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Abstract

Maximum monthly average of workers sealed brood area (in sq.
inch.) was observed during September, July and February, while minimum
area of workers brood was noticed during December and November. Max-
imum drone brood was found during January-March period, while least
drone brood was noticed during October, May and November. Total
sealed brood of workers and drones was highest during February, March,
and September. Maximum monthly-unsealed workers brood was found
during February, September and August, with a less peak during June.
Maximum of total sealed and unsealed brood was noticed during Febru-
ary, September and August. Maximum average monthly number of un-
sealed queen cells was found during March, February and July and the
minimum number, during October, June, November and December. Maxi-
mum total of queen cells and queen cups was found during February-
April period or swarming period. Minimum construction of queen cells and
cups was observed during November and December. No constructed
queen cells were observed during June, October and November, while
queen cups can be observed every month. Maximum population of adult
bees was found during the period from July till September. Maximum
monthly surplus sealed honey area (in sq. inch.) was found during July-
October period and the minimum stored honey was observed during May
and April. Maximum stored pollen or bee bread was observed inside colo-
nies during August-October period, while minimum stored pollen was no-
ticed during December, November and May. Maximum mean number of
foragers or pollen-collectors/min./ colony/month/season was found dur-
ing July-September.

INTRODUCTION

Honeybee colonies were kept in small fixed comb hives and the only method of
securing increase in colony numbers was by natural swarming. Beekeeping was a simple
matter, consisting of little more than the capture and hiving of swarms as they issued.
Once movable comb hives had come into general use the position was changed. They

facilitated the enlargement of the stocks size and the honey they stored. A great bee
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population in the hive at the opening of the honey flow is needed in order to obtain a
good honey vyield. The beekeeper needs to do all he can to discourage swarming,

whereas before there was a need for swarming.

This work was carried out during 1995-1998 seasons in Assiut region in order to
study the following points:
a. Activities of honeybee colonies, before, during and after-swarming periods: sealed
and unsealed workers brood, sealed drones brood, constructed or sealed and unsealed
queen cells, queen cups, food stores (honey and pollen or bee bread), colony popula-
tion, foraging, pollen-gathering, workers honey-sac contents and honey production.
b. Relationship between the weather factors and previously mentioned activities of col-

onies, in addition to their relations together.

MATERIALS AND METHODS

All these measurements or estimates of brood rearing were conducted every
twelve days. Monthly average of all studied activities was calculated. For estimating the
areas of sealed worker and drone cells, separately in each of the four colonies under in-
vestigation, a standard frame divided to square inches was used. In all colonies, sealed
brood areas (in sq. inch.) were measured during 1995-1998. Areas of sealed workers
and drones brood (W.+D.) were pooled and percent drone sealed area (D%) is calculat-
ed. Brood areas were transferred to number of cells occupied with brood. Magnification
was conducted by 26/sq. inch. for workers sealed brood areas and by 16/sq. inch. for
drones sealed brood areas (in sq. inch.). Number of combs covered with bees from
both sides were counted, during 1995-1998 in all colonies under investigation. Bees
population or adult population was estimated in the rate of 2000 adult bees which can
cover a comb from both sides. Total numbers of outgoing workers or foragers and in-
going pollen-collectors, from tested colonies, during 1997-1998, were counted separ-
ately. Five readings, each of them during one minute, using counter and stopwatch,
were made at each count, and in each of the four colonies under investigation. The av-
erage number of foragers and pollen-collectors/day/colony/minute, was calculated.
Counting of foragers and pollen-collectors was conducted during Dec.-Mar., at 1 p.m.,
during Apr.-Aug., at 11 a.m. and during Sep.-Nov., at 9 a.m. (Hussein et al, 1992).

