1996.

8 - Effect of temperature on brood rearing activity.

The relationship between brood rearing activities and daily temperature were
listed in Table (20) and illustrated in fig (12).The effect of daily temperature
August ( Avg35.1% ) enhanced brood rearing during the average amounts of
reared brood were 496.6,414.6,372.3 and 333.3 in2/colony for the Fy [talian
hybrid, Italian race, Carniolan race and F1 Carniolan hybrid, respectively .
While the lowest amounts of re-ared brood were in January (19.1)° ¢ the
qverage amounts of reared brood were 80.2 in2/colony, from each races.

The brood rearing activities started increasing gradually from (April to
November) concomitantly with the increase in daily temperature ( Avg. were
289, 31.0, 33.7, 342, 35.1, 342, 30.7 and 27 .0%¢,for April, May, June,
July,August,September,()ctober and November, respectively. While the brood
rearing decreased gradually from December 10 March according following the

daily drop of temperature AVE. 19.4, 19.1, 202 and 21.2° for December,
January, February and March, respectively.
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season as well(April, May, June, July, August, September, October and
November).

While less amounts of sealed brood was reared in lowest temperatures
during the wintering months. (December, January and March ).

88



Table (17) Effect of Honeybee races a

ctivities on seale

d brood reared d

uring 1998 season.

. Sealed brood areas in In’
Date ltalian race Carniolan race F11. Hybrid F1 C. Hybrid
] 2 |3] 4 [Total |Mean | ™ To2 ] '3 | *4 |Total TMean | 12| "3 [a |Total [Mean |1 2] 3] "4 [Total |Mean
02/02/98 pa| 1a42| 153] 1A 100| 43| eol 982 315! 78.75 ANL 117| "187] 136 562 1a08| 118l 93] 7| 137 a17| 10425
15/02/98 +o7| 1es| 187] 154 g6| 63 104] 152 408 101.25] 183] 112| 190 144 so6| 149.75] 181] 186| 126 190 gas| 17125
28/02/98 | 187| 183] 257 208 05| 87| 103) 184 41| 120.25] 188) 157 12| 85 " gaa|  1608| 210 103 s2| 188 gaa| 17075
13/03/98 4g1| 17| 283] 260 143] 110{ 117] 213 sga|  14575] 207| 198] 243 139 7a7| 19675) 13| 227) 98 163 701| 17525
26/03/98 2a7| 191| 294] 289 162| 125| 242| 256 7g5| 196.25] 263| 217] 288 187 oss| 20875| 208| 261) 145| 273 907| 226.75
08/04/98 age| 258 348] 327 1297| a3zazs| 209| 137) 276 32 osa| 235.75] 318| 283] 335 334 sa70l  a7os| 2e7| 2%9| 178| 268 9s3| 23829
21/04/98 agp| 333] 381] 964 1458 acas| 273] 191] 308| 347 1120] ogo] as1| 36| 327] 381 1aps| 346.25] 263| 245 183 184 a75| 21875
04/05/98 451| 40| 433] 423 1713 428.25] 366| 383| 944 387 1370 242.5] ars| 22| 357| 413 1530 agzs) 237| 280| 218) 266 1121] 28025
17/05/98 a72| 268 448| 397 ieas| a21.28] ars| 298| 365 413 1a51| ez28] 407| 441] S 425 1584 a08] ae1| a17| 243) 234 1175|  293.75
30/05/98 s16| 327 413 349 g05|  401.25] 381| 396] 320 386 az3| 855.75] 418] 343| 376 428 56|  201.25) 429] 8| 173 309 1220 307.5
LEomBm a08| 95| 443 210 1646 aa65] 34| 36| 288) 415 1qes| a46:25| 420] 273| 295 435 1423| ~ 3s5.75) 89| 331 194 249 1163|  20078)
25/06/98 4s0| 87| 381] 182 1350 3a75) 350| 388 240] 386 1304 aze| aos| 281| 365| 448 1sa7| ase7s| aeo| 360| 208 256 1215| 30375
08/07/98 421| 38| 23] 205 1257|  m132s] 3e1] 297) o1 146 1115| 27e7s]| 408l 128] 367 412 1315 a2875| 397| 354| 246 310 1307| 32875
21/07/98 43| 35| 384] 296 1494 a7as] ar2| 304 329 188 1223  305.75] 438 307] 341 399 1ags| 37125 428| 380l 2061 379 1484 371
03/08/98 478| 418| 391] 334 w621 aos28] 411) 335 377 302 1425| 35625 516| 286 387|431 1620 s0s| 43s| 351| 08| 225 1317  320.25)
16/08/98 g12| 444| 420 367 1743  a35.75] 452| 368 318 332 1570 ag25] 518 338] 421] 457 1732 an| 4s2| 34| 375] 256 1457| 36425

* Numbers of Colonies

Replicates




Fig (9) Effect of Honeybee races activities on sealed brood reared during 1998 season.
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Table (17) contenue :

