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Abstract

Maximum number of honeybee swarms during the two years of
work was issued during February-March at 11-12 a.m. Another peak of
swarming was observed at 2-3 p.m., during 1997 and at 12-1.p.m. dur-
ing 1998. Generally, about 90% of honeybee swarms were issued at the
day time from 11 a,m. to 3 p.m. Highly significant and positive correla-
tion was detected between construction of both of queen cells and
queen cups, from one side, and swarming behaviour from the another
side. Maximum swarm, expressed as number of combs which covered
with bees from both sides, size, expressed as number of combs which
covered with bees from both sides, was observed during March, at 11-
12 a.m., followed by Februray, June and September. During 1997, about
99% of counted swarmed queens, were found during February and
March, while during 1998, about 94% of swarmed queens were counted
during February and March, with a general average of 95.86%. From
these queens, about 94% were virgin. Generally, maximum number of
swarmed queens was observed at 11-12 a.m., then queens number de-
creased at 12-2 p.m. then increased at 2-3 p.m. and afterwards de-
creased at 3-5 p.m. A positive and highly significant correlation was de-
tected between swarm size and number of swarmed queens during
1997 and 1998. Maximum total number of drones, or 66.91% of total
drones numbers and mean number of drones/swarm were found during
March, followed by February. Significant correlation was detected be-
tween number of swarmed queens and swarmed drones. In general, max-
imum number of drones was noticed, as in case of queens, at 11-12
a.m. Another peak was observed at 2-3 p.m. Mean fresh weight of
swarming workers was 77.592 mg.; water content, 51.917 mg./worker
or 66.843% from fresh weight; dry weight, 25.579 mg./worker or
329.698 mg./gm. fresh weight and protein content, mg./gm. fresh
weight was 179.779 mg./gm. Dry matter content and protein content
in swarming workers bodies were increased. Besides, weight of honey-
sacs (mg.) of swarmed workers and % T.S.S. in their contents were
more than those of swarmless workers.
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INTRODUCTION

This work was carried out during 1997-1998 seasons in Assiut region in order to
study the swarming behaviour and characters of honeybee swarms: dates, timing,
queens, drones, and workers, with special reference to their honey-sac contents, fresh
and dry weights and protein content in swarmed workers bodies.

A very large proportion of the bees of a swarm are of ages four to twenty days,
or young bees, in which the giands secreting brood-food and those secreting wax are in
a state of maximum activity. These are the swarm bees and called “the jobles bees”. If
we can manage our bees that the nurses, wax secreters, and nectar inverters, are kept
fully employed we shall have no swarm. The swarm control methods ‘include: increasing
the capacity of the brood box, substituting wax foundation for old combs, removing
brood to supers, increasing the supers capacity, adding brood, sealed or unsealed to
the stock, abstracting a nucleus and filling up with foundation, separating flying bees
from those which have not yet flown, substituting a young queen for an old one and
relying upon the incidence of a nectar flow (Snelgrove, 1995).

MATERIALS AND METHODS

This work was conduucted in Elwan, El-Waledeia, El-Badari and Assiut districts,
during 1997 and 1998. Total number of naturally captured honeybee swarms, dates,
day-time, size or density of captured swarms expressed as number of combs covered
with bees from both sides, number of drones and queens/swarm, weight of swarmed
workers honey-sacs (in mg) and percentages of total soluble solids (T.S.S%) were
counted or measured. Fresh, dry weight (mg.), water content (mg., dry weight (%),
water content (%), protein content (% from dry weight), and protein content (mg./
gm. fresh weight) in swarmed workers bodies, were estimated and calculated. Protein
content was determined using Keldahel method of analysis.

Five volatile oils and two scents were used with paraffin oil (1:2, v/v), during
February-March 1997 and 1998; in Assiut region. Citral, geraniol, citral + geraniol
(1:1), citral + geraniol + nerol (1:1:1, orange scent, lemon scent, anise oil and lemon
grass oil were tested as lures for honeybee swarms.