Food stores areas, surplus sealed honey and stored pollen or bee bread, in sq. inch.,
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were measured, in four examined colonies, using a standard frame divided to square
inches during 1995-1998. Average area of food stores/colony was calculated. During
the honey-flows of 1997-1998, five ingoing foragers were captured from each of test-
ed four colonies. Honey-sac weight (mg.) and percentage of total soluble solids (T.S.S.
%), which reflects the sugar concentration, were measured, using a hand-
refractometer. This measurement was replicated five times during the honey-flows in
Assiut region. Unsealed workers brood area (in sq. inch.) were measured every nine
days using a standard frame, divided into square inches, in four colonies under investi-
gation and mean areas of unsealed workers brood/colony was calculated, during 1995-
1998. Percentage of unsealed workers brood (in sq. inch./colony) from total sealed
brood (W.+D.)/colony, was estimated. Constructed or sealed and unsealed queen cells
and queen cups were counted every six days throughout the work, during 1995-1998.
Total and mean number of queen cells and queen cups were pooled and calculated eve-
ry twelve days, in order to co-ordinate these readings with those of brood rearing,
adult population, food storing ability, foraging and pollen-gathering. The areas of sur-
plus sealed honey (in sq. inch) at the end of each honey-flow was measured using a
standard frame and transferred to weight (in kgs.), using the following formula of El-
Dakhakhni et al., 1986:
Area of sealed honey (in sq. inch) x 10.64
1000

Honey yield (in kgs.) =

The honey production (in kgs.) from clover honey-flow in June, 1997; from cot-
ton honey-flow in July and August, 1997; from water hyacinth honey-flow, July, 1998;
and from cotton and water hyacinth honey-flows in August, 1998; was estimated/
colony/year and also, an average/colony for the two years of work 1997 and 1998,

was calculated.

RESULTS AND DISCUSSION

This work was conducted from November, 1995 till March, 1996 in two locali-

ties, Dayrout and Elwan, Assiut Governorate.

Maximum monthly average of workers or drones sealed brood and their total, in
both localities, was recorded in February, with a general mean of 322.105, 86.145 and

412.75 sq. inch/colony/month/locality, Table 1. Maximum monthly general mean of
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percent drone for both localities was found also in February (20.969%). Highly signifi-
cant correlation, r= 0.82144, was detected between (W.+D.) and (D%), in Dayrout and
Eiwan, during 1995, 1996 season. The following regression equation was obtained:
Y=0.8254+0.05318X, where Y= (D%) and X = (W.+D.). Maximum monthly mean of un-
sealed workers brood area, in both localities, was found during February with a general
mean of 330.905 sq. inch./colony/month/locality. Percent workers unsealed to sealed
brood/colony/month was higher (+) during November, December and February months
and lower (-) during January and March months, in both localities with a general mean
of —97.748%. In both localities, the maximum monthly rearing of workers or drones
was observed during February with a general mean of 8374.80 workers cells and
1378.28 drones cells. Average number of colony or adult population during 1995-
1996 season is presented in Table 3. General maximum monthly mean of both localities
was observed during February (12633 adult). Food stores (surplus honey, stored pol-
len) areas in sq. inch./colony are presented in Table 2. In Dayrout, maximum areas of
honey or pollen/month/colony, 87.2 and 100.27 sq. inch., respectively, were found
during January, 1996. In Elwan, maximum honey areas/ month/colony, 225.57 sq. inch.
was noticed during December, while maximum pollen areas, 154.00 sq. inch. was ob-
served during February. Generally, during the period from November till March, maxi-
mum surplus honey, 154.4 sq. inch., was found during January and maximum stored
pollen, 120.65 sq. inch., was observed during February. Construction of queen cells and
queen cups during 1995-1996 season are presented in Table 2. In Dayrout, maximum
monthly mean number of queen cells (7.7) was found during February, while in Elwan
the same was observed during March (11.5 queen cells), with a general monthly mean
of 8.550 queen cells/colony/month/locality, during March. For queen cups, maximum
monthly mean number, in both localities, was observed during February, with a general
mean of 23.070. In addition, the maximum general monthly mean number of total of
queen cells and cups or wax construction ability, in both localities (30.915 queen cells
and cups), was observed during February. Thus, it is possible to say that, in Assiut re-
gion, during the period from November, 1995 till March, 1996, the maximum of: sealed
or unsealed workers brood, sealed drones brood, total workers and drones brood, per-
centage of drones, stored pollen, construction of queen cells and cups was recorded
during February month. Significant correlation was detected between minimum temper-