Sealed brood areas in In*
Date Italian bee Camiolan bees F1 L Hybrid F1 C., Hybrid
' " by : "3 , 4 Total | Mean - *2 -3 =4 | Total | Mean "1 2 ‘ 3 _ *4 | Total — Mean " _ "2 ﬂ 3 *4 | Total | Mean
29/08/98 89 a8 328 388 1011 43 370 w2 ams | 1473 | 36825 500 arn 328 a8 1811 40275 433 325 258 213 1228 3085
11/09/98 an 303 285 362 1451 az8 | 1315 | 32875 4 381 m ] 1524 381 305 248 213 187 1114 %35
24/09/98 372 0 20 304 27 agz | 1208 | 0228 200 355 173 378 1315 328.75 341 an 198 139 155 21875
o7/10/98| 2 733 168 260 or3 274 | 1010 | 28228 n 243 284 am | 120 025 283 an 2% 244 o1t 24425
f—
20/10/98| 2o 03 3 21 853 28 | wer | amrs | 30 150 243 261 oT4 2435 215 18 720 225 843 21075
——
20/111/98| =8 183 137 178 701 19y | 7a3 | 18875 208 14 283 0 815 228.75 184 147 108 13 518 1295
— =
15/11/98 193 180 =} 188 043 142 | 819 154 75 251 118 242 32 241 210.2% 124 128 i) 13 Pres 11575
iy
28/11/98] % 200 128 vy 514 | an | ] 110 we | 21 753 188.25 105 8 IFe 37 wr | s
L IS S TR
111298 188 189 L 573 yar | ars | maTs 182 ) 145 29 810 154.75 " 1 70 1 an 8025
| ——— I W I
24/12/98| 1o 126 o = a 104,28 92 102 7 85 351 8778 147 81 107 218 553 138.25 13 & 101 174 475 11875
- y ———— }—— .II.IlIIIllI.I- t]
o08/01/99] = 5 L] n7 354 885 104 100 12 o7 a3 | 1wz | @ 123 o 192 a7 17425 15 ) s 133 2] 105.25
==
19/01/99| "3 <Y 127 427 10878 81 118 108 103 a2 108 188 142 185 100 #13 ysazs |12 100 o8 w1 53 13075
40‘— 8825 7453 7405 8820 30312 7578 7450 5047 8050 8832 20288 8572 o 8467 Boas 852 32053 818275 7823 #4383 Ll LAl pF-rlh) #310.25
— JEESE |———
Mean o804 | 20818 | 70446 | 20380 | 108257 a1us | a0 | 21230 | el | s osap | 27 | ansz | zoee | 08T soun | neez | w27 | 2238 | 2892 veor | zom | s | 2248

« Numbers of Colonies Replicates




Sealed brood areas in In2
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Table (18) Average monthly sealed brood rered by different honey bee races during1998.

Sealed brood areas in In’

Manthes talian race __Carniolan race F1 1. Hvbrid F1C. Hybrid
*1 2 3 "4 Total Mean oy 2 £3 *4 | Total | Mean | "2 "3 4 Total | Mean *y "2 3 4 Total Mean

2,15,28 Fbruary 380 450 517 a3 10| 159.2 e 2] 20| azal 120| 1001 83 384 583 sss| rece|  150.3 o a2 0 55| 17es| 148.8
13,26 March aze| A 577 840 1882, ._mn.u_ 208 235 ass| ae| 1388] 114 470 a5 s ms| we| 1452 451 478 224 sa| 17ee| 149.5
8,21 April e8| seo 729 601 2788 nuu.m_ a2 328 sas| esal 20e3] 171.9 008 ) e62|  7is| gess| 2213 530 454 2 4s2| e8| 152.3
4,17,30 May | v 1e4) e so03]  416.9] 1112 o7l vome| 11ss| azes] 353.7]  szos|  vvea|  1osa] q2eef ae7e| 388.9] e 018 a3 ol | 294
12,25 June D48 782 764 a2 caos| 2413 808 ra soa| so1| 271e| 226.8 08 554 een|  me1| zo0 2508 19 891 403 sos| z378] 198.2
8,21 july 884 ) a77 501 51| 220.3 733 801 a4o| 334 2008] 1820 848 a5 708| 81| gseo| 2333 825 734 543 ass| | 232.8
3,16,29 August vase|  vzma| e e wrs|  414.8] 1300 v7al  voer| wooa] wees| 3723]  1sw pas|  vim|  saea| sese| 496.8]  vawo| om0 B30 ao4) aooo| 333.3
11,24 Septemper 783 733 89 s6a e8|  222.3 783 832 a73| s3] 2s24] 210.3 823 736 as4|  a3m| zsam| 236.6 528 an su8) ze| 180.8
7,20 October 508 448 0 ap 1a28] 152.2 828 373 asn| apz| 1e77| 164.8 871 303 507 acal z178]  181.3 _..,,_ 308 250 0| vaz0| 151.7
2,15,28 November s« 53] 385 360 a75]  156.3 707 448 28| aoa| a77s] 147.9 783 341 73 sw3| 3508 2091 4 _ 158 38 ae| vem| 117.3
11,24 December 221 263 282 104 %) 82.5 228 220 ya5| 218] s2s| 688 206 174 257 431 mn 81.7 0 138 17 x| 8| 66.3
6,19,1999 January 212 151 174 244 781 85,1 185 21| 28| 200; w15| 679 347 285/ 409 262 ya0f  109.2 207 171 | ou| T8.7
Total wazs|  ras3|  raos Z.a._ satz| 7578 rase|  sear|  soso| sean] 2eces| 6872]  emin|  eanr|  smad|  msoe| 30es3| B162.75]  vevs| - be3s]  sve]  6168) 2t241 9310
Mean e B I so08| 210.61] w28  asms|  soaz| sens| 21000 182,65] 7s0u| sass| 7a03f moso) 22t 226.78]  ews:]  ssss|  a7e|  si38] 2na 175.3