Volatile oils and scents were mixed with paraffin oil inside plastic tubes. Punching
of plastic tubes covers was conducted, in order to release the odor of tested volatile
oils and scents. Swarm lures were hanged at 2m. height, in order to attract honeybee
swarms.
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RESULTS AND DISCUSSION

Monthly number of naturally captured honeybee swarms and their monthly per-
centages in Assiut region, during 1997 and 1998 are presented in Table 1. During
1997 seaon, maximum numbers of swarms were observed during February, followed by
March. Fourty three swarms or 97.73% of all swarms, during 1997, were counted dur-
ing February and March. The same was observed during 1998, thirty nine swarms or
88.63% of all swarms, were counted during February and March. Maximum monthly
number of swams during 1997 and 1998 was fourty nine or 55.68% of all swarms dur-
ing March, while during February, thirty three swarms or 37.50% of all swarms, were
counted. Percentage of swarms number during Junie, September and October was,
3.41%, 2.27% and 1.14%, respectively. No swarms were observed during April, May ,
July, August, November, and December, in Assiut region.

Morland (1930) found that excessive heat and iack of ventillation in hives are
also conditions leading to swarming. Such situation is observed in Assiut region, high
air temperature and lack of ventilation because of keeping of most honeybee colonies
crowded inside one breeding boxes, without using of boxes for ventillation. These con-

ditions are leading to swarming.

Table 1. Monthly numbers of honeybee swarms and their monthly percentages in Assiut
region, during 1997 and 1998 seasons.

Season 1997 1998 1997 and 1998
Months Number % Number % Number %
January 0 0 0 0 0 0
February 28 63.64 5 11.36 33 37.50
March 15 34.09 34 77.27 49 55.68
April-May 0 0 0 0 0 0
June o) -0 3 6.82 3 3.41
July-August 0 0 0 0 0 0
September 1 2.27 1 2.27 2 2.27
October 0 0 1 2.27 1 1.14
November-December 0 0 0 0 0 0

Total 44 100 44 100 88 100
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Data of relation between numbers of honeybee swarms and day-time in Assiut
region during 1997 and 1998 are presented in Table 2. Maximum number of honeybee
swarms, 15 swarms, and 18. swarms were observed at 11-12 a.m. during 1997 and
1998 seasons, respectively. This represent 34.09% and 40.91% of all swarms which
counted during 1997 and 1998 seasons, respectively, with a mean of 37.5% during
the two seasons of work. Another peak of swarming was observed at 2-3 p.m., during
1997 and at 12-1 p.m., during 1998. Generally, about 90% of honeybee swarms were
Issued at the day-time from 11 a.m. to 3 p.m. in Assiut region, Tabie 2. Correlation co-
efficients and regression equations between each of total monthly number of queen
cells, monthly numbers of queen cups and their monthiy total together (X), from one
side and monthly number of captured and hived swarms (Y) in Assiut region during
1997 and 1998 were calculated. Highly significant correlation was detected between
construction of both of queen cells and queen cups and swarming behaviour of colonies
in Assiut. Non-significant correlation was found between brood rearing and swarming in
Assiut region.

Table 2. Relation between numbers of honeybee swarms and day-time in Assiut region,
during 1997 and 1998 seasons.

Season 1997 season 1998 season 1997 and 1998

Mean
Day-time Number % Number % Number %o ©
11-12 a.m. 15 34.09 18 40.91 33 37.5 16.5
12-1 p.m. 5 11.36 13 29.55 18 20.45 ¢]
1-2 p.m. 2 4.55 10 |2273| 12 |1364] &
2-3 p.m. 13 29.55 3 6.82 16 18.18 8
3-4 p.m. 6 13.64 - - 6 6.82 3
4-5 p.m. 3 6.82 - - 3 3.41 1.5
Total 44 100 44 100 88 100 44