ature’and both of workers and/or drones sealed brood, unsealed workers brood, colony
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population and stored polten. Significant correlation was found between day-time tem-
perature and workers unsealed brood. Highly significant and negative relation was no-
ticed between wind speed and both of workers and/or brood rearing ability, while corre-
lation coefficients with colony population and number of queen cups were significant
only. Highly significant and positive relationship was found between colony population
and both of sealed workers brood, sealed drones brood and their total, unsealed work-
ers brood, stored pollen and unsealed queen cells, while the correlation was significant
only with each of surplus honey and total number of queen celis. Highly significant and
positive correlation was detected between stored pollen and workers and drones brood

rearing activity.

This work was conducted from January, 1997 till the end of December, 1997, in
El-Badari, Assiut Governorate. Data of different activities of honeybee colonies during
1997 are presented in Tables 3-5. Two peaks of rearing workers brood were observed
during August and March, Table 3. Maximum percentage of monthly workers brood
rearing, 11.886% was noticed in August. The same was noticed for drones brood, how-
ever higher peak of brood workers was in August and lower peak in March. The reverse
is true for drones. it is of interest to note that, total sealed brood of workers and
drones was about the same during March, 297.96 sq. inch./colony/month or 11.91%
from annual activity and during August, 292.46 sq. inch./colony/month or 11.68%
from annual activity. Maximum percentage of monthly drones brood rearing, 37.2% was
observed in March. Percentage of drones brood (D%) was calculated, the maximum D%
was noticed on March. Highly significant correlation, r= 0.41866**, was detected be-
tween (W.+D.) and (D%), in Assiut region during 1997 season. The following regression
equation was obtained: Y= -0.8313136+0.02630X, where Y = (D%) and X = (W.+D.).

Free (1977) reported that the number of drones being reared and the drones to
workers ratio reaches a peak in May and June and few eggs are laid in drone cells after
July. Maximum rearing of drones in Northern Oman was observed during April-May
months (Hussein, 1997). In our work, in Assiut region, the peak of drones production

was in March.

Monthly mean per colony of brood cells occupied by workers and/or drones are

presented in Table 3. Maximum monthly average of workers brood cells/colony was
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7328.75 cells in August, and minimum number was 1325.46 cells in December. The
corresponding figures for drones were 780.64 cells in March and 7.25 cells in October.
Maximum monthly average of total numbers of workers and drones brood cells/colony
was 7497.55 cells in August and minimum number was 1360.82 cells in December.
Mean areas, in sq. inch./colony, of workers unsealed brood, percentage of unsealed to
sealed brood, their monthly mean per colony and their percentage, in Assiut region dur-
ing 1997 are presented in Table 4. Percentage of workers unsealed to sealed brood
was less in January, March, April and June-September months. The reverse situation
was noticed during February, May and October-December months, Table 4. Average
number of colony or adult population, its monthly means per colony and their percent-

ages are presented in Table 4.

Two peaks of adult population were recorded during August and February

months, with a percentage monthly activity of 10.082% and 9.408%, respectively.

Surplus sealed honey area (H) and stored polien area (P), in sq. inch./colony/

month, as food stores, in Assiut region, during 1997 are presented in Table 4.

Largest monthly average of (H) or (P) was 499.715 sq. inch./ colony or
16.211% of annual storing activity, in July, and 172.35 sq. inch./colony or 14.236% of

annual storing activity in August, respectively.

Foraging and pollen-collection activities express as mean number of adult work-
ers/colony/minute, their monthly means per colony and their percentages, during

1997, are presented in Table 5.

Maximum monthly foraging, 20.40 worker/ colony/min./month or 22.53% of an-
nual activity and maximum monthly pollen-gathering, 6.30 worker/colony/min. /month
or 21.38% of annual activity were recorded during August. Construction of queen cells
and queen cups, monthly means per colony and their percentages in different months

of 1997 season in Assiut region are presented in Table 5.