Mean (Average ) = sealed brood areas in In2 at days intere als.

* Numbers of Colonies Replicates
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i

443 08

Cate
100.78

14217

e

46 45

6234




Sealed brood areas in In2

Fig(10) Average monthly sealed brood rered by different honey bee races during1998.
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Table (19) Average of sealed brood per one measurment in different seasons during 1998

Seald brood areas in In.?

seasons ltalian race colonies Craniolan race colonies F1 ltalian hybrid colonies F1 Carniolan hybrid colonies

1 L | *3 4 Total Mean 4 2 *3 “4 |Total| Mean 4 L] *3 *4 | Total | Mean "1 2 *3 *4 |Total Mean

488 | 1432 | 077 | 1508 | sa07 | 193.1

s34 | 1407 | 1883 1723 | esa7 | 233.8 | 1ove | 756 | 1233 | 1560 | 4627 165.4 | 1802 | 1410 | 1782 | 1408 | 6200 | 221.4

Citrus 2/2--21/4/98

287 | 1883 | 2088 | 1541 | 7898 394.9 | 1810 | 1831 | 1535 | 1987 | 6963 348.2 | 2118 | 1720 | 1704 [ 2147 | 7889 384.5 | 1928 | 1607 | 1037 | 1334 | 5805 205.3

~

Clover 4/5-- 25/6/98

1890 | 1909 | 8960 320

332.1 | 3201 | 2165 | 3280 | 2950 | 11596 414.1 | 2861 | 2300

Cotton 8/7-- 24/9/98 | 3126 | 2710 | 2302 | 22%¢

|
W,Bw. 271.2 | 2828 | 2306 | 2200 | 1968 | 9300
|

Data calculated the average one measurment of brood reared per each season

* Numbers of Colonies Replicates
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Table (20): Relationship between the brood rearing and climatic
temperature during 1998.

97

Months Italian | Carniolan Fl L F1 C. Mean &
Hybrid Hybrid
February 159.2 100.1 150.3 148.8 139.6 | 20.2
March 1568 | 1140 | 1452 1495 | 1414 | 212 |
April T296 | 1719 | 2213 | 1523 | 1938 | 289
May | 4169 | 3337 389.9 2040 | 3636 | 31
June 2413 | 2266 250.8 1982 | 2292 | 33.7 |
guly | 2293 | 1923 | 2333 2326 | 2219 | 342
August 4146 | 3723 496.6 3333 | 300.6 | 35.1
| September | 2223 | 2103 236.6 180.8 | 2125 | 342
October 1522 | 1648 1813 | 1517 | 1625 | 307
November | 1563 | 147.9 209.1 173 | 15717 27
December | 82.5 68.8 97.7  66.3 788 | 19.4
1999 _ . 802 | 19.1
- 65.1 67.9 109.2 78.7
| Mean 21051 | 182.55 | 22678 | 17529 | 198.8
Treat date t.d
L.S.D 3% 25{2.3 loo.1 46.5
1% 463.1 142.2 62.4




Fig. (12) relationship between the brood rearing and climatic temp. 1998
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III-POLLEN GATHERING ACTIVITIES

I-Amounts of pollen grains collected by honeybee races
during 1997

The activity of honeybee races and their hybrids in pollen collecting
activity was investigated during 1997. Results were listed in Table (21) and
illustrated in fig (13). The highest amounts of collected pollen grains occurred

during Cotton nectarflow season (Zea maize) The Fy Italian hybrid (average
was 1657.75 g/colony), Italian race (average was 1557 g/colony), then followed
by F Camiolan hybrid (average was 1543.75 g/colony). The lowest amounts

of pollen were than collected by Carniolan race (average was 150625
g/colony). In case of Clover nectarflow the Italian race came the first (average
was 998.5 g/colony), Fy Italian hybrid (average was 913.25 g/colony). Finally
came the Carniolan race (average was 899.75 g/colony) .The lowest amounts

of collected pollen were confronted in the Fy Carniolan hybrid (average was

899.75 g/colony). The lowest amounts of collected pollen occurred during the

Citrus nectarflow where F; Italian hybrid (average was 894 5 g/colony), Fy

Camiolan hybrid (average was 881.25 g/colony). Third came the Italian race
(average was 881.25 g/ colony). The lowest amounts of collected pollen were

those of Carniolan race (average was 768.25 g/ colony).
2- Amounts of pollen grains collected by honeybee
races during 1998