Restricting the space avaiiaﬁle for adult bees of a colony led to swarming. When
large colonies were put in small hives, most swarmed without starting to rear’queens
(Simpson and Riedel, 1963). In Jordan, Robinson (1981) reported that, most of the
colonies in Langstroth hives remain in one box throughout the year. Swarming is thus
encouraged. Such situation or the same case is observed in Assiut region during the re-
cent work.
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Data of honeybee swarms monthly density or size, expressed as number of
combs which covered by bees from both sides, after hiving of swarms, are presented in
Table 3 and relation between day time and honeybee swarms size during 1997 and
1998 seasons and their percentages is presented in Table 4. During 1997, maximum
swarms issue was 28 swarms during February, with total size of 75.5 covered combs
with bees or 63.71% of annual activity and a mean of 2.696 combs/swarms. This peak
was followed by March figures which comprises 35.02% of annual activity. Maximum
density or swarm size was noticed at 2-3 p.m. followed by 11-12 a.m. This comprises
30.58% and 27.85% of annual activity, respectively. During 1998, maximum number
of swarms was 34 during March, with total size of 101.25 covered combs with bees or
79.41% of annual activity and an average of 2.978 combs/swarm. This peak was fol-
lowed by February figures which comprises 12.25% of annual activity. Maximum swarm
size was observed at 11-12 a.m. followed by 12-1 p.m. This comparises 41.37% and
28.43% of annual activity, respectively. Generally, in Assiut during 1997 and 1998,
the maximum number of swarms, 49 swarms, maximum total swarm size, 142.75
combs covered with bees or 58.08% of annual activity and an average of 2.913 cov-
ered combs with bees/swarm, were observed during March, followed by February, June
and September. Maximum number of swarms, 33 swarms and maximum swarms size,
85.75 combs covered with bees, or 34% of annual activity were observed at 11-12
a.m.

Monthly numbers of virgin, mated queens and their total from collected and cap-
tured honeybee swarms, in Assiut region, during each of 1997 and 1998, and their to-
tal, are presented in Table 5. Maximum number of queens during 1997, were observed
during February, 49 queens, or 55.44% of total annual number of swarmed queens,
from them foury two were virgin and seven mated queens. Fourty virgin swarmed
gueens were counted during March, 1997, or 44.44% of total annual number of
swarmed gqueens. Maximum number of queens during 1998 were noticed during March,
85 queens or 82.28% of total annual number of swarmed queens, from them sixty
three were virgin and two mated queens. Eight queens were counted during February,
or 10.12% of total annual number of swarmed queens. Mean numbers of queens/
swarm was higher during March, 1897, and 1998, and tota! of two seasons, as com-
pared with February means. They were 2.667, 1.912 and 2.143 queens/swarm, during
March, while February figures were 1.50, 1.912 and 2.143 queens/swarm, respective-
ly. During 1997, 98.88% of counted queens were observed during February-March peri-
od, while during 1998, 92.4% of swarmed queens were counted during this period.
with a general mean of 95.86% during 1997 and 1998 seasons. Few queens were ob-
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Table 3. Honeybee swarms size or density (number of combs covered with bees) during
1997 and 1998, in Assiut region.

Season 1997 season 1998 season 1997 and 1998
Months Total (n) % Total (n) % Total (n) %
(Mean) (Mean) (Mean)
January - D = = - -
February 75.50(28)} 63.1 16 (5) 12.55 91.5 (33) 37.2
(2.696) (3.2) (2.773)
March 41.5 (15) {385.02]| 101.25 (34) | 79.41 142.75 (49) 58.083
(2.767) (2.978) (2.913)
April-May = - - - - -
June - - 6.5 (3) 5.1 6.5 (3) 2.64
(2.167) (2.167)
July-August - o - - - -
September 1.5@) | 1.27] 1.75(1) | 1.87 3.25 (2) 1.32
(1.5) (1.75) (1.625)
Ocotober - - 2.0 (1) 1.57 2.0 (1) 0.81
2.0) (2.0)
Nov-Dec. = - - - - -
Total 118.5 100 127.5 100 246 100




M.H. HUSSEIN et al. 1123

Table 4. Relation between day-time and honeybee swarms size during 1997 and 1998,
in Assiut region.