Maximum monthly numbers of constructed, unsealed queen cells, their total,
queen cups and their total with queen cells were observed during March and followed

by February, 1997. Queen cups were always found inside honeybee colonies, while, dur-
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ing this work, no queen cells were observed during April-May months.

Hussein (1997) reported that, in Northern Oman, beginning of local or Omani
bees, Apis mellifera yemenitica, in construction of queen cells was noticed during Janu-

ary and February.

It is of interest to note that, during March, about the same maximum percentage
of monthly activity (37%) was observed for both of drone and queen rearing. Thus,
mating of queens considered to be successful during March. February month comes
next, with respect to rearing of drones (males) and queens (females) for preparation of

mating and swarming later.

Significant correlation was detected between both of maximum, minimum and
day-time temperature, from one side and, sealed workers or drones brood, unsealed
workers brood, stored pollen, foragers and pollen-collectors, from the another side. Sig-
nificant correlation was found between both of maximum or minimum temperature,
from one side, and each of constructed queen cells and queen cups. Significant rela-
tionship was noticed between each of minimum and day-time temperature, from one
side and colony or adult population, from the another side. Highly significant and nega-
tive correlation was detected between each of maximum or minimum percentage of rel-
ative humidity (R.H.%), from one side and percentage of total soluble solids (T.S.S. %)
which reflects sugar content in honey-sac of workers, from the another side. Significant
correlation was found between maximum (R.H.%) and each of sealed and unsealed
workers brood and between minimum (R.H.%) and unsealed workers brood. Highly sig-
nificant correlation was noticed between colony population and each of sealed or un-
sealed adult brood, total workers and drones sealed brood, stored pollen, foragers and
pollen-collectors. Significant correlation was detected between colony population and
each of constructed queen cells, queen cups, weight of honey-sac and % T.S.S. in its
content. The maximum number of highly significant and significant correlation coeffi-
cients was observed between colony population and the studied colony’s activities.
Highly significant correlation was found between surplus sealed honey and % T.S.S. in
honey-sac content, while the correlation between stored honey and number of queen
cups was significant. Highly significant correlation was detected between stored pollen

and each of sealed or unsealed workers brood, total workers and drones sealed brood,
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colony population, foragers and pollen-collectors. Highly significant correlation was
found between mean number of foragers, from one side, and each of sealed workers or
drones brood, their total, unsealed workers brood, colony population, stored pollen, pol-
len-collectors, and % T.S.S. in contents of worker's honey-sac. Highly significant corre-
lation was observed between mean number of pollen-collectors and all previously men-
tioned parameters. Highly significant and negative correlation was noticed between
mean weight of worker's honey-sac (mg.) and both of sealed workers brood area and
its total with sealed drones brood area. Significant and negative correlation was detect-
ed between honey-sac weight and colony population. Highly significant and negative
correlation was existed between % T.S.S. in honey-sac contents and each of stored
honey, queen cups, foragers and pollen-collectors. Significant and negative correlation

was noticed between % T.S.S. and colony population.

This work was conducted during 1998 in El-Badari, Assiut. Data of different pre-
viously studied activities during 1997, in addition to data of workers honey-sacs weight
(mg.), their % T.S.S. in their contents and honey yield (kg./colony) are presented in Ta-
bles 6-9. General averages of honeybees monthly activities per colony in Assiut region
during 1995-1998 seasons are presented in Table 10. Maximum monthly means of
rearing workers brood (sq. inch./colony/ month) were, 300.313, 290.083 and
288.125 or 7808.13, 7542 and 7491.25 workers cell during September, July and
March, respectively. The same was observed in case of total of workers and drones
brood. Maximum monthly means of rearing drones were noticed during March, February
and August. Maximum monthly percentage of drones were observed during March
(11.879%) and February (11.109%), followed by August (5.701%). Maximum month-
ly/colony rearing of workers and drones was found during March, 327.25 sq. inch. or
8117.25 brood cell, September, 308.46 sq. inch. or 7938.459 brood cell and July,
296.079 sq. inch. or 7637.667 brood cells.