The activity of honeybee races and their hybrids in pollen collecting
activity was investigated during 1997. Results were listed in Table (22) and
illustrated in fig (14). The highest amounts of collected pollen grains occurred

during Cotton nectarflow season. The F; Italian hybrid came the first (average

was 1610.5 g/colony), Italian race (average was 1562.75 g/colony), then
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followed by F; Carniolan hybrid (average was 1540.5 g/colony). The lowest

amounts of pollen were those collected by Carniolan race (average was 1529

g/colony). In case Clover nectarflow F; Italian hybrid (average was 893

g/colony), followed by Italian race (average was 879 g/colony), then followed

by Fy Camiolan hybrid (average was 800 g/colony). Finally came the

Carniolan race (average was 796.75 g/colony). The lowest amounts of collected
pollen occurred during the Citrus nectarflow Italian race (average was 747.75
g/colony), followed by Carniolan race (average was 745.25 g/colony), then by
Fy Italian hybrid (average was 721.75 g/colony). The lowest amounts of

Collected pollen were those of Fy Carniolan hybrid (average was 679.5

g,/colony)..

Statistical analysis showed that the difference between the races about
the collected amounts of pollen were non significant in the two seasons of the
study (1997 and 1998) and also the difference between various periods

according to amounts of collected pollen were highly significant in the two

seasons of the study (P<0.1%).

From the above mentioned data it is clear that, the Fy Italian hybrids

came the first hybrid of honey bee reared in this region .

These results are in agreement with the finding of Aly et. al (1989).
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Table (21) Amounts of polien grains collected by honeybee races during 1997

halian carniolan F1ltalian F1 carniolan

Seasons r T
1 2 | 3 | 4 |Total|Mean| 1 | 2 | 3 | 4 |Total| M 1 2] 3! 4 |Totat| M| 1 [ 2| 3 4 Tos_ M.
| ,

Citrus 760 | 884 | 821 | 850 | 3315 | 829 747 | 667 | 778 | 881 | 3073 | 768 | 758 963 | 1034 823 | 3578 | 895 m&s., 922 ._oqi 585 | 3525 | 881
I S i =

Clover 1034 947 | 918 | 1095 3994 | 999 1080/ 805 | 892 | 822 | 3599 | 900 827 | 736 | 991 | 1099 3635 | 913 | 965 875 | 820 | 939 | 3599 | 900

1895 6025 | 1506| 1663 | 1479 1841 1648| 6631 | 1658| 182 _._uom 1439| 1611| 6175 | 1544

Cotton 1729| 1396| 1904 | 1199 6228 | 1557 1294 | 1385| 1451

Tatal 3523|3227 3643|3144 | 13537 | 3384 3121|2857 | 3121| 3598 ‘_N‘mmq 3174| 3248|3178 | 3866 | 3570| 13862 3466 3733 3102 3229 3135| 13299 3325
=) ST el 1" |- A P L S -

Mean 207 | 190 | 214 | 185 | 796,2| 199 184 | 168 | 184 | 212 | 748.9| 187 | 191 | 187 | 227 210 | 815.4 | 204 | 220 | 183 | 196 | 184 782.3 | 196

Date
&%  537.13 Gicolony

1%  1377.3 Olcoleny




Amount of pollen

Fig (13) Amounts of pollen grains collected by honeybee races during 1997
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Table (22)Amounts of pollen grains collected by honeybee races during 1998

ltallan EE: F,itallan F, carniolan
1 2 3 4 Total Mean 1 2 3 4 T. M, 1 2 3 4 Ta L 1 2 3 4 T M.
544 T20 768 895 2991 747.76 961 728 617 674 2981 745.26 728 559 ERLY 686 2837 72178 804 577 BA4 483 Frat ] 679.5
Citrus 4
178 863 800 10 3516 ars 843 818 668 754 3187 796.75 1099 747 848 877 3872 893 1002 09 686 m T43 3200 BOO
Claver |
1375 1811 1666 1499 6261 | 1562.75] 1821 1381 1272 1638 6116 1528 1188 1407 1731 2118 6442 1610.5 1430 1249 1712 1713 6162 16408
Conton
3198 3384 2934 2288 12784 | 3198.5 n 2929 2554 3066 12280 3oro 3015 Fagkl 3485 3678 12901 | 3225.26] 2296 2615 323z 2839 12082 | 3020.5
Total
188.1 1896 172.2 1952.2 7526 188.1 219.5 1723 150.2 180.4 T22.4 180.6 1776 159.6 208.6 u‘n-.- 758.9 189.7 183.8 183.8 190.1 1728 7107 1777
Maan
Date
5% 721.65 Glcolony
Ls.D
1% 1664.5 Glcolony