Season 1997 season 1998 season 1997 and 1998
Day Time Total (n) % Total % Total (n) o
(Mean) (Mean) ’ (Mean)
11-12 a.m. 33 (15) 27.85 |52.75 (18) | 41.37 85.75 (33) ‘| 34.86
(2.2) (2.931) (2.598)
12-1 p.m 14.75 (5) 12.45 | 36.25(13) | 28.43 51 (18) 20.73
(2.95) (2.788) (2.833)
1-2 p.m. 9.5 (3) 8.02 |31.75(10)| 24.91| 41.25 (13) 16.77
(3.167) (3.175) (3.173)
2-3p.m. [36.25(12) | 30.58 | (6.75)(3) | 5.29 43(15) 17.48
(3.012) (2.25) (2.867)
3-4 p.m. 19.5 (6) 16.46 - 19.5 (6) 7.93
(3.25) (-) - (3.25)
4-5 p.m. 5.5 (3) 4.64 - - 5.5 (3) 2.23
(1.833) (=) - (1.833)
Total 118.5 100 127.5 100 246 100
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served during October, 1997 and June, September, and October, 1998 in Assiut re-
gion. Relation between numbers of swarmed honeybee queens and day time in Assiut
region during 1997 and 1998 seasons is presented in Table 6. Maximum number af
swarmed queens during 1997, was counted at 2-3 p.m., twenty nine queens or
32.22% of total swarmed queens, followed by 11-12 p.m., twenty five queens, from
them twenty virgin and five mated queens, or 27.8% of all swarmed queens. Percent-
age of virgin queens was 92.22% of all swarmed queens during 1997 in Assiut region.
During 1998, maximum number of swarmed queens was observed in swarms which col-
lected at 11-12 a.m., twenty nine queens or 36.71% of total queens, followed by 12-1
p.m., twenty three queens, from them twenty two virgin and only one mated queen, or
29.12% or all swarmed queens. Percentage of virgin queens was 96.20% of all
swarmed queens during 1998. General mean percentages of virgin queens duuring the
two seasons of work, was 94. 08% of all swarmed queens. Generally, in Assiut region,
during 1997 and 1998 seasons, maximum number of swarmed queens was observed at
11-12 a.m., fifty four queens or 31.95% of ali queens. Number of queens was graduai-
ly decreased at 12-2 p.m., then the number increased at 2-3 p.m. and afterwards de-
creased at 3-5 p.m. In El-Waledia, Assiut region, during 1997 season, a positive and
significant correlation (r = 0.47044*) was detected between swarm size (X) and num-
ber of swarmed queens (Y). The same was observed in El-Badari, Assiut region, during
1998 (r = 0.50985*%). During 1997 and 1998 seasons, correlation was positive and
highly significant (r = 0.32194™*).

Monthly number of drones from honeybee swarms, which captured and hived in
Assiut region during 1997 and 1998 are presented in Table 7. As observed with total
numbers and mean numbers of queens, Table 5, maximum total numbers of drones in
1997 season, was during February, and in 1998 season was during March. Generally,
maximum total number of drones, or 66.91% of total drones number, was found during
March, followed by February, September and October. Their percentage of abundance
was 29.28%, 2.66% and 1.15%, respectively. As observed with swarmed queens.
mean numbers of drones swarm was high during March, 1997 and 1898 and total of
two seasons, as compared with February means. They were 81.40, 92.59 and 88.16
drones/swarm, respectively during March, while February figures were : 59.75, 74.80
and 57.94 drones/swarm, respectively. No significant correlation was found between
swarm size (x) and drones number (Y). However, positive and significant correlation
(r = 0.47713~) was detected between queens numbers in honeybee swarms (X), which
captured and hived in El-Badari, Assiut region, during 1998, and numbers of drones (Y)
in these swarms. In El-Badari and Elwan, Assiut region, during 1997 and 1998 seasons,
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significant correlation (r = 0.38807*) was observed between number of swarmed
queens (X), and swarmed drones (Y). Relation between numbers of drones in swarms
and day time in Assiut region, during 1997 and 1998 seasons, is presented in Table 8.
Maximum number of drones during 1997, 1101 drones or 37.36% of all swarmed
drones was observed at 2-3 p.m., in Assiut region. During 1998, maximum number of
drones was noticed at 11-12 a.m., 1503 drones or 41.95% of all swarmed drones.
Duuring 1997 and 1998 seasons, maximum number of drones was also noticed at 11-
12 a.m., 2274 drones or 34.82% of all drones during the two years of work. The same
was observed with swarmed queens, Table, 6. Generally, largest numbers of drones or
queens in swarms captured at 11-12 a.m,, then drones or queens numbers decreased
gradually at 12-2 p.m. Another peak of drones or queens numbers was noticed at 2-3
p.m., then gradual decrease in numbers of drones or queens at 3-5 p.m., in Assiut re-
gion, Tables 6 and 8.