In Kafr El-Sheikh region, El-Dakakhni (1980) reported that the major peaks of
brood rearing were occurred during May and August. The lowest rearing activity oc-
curred during November. In Assiut region, Hussein (1985) reported that the maximum
brood was reared during March, June and August-September. The lowest rearing was

noticed during November.
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Mean monthly areas, in sq. inch./colony of unsealed workers brood, percentage
of unsealed to sealed brood and their percentage in Assiut region during 1998, are pre-
sented in Table 7. Maximum monthly mean of unsealed workers brood was observed
during February and September months, as in 1997 season. Percentage of workers un-
sealed to sealed brood was less in March, April, June-October months. The reverse situ-
ation was noticed during January, February and May. Average monthly numbers of colo-
ny or adult population per colony and their percentages are presented in Table 7.

Maximum colony population was observed during August-September months.

Surplus monthly sealed honey area (H) and stored pollen area (P), in sq. inch./
colony, as food stores and percentages in Assiut region during 1998 are presented in
Table 7. Largest monthly average of (H) or (P) was 579.531 sq. inch., in August and
189.729 sq. inch. in September, respectively.

Mean monthly number of foragers or pollen-collectors per colony per minute and
percentages, during 1998, are presented in Table 8. Maximum monthly foraging, 21.80
worker/colony/min./month and maximum monthly pollen-gathering, 8.525 worker/
colony/min./month, were recorded during August. The same was observed during
1997.

In Zagazig region, the maximum pollen-collection was in summer (Darhous,
1990). In Assiut region, Hussein (1981) found that pollen-collection was highest in
March and September and the lowest activity was noticed during June, November and
December. A positive and significant correlation was detected between pollen-

collection and brood rearing.

A peak of pollen-gathering activity of honeybee workers, in Northern Oman, was
observed during May. Maximum flight activity was observed before 8 a.m. and less ac-
tivity was noticed after 12.00 noon, when air temperature was drastically increased.

Minimum pollen-gathering was observed during September (Hussein, 1997).

Mean weight (mg.) of workers honey-sac contents and % T.S.S. in their contents
during June-August months, or active season, mean honey yield (kg.) per colony during
the same months of 1997 and 1998 seasons and their general mean are presented in

Table 9. During 1997 active season, mean weight of worker honey-sac (mg.) and %
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T.S.S. was gradually decreased during the active season from June to August, with a
general mean of 24.858 mg./worker and 44.60% T.S.S., respectively. During 1998 ac-
tive season, a slight difference in mean weight of worker honey-sac was noticed be-
tween June and July readings and increased weight was detected during August with a
mean of 27.642 mg./worker. A general mean of honey-sac weight during 1997 and

1998 active seasons was 26.25 mg./worker/season.

The maximum nectar-gathering capacity was 70 mg., but the average was about
40 mg. (Park, 1922). Values of honey-sac capacity are possible to use as a measure of
honey production (Beig et al, 1972). The Egyptian honeybee nectar gatherer carried
22.23 mg. nectar from clover, 17.43 mg. from cotton, and 11.66 mg from citrus flow-
ers. The mean weights of nectar carried by nectar-pollen gatherers were 22.56, 6.74

and 4 mgs., respectively (Hassanein and El-Banby, 1956).

The same decrease of % T.S.S. in workers honey-sac, which observed during
1997 was noticed during 1998 with a mean of 52.973% T.S.S. The general mean of %
T.S.S. during the two seasons of work was 48.787% T.S.S./season. Mean honey pro-
duction (kg./colony) during the three dates of extraction, June, 25; July, 25 and Au-
gust, 16, 1997, were 1.844, 7.828 and 9.682 kgs., respectively, with a general mean
of 6.455 kg./colony. Mean honey production (kg./colony) during the two dates of ex-
traction, July, 17 and August, 15, 1998, were 2.802 and 8.672 kgs., respectively, with
a general mean of 5.747 kg./colony. General mean of honey yield (kgs.) per colony dur-
ing 1997 and 1998 seasons was 6.096 kg./colony/season. Monthly construction of
queen cells and queen cups (mean number/colony) and their pér’centage during 1998
season are presented in Table 8. Maximum monthly mean of constructed or sealed
queen cells per colony, 4.625, was noticed during April, while the maximum monthly
mean per colony of: unsealed queen cells, 4.625; total of constructed and unsealed
queen cells, 7.50; queen cups, 42.375; total of queen cells and cups, 49.875, were ob-
served during March, 1998. The same peak of queen cells and queen cups construc-
tion, was noticed during 1995-1996 and 1997, in Assiut region. Significant correlation
was detected between both of maximum, minimum and day time temp. from one side
and both of colony population, honey and pollen stores, number of pollen collectors and
% T.S.8. in honey-sac content, from the another side. Significant correlation was found