Fig (14) Amounts of pollen grains collected by honeybee races during 1998
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V. ROYALJELLYSECRETION ACTIVITIES
1- Effect of honeybee races and their hybrids on royal jelly production
duringl997
The activity of honeybee races and their hybrids on the royal jelly
secretion activity during 1997. The results were listed in Table (23) and

illustrated in fig (15). Results showed that F Italian hybrid gave the highest
secretion of royal jelly with an average of 322.9.g/colony, followed by F

Carniolan hybrid with an average of 315.6 g/colony, then followed by Italian
race with an average of 304.9 g/colony, while the lowest amounts of royal jelly
secretion was obtained from the Carniolan race with an average of 301.6
g/colony, during months (March to August ).

The royal jelly secretion during the months (March to August) showed

that the highest amount of royal jelly produced were for Fltalian
233.9,Carniolan race 229.3,F Carniolan 228.4 and Italian race 220.9 g/colony

during months (May to August), respectively. While that lowest royal jelly
secretion produced during month June were 187, 179.5, 169.7 and 159 g/colony

for Fy Italian, Fy Carniolan ,Italian race and Carniolan race, respectively.

Statistical analysis indicated that no significant differences existed
between races and hybrids of honeybee colonies as to the secretion of royal

jelly.

2 -Effect of honeybee races and their hybrids on royal jelly production during
1998

The activity of honeybee races and their hybrids on the royal jelly secretion
activity during 1998. The results listed in Table (24) and illustrated in fig (16).
Results showed that Fy Italian hybrid gave the highest secretion of royal jelly

with an average of 287.7 g/colony, followed by F Carniolan hybrid with an

average of 282.3 g/colony, then followed by Carniolan race with an average of
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2673 g/colony, while the lowest amounts of royal jelly secreted was found in
the colonies of Italian race with an average of 266.9 g/colony, during months
(March to August ), respectively. The royal jelly estimates indicated that

highest averages of royal jelly were produced during August were F Italian
287.7, Fy Carniolan 282.3, Carniolan race 267.3 and Italian race 2669

g/colony, during months (May to August) respectively, while that lowest royal

jelly secretion produced during month June were k| Carniolan 169.3, F; Italian

167.9, Carniolan race 161.6 and Italian race 158.7 g/colony, respectively.
Statistical analysis s}.lowed that no significant differences between the races and
hybrids during the two season and also the difference between various races for
royal jelly ;ecret_ion in the different production periods was highly significant

during the two seasons (P<0.1%) .

From the above results it could be mentioned that, the Fy Italian hybrid

bees came the first place of honey bee reared in this region ,and the decrease in
royal Jelly production may be attributed especially for the dearth of nectar and
pollen grains sources in this region at the end of the honeyflow season.
These results were in agreement with our work in M.Sc¢ .(kassem,1995).
While these results were not in agreement with the experiment of Krol

(1985) who indicated that the Carniolan bees was the best in royal jelly

secretion.
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Table(23 ) Effect of honeybee races and their hybrids on royal jelly production during 1997.

aces& Royal Jelly production in Grams
g Italian race colonies Carniolan race colonies F1 Italian Hybrid Colonies F1 Carniolan Hybrid colonis Temp. -
Months k "2 "4 Tatal | Mean| "1 *2 "3 4 T: a4 "3 4 T. M. ‘1 ‘2 "3 4 * T. M. Max | Min i
March 5.0 | 48.6 | 40.3 | 37.0 | 190.8 | 47.7 | 367 | 43.8 | 65.0 | 45.9 | 181.4| 45.4 | 60.2 43.0 | 664 | 60.4 | 2008 | 525 | 327 | 66.6 | 8.9 | 41.0 | 1995 | 48.8 | 201 7.0 | 68.0
April 713 | 382 | 517 | 63.2 | 2114 | 528 | 58.2 | 52.0 | 568 | 26.4 | 203.4| 50.9 | 86.3 | 564 610 | 489 | 2216 | 55.4 | 43.6 | 62.4 | 53.8 | 50.7 | 210.4 | 526 | 24.0 | 8.1 | 66.0
May 8.0 384 | 66.6 | 217.6 | 544 | 627 | 60.0 | 58.3 | 41,8 | 212.9| 63.2 | 60.7 | 49.0 | 674 507 | 217.8 | 645 | 49.0 | 57.8 | 57.8 | 84 | 2195 | 548 | 321 | 14.0 ) 59.0
June 473 | 311 3006 | 517 | 189.7 | 42.4 | 37.8 | 40.1 | 49.6 | 31.6 | 159.0| 8.8 | 586 603 | 46.2 | 318 | 187.0 | 468 | 40.6 | 38.7 | 580 | 42.1 | 179.5 | 44.8 | 343 | 185 63.0
JuLyY §8.4 | 44.0 | 56.5 | 50.2 | 209.1 | 52.3 | 3.8 | 75.0 | 49.1 | 42.4 | 220.3| 56.1 ) 835 65.0 | 553 | 47.8 | 221.6 | 56.4 | 614 | 52.6 | 60.0 | 51,1 | 226.1 | 56.3 | 33.8 | 20.1 ) 68.0
August 507 | 53.0 | 634 | 63.8 | 2209 | §5.2 | 66.0 | 72.4 | 61.8 | 50.1|228.3| 7.3 | 71.0 842 | 53.4 | 453 | 2339 | sa.8 | 589 | 66.6 | 63.7 | 50.2 | 228.4 | §7.1 | 32.2 | 19.3 | 69.0
total 380.7 | 266.4 | 279.9 | 312.8| 1219.5 204.2 | 343.3 | 320.6 | 248.2| 120.6 | 301.6 | 360.3| 316.9| 329.7| 286.0| 1291.9 | 3228 | 286.0 | 333.7 352.3 | 290.4 | 1262.4| 315.6
Mean 604 | a4.4 | 467 | 2.1 | 2033 | 60.8 | 48.0 | 57.2 | 53.4 | 414 | 201.1| 503 | 60.1 | 62.8 | 54.8 476 | 2153 | 53.8 | 47.7 | 66,8 | 58.7 | 48.4 | 2104 | 52.6