The predisposing influences on swarming are: season, district, strain of bee,
shade and ventillation, age of queen, comb space for honey and queen, drones, "manip-
ulations", size of colony, weather and state of the "flow" (Richards, 1975).

Monthly weights of honey-sac contents (mg.) of swarmed workers and percent-
ages of total soluble solids (% T.S.S.), which reflects the carbohydrate content or sug-
ars of nectar in Assiut region during 1997 and 1998 seaons, are presented in Table 9.
Mean weight of workers honey-sac was 38.46 mg. during March, 37.34 mg. during Feb-
ruary and 36.34 mg/worker during September, 1997. During 1998, maximum weight
(mg.), was 37.05 mg. during March, while minimum weight of honey-sac, was 26.42
mg during October. Generally, during 1997 and 1998 seasons in Assiut region, maxi-
mum mean weight of workers honey-stomach or honey-sac, was 37.44 mg. during
March, followed by, 36.71 mg. during February, 36.01 mg. during September and
26.42 mg. during October. Conceming % T.S.S. in workers honey-sac contents, they
were slightly less during March as compared with February figures. It is of interest to
note that higher honey-sac weight (mg.) was associated with lower % T.S.S. and the
reverse was true, Table 9. It is of interest to note that general mean of honey-sac
weight, 26.25 mg./worker during active season, was about the same as minimum hon-
ey-sac weight, 26.42 mg./swarmed worker, from honeybee swarm coliected in inactive
period, during October in Assiut region.

Taranov (1955) stated that engorgement is necessary for swarming workers to
be pgrceptive of their queen. Combs (1972) reported that all workers in a swarm were
not equally engorgement. Worker engorgement occurred gradually during the ten days
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prior to swarming. Its measurement may therefore serve as method of swarm predic-

tion.

Fresh and dry weight (mg.) in swarmed workers bodies, water and protein con-
tents (mg.) and their percentages in Elwan (A) and El-Weledia (B) districts during 1997
and in Elwan (A) and El-Badari (B) districts, Assiut region, during 1998 and their gener-
al mean, are presented in Table 10. About the same mean fresh weight of adult worker
was observed in Elwan (A) district during 1997 and 1998, 77.475 mg., and in El-
Weledia and El-Badari districts (B), during 1997 and 1998, 77.708 mg., with a general
mean of 77.592 mg./swarmed worker. About the same figure, 78.83 was obtained by
Hussein et al. (1980) in normal swarmless adult workers, in Assiut region. Water con-
tent (mg./worker) was 50.117 mg. in district A, and 53.717 mg. for districts (B), with
a general mean of 51.917 mg./worker. It comprises, 64.644%, 69.042%, with a gener-
al mean of 66.843% from total swarmed workers bodies, respectively. General water
content % of swarmed adult workers bodies, 66.843%, is less than that obtained in
normal swarmless adult workers, in Assiut region, 79.98% water content (Hussein et
al., 1980). Dry weight (mg./worker) was 27.358 mg in district A, and 23.80 mg in dis-
tricts (B), with a general mean of 25.579 mg./worker. This comprises 35.358%,
30.958% with a general mean of 33.158% dry matter from total swarmed workers
bodies. This general mean of swarmed workers is more than that obtained in normal
swarmless adult workers, in Assiut region, 20.02% dry matter (Hussein et al., 1980).
Dry weight (mg./gm.) fresh weight was higher in Elwan, 353.120 mg./gm. during 1997
and 1998 than those of El-Weledia and El-Badari, during 1997 and 1998, respectively,
306.275 mg./gm., with a general mean of 329.698 mg./gm. The previously mentioned
figure is two times more than that recorded by Hussein and Abdel-Aal (1979) in normal
swarmless adult workers in Assiut region. Percentage of protein content from dry
weight was 49.082 in district (A) and 52.532% in districts (B), with a general mean of
50.807% in both years of work. Protein content (mg./gm. fresh weight) was 174.469
mg./gm. in district (A) and 185.089 mg./gm. in districts (B), with a general mean of
179.779 mg./gm. fresh weight of swarming adult workers, or 1.4 times more than that
recorded by Hussein et al. (1980) for Carniolan swarmless adult workers and 1.223
times more than that estimated by Hussein and Abdel-Aal (1979) in Egyptian bees.
From the represented data, it is obvious that dry matter content and protein content in
swarming workers bodies were increased. Besides, weight of honeysacs of swarmed
workers and percentage of (T.S.S.) in their contents were more than those of swarm-
less workers. These food reserves are essential during swarming.
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Table 7. Monthly numbers of drones from honeybee swarms in Assiut region during