between: both of min. temp. and day time temp. and sealed workers brood; both of
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max. and min. temp. and sealed drones brood; both of max. temp. and day time temp.
and number of foragers. Significant correlation was detected between max. R.H.%, from
one side and both of sealed drones brood, colony population, number of pollen collec-
tors and % T.S.S. in honey-sac contents, from the another side. Significant and nega-
tive correlation was observed between min. R.H.% and number of queen cups. Signifi-
cant relationship was found between wind speed and both of: colony population, food
stores, number of queen cups, foragers, pollen collectors and % T.S.S. in honey sac
contents. Significant correlation was observed between colony population and workers
sealed and unsealed brood, total brood (W.+D.) and food stores. Significant correlation
was found between food stores and both of sealed and unsealed workers brood, total
brood (W.+D.), colony population, foragers, pollen collectors and % T.S.S. in honey-sac.
Significant correlation was observed between each of pollen collectors and foragers
from one side and drones sealed brood, stored pollen, % T.S.S. in honey sac. Significant
correlation was detected between % T.S.S. and both of honey stores and number of

foragers.

Data of general monthly average per colony of all studied activities of honeybee
colonies in Assiut region during 1995, 1996, 1997 and 1998 seasons are presented in
Table 10. Maximum monthly average of workers sealed brood area (in sq. inch.) was
observed during September, July and February. Maximum drones brood was found dur-
ing January-March period, while least drone brood was noticed during October, May,
and November. Total sealed brood of workers and drones was highest during February,
March, and September. Maximum monthly unsealed workers brood was found during
February, September and August, with a less peak during June. Maximum of total,
sealed and unsealed brood, was noticed during February, September and August. Mini-
mum average number of unsealed queen cells was found during March, February and
July and the minimum number, during October, June, November and December. Maxi-
mum constructed queen cells, total of unsealed and constructed queen cells, queen
cups and total of queen cells and queen cups, were found during February-April period,
which considered to be swarming period. Maximum population of adult bees was found
during the period from July till September. Maximum surplus sealed honey area (in sq.
inch./colony/month/ season) was found during July-October period. Maximum stored

polien or bee bread was observed inside colonies during August-October period. Maxi-
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mum mean number of foragers or pollen-collectors/ minute/colony/month/season, was
noticed during July-September period. Generally, in Assiut region, minimum foragers
were observed during January, maximum sealed workers and drone brood, maximum un-
sealed workers brood, and maximum of their total together were noticed during Febru-
ary, maximum of: sealed drone brood, unsealed queen cells, constructed queen cells
and their total together, queen cups and their total with queen celis were noticed dur-
ing March. Minimum stored honey areas were observed during May. Maximum of: adult
population, stored pollen, foragers and pollen-collectors were found during August,
while during September, maximum sealed workers brood and maximum stored honey,
were observed. Minimum of: sealed drones brood, unsealed queen cells and total of
queen cells, were found during October. Minimum brood rearing, in general, was found
during November, while, during December, minimum of: sealed workers brood, sealed
workers and drones brood, total of queen cells and queen cups, adult population,
stored pollen and pollen-eallection. It is of interest to note that, general increment of
workers brood rearing during February, was followed by maximum increment of drone
rearing and construction of queen cells and/or cup, during March. Maximum adult popu-
lation during August, was associated with maximum of: foragers, pollen-collectors and

stored pollen or foraging and storing ability.
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