* Numbers of Colonies Replicates

Date et

1358

Treat
LES
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Table (24 ) Effect of honeybee races and their hybrids on royal jelly production during 1998 .

Rayal jelly Production Ingrams

F1 Italian hybrid colonies F1 carniolan hy brid colonies Temp.

Months ltalian race Colonies Carniolan race colonies
R.H.

°4 B M. % "3 4 T. M 1 "2 "3 4l T M. | Max.| Mean.

32.7|51.4|43.6|165.5|41.4| 41.8 | 34.9| 27.6| 50 11543 | 386 | 21.2]| T4 66

4 | *2 | =3 | *a |Total | Mean| "1 | 2 | "3

March 41.2| 26.4| 30.5| 546 | 152.7| 38.2 | 28.7 | 44.1| 43.5 358|152.1| 38 | 38
|

|
April 47.3| 45 | 28.5| 489 169.7| 42.4 A._.wwmu.o 44 | 42.5| 1804

45.1| 40 | 44.5|56.4|37.6|178.3|44.6| 51.6 | 47 | 306 406 | 169.8 | 425 | 28.9| 11.5 | &1

May 43.6| 64 | 36,7|50.3[1946| 48.9 | 40 | 50.5 48 | 46.3| 184.8| 46.2| 46 | 56 | 61,7 | 48.9 212.1| 53 | 58.7 [49.8| 48.3| 52 | 2088 522 | 31 16.4 | 62

35.8|33.1|161.6| 40.4| 53 [ 50.8| 23.3 | 40.7| 167.9 41.9| 478 | 501 | 42.9| 28.5| 1693 | 423 | 33.7| 186 61

June 41.7|50.7|27.9| 38.4| 158.7 | 39.7 | 49.8 | 42.9

= |
Jaly 38.5| 51 54 | 49.8|193.3| 48,3 | 53.5| 50 | 41.7| 45719809 47.7| 80 | 58.8 | 47.6 | 47.2| 213.3| 53.3| 58.5 60.7| 53 |426| 214.8 | 53.7 | 34.2| 204 67
|

Aagust [ 40 | 53.6|50.7 | 54.2

198.5| 49.6 am..é 46 | 536 50.0|199.9| 49.9| 52 | 47.4 | 58.8 | 54.4 212.5|53.1] 62 |58.7|359|554 | 212 53 | 351 221 67

Tatal 252.3| 290.7 | 228.3 | 296.2 | 1067.5 | 266.9 262.7 | 286.1| 266.6 | 254.3 | 1069.7 | 267.4 | 288 290.2 | 299.2 | 272.4 | 1149.8 [ 287.5] 320.4 | 301.2 238.3 | 269.1| 1129 282.3

177.9| 445 Au.m_hﬂ.._. 44.4|42.4|178.3| 446 | 48 | 48.4| 49.9 | 45.4 191.6|47.9| 534 mo.u_u.m.w A..c—._wm.m 47.04

mean 42,1 48.5|38.1| 49.4

* Numbers of Colonies Replicates
Treat Date txd
5% Ns 1233 Ns

LS.D.