1997 and 1998 seasons.

Season Number of drones
1997 season 1998 season 1997 and 1998
Mosths Number % Number % Number ' %
January = - = = C .
February 1673 (28)|56.77| 239 (5) | 6.67 1912 (33) -| 29.28
(59.75) (47.8) (57.94)
March 1221 (15){41.43}| 3148 (34) |87.86 4369 (49) 66.91
(81.4) (92.588) (89.16)
June - - 75 (3) 2.09 75 (3) 1.15
: (25) (25)
Jul-August = & - # @ T
September 53 (1) 1.8 121 (1) 3.38 174 (2) 2.66
(53) (121) (871)
Oct.-Dec. - - - - - -
Total 2947 100 3583 100 6530 100
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Table 10. Fresh and dry weight, water and protein contents (mg.) and their percentages in Elwan
(A) and El-Weledia (B) during 1997, and in Elwan (A) and El-Badari (B), Assiut region dur-
ing 1998, and their general mean, in adult workers bodies. g

1997 1998 ’ General mean/
e worker of 1997 &
Criteria Total Mean/ Total Mean/ {1998 (mean of two
(n) worker (n) worker localities)
Fresh weight (mg.) A | 4310 (60) | 71.833 | 4987 (60) | 83.117 | 77.475
B | 4936 (60) | 82.316 | 4386 (60) | 73.10 | 77.708
(77.592)
Water content (mg.) A | 2793 (60) | 46.550 | 3221 (60) | 53.683 50.117
B 3448 (60) | 57.466 2998 (60) | 49.967 53.717
(51.917)
Water content (%) A 388.07 (6) | 64.680 387.64 (6) | 64.607 64.644
B 419.02 (6) 69.836 409.49 (6) | 68.248 69.042
(66.843)
Dry weight (mg.) A | 1517 (60) | 25.283 | 1766 (60) | 29.433 27.358
B 1468 (60) | 24.466 1388 (60) | 23.133 23.800
(25.579)
Dry weight (%) A | 211.93 (6) | 85.32 | 212.37 (6) | 35.395 35.358
B 180.98 (6) | 30.163 | 190.51 (6) | 31.752 30.958
(33.158)
Dry weight (mg./g, A 351.969 354.115 353.120
fresh weight B 297.220 316.457 306.275
(329.698)
Protein content (%), A {299.437 (6)| 49.906 | 289.546 (6)| 48.258 49.082
from dry weight, B |330.143 (6)| 55.024 | 300.241 (6)| 50.040 52.532
(50.807)
Protein content (mg/g.) A 190.088 158.850 174.469
fresh weight B 182.897 187.280 185.089
(179.779)
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