1% Ns 1833 Ns



seoey

Italian bees
Colonies

. Carniolan bees '

colonies

F1 carniolan hy brid | :

colonies

Temp. |g

|
%
l
|

B OO
>
22§
g =%

=

8
.

aunrm
Arerg

isnbey @

000k

Aj1el jekou jo Junowry

0051

i 0002

0ose

1ele]
UBOW

Bulnp uononpoud Ajjaf |eAoa uo spuqAy J19y) pue saoes saqAauoy 4o 1293 (91) Bi4



111

VIL.PROPOLISCOLLECTION ACTIVITIES

I-Amount of propolis collected monthly from different races of
honeybees and their hybrids during 1997 season
The activity of honeybee races and their hybrids on the propolis collecting
activity during 1997. The estimated were results listed in Table (25) and

illustrated n fig (17) It 1s apparent that Fy Italian hybrid gave the highest

amounts of propolis collected with an average of 89.1 ¢/ colony followed bv

Fy Carniolan hybrid with an average of 81.9 g/ colony, then followed by

Carniolan race with an average of 42.9 g/ colony. The lowest amount of
propolis collected was encountered in the colonies of Italian race with an
average of 41.91 g/ colony. Statistical analysis indicated that, the differences
between the races and hybrids were highly significant (P>0.1%).
2-Amount of propolis collected monthly from different races of
honeybee and their hybrids during 1998 season

The activity of honeybee races and their hybrids on the propolis collecting

activity during 1998. The estimated were results listed in Table (26). and

illustrated in  fig (18). It is apparent that F| Carniolan hybrids gave the highest

amounts of propolis collected with an average of 634 g/ colony, followed by
Iy Italian hybrid with an average of 55.8 g/ colony, then followed by Italian
race with an average of 38.35 g colony. The lowest amount of propolis
collected was encountered’in the colonies of Carniolan race with an average of
36.6 g/ colony.. The fluctuations in the amounts of propolis may be according to
the difference of plant sources and the activities of honeybee colonies

Statistical analysis indicated that, the differences between the races and
their hybrids were significant and also the difference between various races for

amount of propolis collected in the different production periods was highly

significant at (p<0.1%).
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It could be mentioned that, the Fy Italian and Fy Carniolan hybrid came the
first hybrids of propolis collecting in this region.

These results were in agreement with our work the results off Marletto and

Olivero ( 1981 ), Pidek (1987) and EI- Ahmadi 1998].
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Fig(18) Amount of propolis collected monthly 1998
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VIIL. Biometrics studies of honeybee workerlof some
honeybee races and hybrids

The present investigation was operated to compare between the two
races and their hybrids Italian, Carniolan, F, Italian and F, Carniolan
measurements of different important organs of the bee workers. The
morphometrical measurements investigated were the length of legs, pollen
basket area (corbicula), the length of tongue, hypopharyngeal glands and wax
glands. In this experiment the mentioned parts of the honeybee worker races
and hybrids was indicated and calculated in Table (27) and illustrated in Fig.
(19). The mean length of legs of honeybee races and hybrids Italian, Carniolan,
F, Italian and F, Carniolan bees were 938.9. 926, 9.23, and 9.32 mm,
respectively.

The mean area of the pollen basket (corbicula) for Italian, Camniolan, F,
[talian and F, Carniolan bees were 1.67, 1.66, 1.61 and 1.62 mm, respectively.
It also showed that the largest area of corbicula was 1.67 mm?2 in the Italian
bees, and the smallest area was 1 61mm?2 in the F; Italian bees, and the other
honeybee races were intermediate between these two honeybee races

The mean length of proboscis (glossa) for Italian Carniolan, F, Italian
and F, Carniolan bees were 6.13, 6.29, 6.33 and 6.16min, respectively.

From the data showed that the longest proboscis was 6.33mm in the F
[talian workers, while the shortest was 6.13 in the Italian bees. The other
honeybee races were intermediate between these two races. The maximum

length for proboscis was 7.4mm, while the shortest was 4.3 mm.

Hypopharyngeal glands and wax glands of honeybee races measurements

in Italian, Carniolan, F, Italian and F, Carniolan

This study showed that the hypopharyngeal glands start developing in

workers of honeybees from four days of worker age after emergence and
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finished in fourteen days of worker age and was to do well period activity of

the hypopharyngeal glands.

From the data recorded in Table (28) it showed that the length of the lobe
of hypopharyngeal (glands where 0.24, 0.19, 0.21 and 0.20mm was [talian,
Carniolan, F, Italian and F, Camiolan, respectively, while the shortest one were

0.15,0.14,0.16 and 0.13 mm, respectively.

From this study the wax glands have to start activity for wax secretion
from the six tenth day of worker age and continue until twenty- two days of
worker age. The development of these glands depends to on the age of the
worker in the hive.

Dat-a recorded in Table (29) showed that the maximum length of wax
plate of the races were 2.50,2.56,2.51 and 2.54 mm in Italian, Carniolan, F,
Italian and F; Camiolan bees. respectively, while the minimum length of the
same gland of these races were 1.7,1.73, 1.75 and 1.63mm, respectively.

Also, the data recorded indicated that the maximum wild (w) in the same
races of worker Italian, Carniolan, F, Italian and F, Camniolan were 2.73,2.93,
269 and 2.87mm, respectively, while the minimum on in the same races of
worker of these races were 1.96,2.03,2.01 and 1.96 mm, respectively.

These results were in agreement of those obtained by (Snodgrass 1956
and El-Samni 1967 ) who mentioned that the development and physiological
activity of the food glands vary with the worker in which the bee is engaged,

the gland being fully functional when the worker is serving in the hive as a

nurse bee feeding the larvae and the queen,
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Table (27): Some Biometrics characters of honeybee races (mean at

mm.)
Races Legs Wax gland Hypopharyngeal
gland
SR S - Glossa | R
Length Pollen L | W L W
basket l
| i
Italian race [ 938 | 1.67 613 | 2.26 | 2.41 1 0.18 0.11
Carniolan 9.26 1.66 6.29 2.31 | 2.48 0.16 0.11
F1 Italian 9,23 1.61 6.33 | 2.26 | 2.43 \ 0.19 0.10
- I ! 3
F1 Carniolan | 9.32 1.62 6.16 \ 2.29 ‘ 2.48 \ 0.17 0.1

40
35
30-
25
Races 20
15
10
g exy s
c o i o i
g " % 2 E = g 2 QOF1 Carniolan
) o} IS,
s & o . :, - OF1 tahan
Sl |
= g ~ 85 ‘B Carniolan
s g
5 3 B Italian bees
>
i

Biometric character

Fig (19) Some biometric character of
honeybee races
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Table (28) The Mean diameters of hypopharyngeal glands in honeybee

races.
Age Italian Carniolan F, Italian Fy Carniolan
| Length | Width | Length | Widh Length | Width | Length | Width
I 0.13 0.18 0.11 0.20 0.13 016 | 010 | o018 |
s | e | ors 0.12 0.21 0.14 0.18 0.10 0.21
6 | o | om | om | o 0.10 016 | 015 | o021 |
7 | o0 | s | e liem | 012 | 018)it 002 -l oam ]
s 0.08 o 0.19 0.11 0.18 0.12 018 | o011 0.19
9 | on 0.18 0.12 0.21 0.13 015 | o2 0.18
| 10 | o1z | o7 | om 0.20 0.11 0.17 | o008 0.18
] el | ede 0.10 0.20 0.09 0.14 0.08 0.17
12 | o 0.17 0.09 0.16 0.09 0.15 0.09 0.17
W | e | e | en (Ten 01t | 016 | 009 | oas |
SR S | [ |
14 0.07 0.13 0.08 0.16 0.08 0.14 0.09 0.16
CToal | 117 | 189 | 118 | 209 22 | 178 | 117 | 200 |
Mean ‘“Lr*:rrar‘ﬁr o | 016 | om | oms
Width Length
Races  Age  Races Age
LS.D. 5% 09 0.15 N.S. 07
1% 0.18 N.S. 0.14
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- Table (29) Wax Glands of honeybee races and its

hybrids.
Italian Carniolan F, Italian F, Carniolan | Total
i = R B— o I o
L L W L W L w L | W L Y
1 1.7 2.09 173 2.03 175 2.18 1.63 221 681 851
2 225 2.51 2.23 2.56 231 242 238 287 9.17 10.36
3 2 2.52 2.13 223 235 251 2.1 256 858 10.12
4 213 132 218 255 2.25 231 228 131 8 84 949
5 2.28 217 24 2.35 237 2.80 2.41 228 9.46 96
6 2.18 2.38 235 273 226 2.1 227 245 9.06 9.66
7 2.32 2.03 2.49 2.56 2.05 2.01 212 233 8.98 8.93
8 226 2.56 227 2.08 227 2.69 246 182 9.26 10.15
9 247 2.56 2.19 24 225 269 2.27 251 9.18 10.16
10 2.33 2.04 223 2.41 2.0 226 2.37 2.72 8.93 943
1 225 25 227 2.48 227 243 231 25 9.1 9.91
12 228 234 2.13 2.16 228 22 2.26 22 895 89
13 223 235 243 2.46 225 231 227 238 918 9.5
14 232 26 25 2.55 251 253 249 143 95 10.11
15 2,50 2.66 235 2.76 2.05 221 20 1.96 8.9 9.59
16 2.36 2.55 225 228 25 2.59 2.5 2.61 961 10.03
17 236 2.73 2.56 2.93 25 282 2.43 238 9.85 10.86
18 238 245 24 2.5 227 25 2.46 2.69 951 10,14
19 2.04 1.96 2.50 26 227 23 225 2.4 9.06 9.46
20 25 2.59 2.54 2.52 2.37 2.43 2.36 255 9.77 10.09
21 235 2.73 2.56 2.87 247 2¥ 2.54 2.68 9.92 10.98
Total 149 | soes | 48690 | s201 | 476 51.19 4816 | 5214 | 19194 | 20598
Mean 2.26 241 2.31 2.48 2.26 243 2.29 248
L W
Races Age Races Agc
3% 08 03 N.S 0.13
L.S.D For
1% - 0.15 N.S 0.22
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