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ABSTRACT

Study results indicated that Egyptian honeybee activities fluctuated under
Siwa weather conditions. Two peaks of worker and drone brood were recorded. The
first and minor one occurred at April, Monthig mean areas measured were (205.13 &
198.12 inch® col.) and (11.78 & 25.17 inch®/ colony), while the major peak was in
June. Sealed brood areas were (240.15 & 213.15 inch¥ col.) and {B0.35 & 75.12
inch?¥ col.) in the two years of the study respectively. A significant positive correlation
was found between rearing workers, drones and temperature degrees. The lowest
brood rearing was noticed during Aug., Sept., and QOct. In spite of markedly decrease
in temperature degree in Nov., brood rearing activities increased due to the available
pollen gathered from Eucalyptus. Pollen gathering activity has also two peaks, the first
was recorded at Apr., while the second was at June. Mean of stored pollen areas in
those peaks were (38.12 & 50.87 inch? col.) and {86.66 & 93.15 inch? col.) in the two
years respectively, A positive correlation have found between pollen gathering and
brood rearing activities, but relative humidity had a close negative effect, Maximum
number of constructed queen cells were (33.16 & 43.18), in June during the two
years. The maximum measured areas of stored honey were (211,53 & 230.70 inch?/
col.} in the end of June during the investigated years respectively. Accordingly Siwa
Oasis seems to be more profitable for rearing and propagating Apis mellifera
lamarckii,

INTRODUCTION

Egyptian honey bees, Apis meliifera lamarckii, is likely the oldest
race of honey bee cultivated by human in Egypt for a long time (Walter et al.
2001). It was reared in a few areas around of Assuit Governorate, about 400
km. of Cairo and still managed in mud pipe hives since the ancient times .

Since the standard honey bee race, Apis melfifera carnica and Apis
mellifera ligustica which successively introduced to Egypt for improving honey
bee production, Mazeed ( 1964)found that /famarckii colonies has been
districted and largely repltaced in commercial beekeeping operation. So the
rest native colonies are concenfrated mainly at Manfalut district, Assuit
Governorate, till now .

On the other hand, many economic characters especiailly in
controlling bee diseases, has been achieved for this Egyptian subspecies,
Haggag and Zaky (2000). In addition, lamarckii bees genetically is considered
as a genetic resource in improving honey bees breeding programmes

Recently, towards the goal of both utilizing and preserving the
genetic diversity in the Egyptian honey bees a selective breeding programme
involving this subspecies was established by the Beekeeping Research
Department in Egypt, Kamel {1991).

Accordingly Siwa Qasis which is located in the western desert of
Egypt (850 km from Cairo) was chosen as an isolated area for preserving the
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Egyptian race where the colonies established in modern movable wooden
hives that specially designed for this purpose. On the other hand, the rotation
at Siwa Oasis involves crops and plants which are considered rich sources
of nectar and pollen, Haggag (2002) beside its suitable environmental
conditions for rearing and propagating honey bee colonies.

The aim of this study is to investigate some environmental factors
affecting the relation of honey bee Apis mellifera lamarckii activities in this
new isolated district.

MATERIALS AND METHODS

Preparing the experimental colonies :

Egyptian honey bee colonies were studied, after being transferred in
modern movable frame hives which were designed for this purpose Fig (2&3).
Bees were transferred from traditional mud pipe hives to this wooden hives
by removing capped brood combs carefully from the front end of these mud
hives and tied into special frame of the wooden hives. These brood combs
plus additional polien and honey combs were fixed in the inner front of the
wooden hives. Adult worker bees ware quickly transferred from pipe hives to
the wooden hive using a special tool following a special technique and were
quickly provided to the wooden hives. By this way the lamarckii bees were
established successfully at Siwa Qasis.

Fifteen honey bee colonies of about egual strength headed by open
mated pure queens were selected in three apiaries located in three different
sites of the Oasis { 10-15 Km. away from each other) during (2003/2004 &
2004/2005). The bees in this investigated colonies were aliowed to free flight
for collecting available nectar and pollen from cultivated crops as well as
natural plants existed in this area .

Measurement of Apis mellifera lamarckii activities were investigated to
evaluate the effect of Siwa environmental conditions on :

a, Worker and drone sealed brood areas.
b, Pollen stored areas.

¢, number of constructed queen cells.

d, Honey stored areas.

The sealed of worker and drone brood areas were measured at 2 week
intervals using a special frame divided into square inches. The sealed brood
area of workers was corrected by multiplying the measured brood areas by
14/12.

Temperature and relative humidity were recorded by meteorological
department at Siwa Oasis . The recorded data were statistically analyzed
using F- test.

RESULTS AND DISCUSSION

{l) Brood rearing activity:
{a)Sealed worker brood :

Results obtained in Table (1) which illustrated in Fig. (4) indicated that,
there were two peaks of worker brood rearing activity.
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Fig. (3) The feeder of the new modified hive
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Table (1): Monthly mean areas of different activities of Egyptian honey bee race and mean of some weather factors

during (2003/ 2004 & 2004/2005).

Months
Dec.| Jan. | Feb. Mar. Apr, May Jun. Jul Aug. Sept.. Oct. Nov.

Activities
Sealed worker brood areas!

1’—'dyear 61.22| 74.17 | 158.65| 199.71 | 205.13 { 13519 | 240,15 | 189.05 | 59.91 36.33 29.12 | 176.15

2% year 40111 58.18 [127.20| 80.14 | 198.12 | 11740 | 213.15 1 170.12 | 48.14 29.18 52.14 | 146.37

Sealed drone brood areas

1’rx‘dyear 0.101] 539 | 2124 | 2856 11.78 2.11 80.35 14.11 6.125 0.88 0.934 4.18

2% year 00 ] 317 | 1518 | 3714 | 25.17 8.11 75.12 11.70 1.932 0.02 0.0 14,12
Queen ce!! cups 00| OO0 | 1445 312 27.81 0.0 33.16 512 0.0 0.0 0.0 1.85

12”_{;12 00 | 811 [ 3847 | 4213 | 38.12 | 2052 | 4316 | 411 | 0620 | 00 18 | 312
Pollen arecas

12 vear 3.87 13267 | 4031 | 70.13 | 5067 19.17 86.66 18.41 8.14 4.10 3.13 36.17

Zm.yeal' 317128156211 | 78.13 | 80.11 40.11 93.15 | 4811 17.25 §.11 6.12 48.17
Yielded arcas honey

18 year 370 517 | 2115 | 3215 | 79.12 60.14 | 211.53 | 70.14 23.05 11.21 10.12 | 185.23

2'-‘9_year 285 712 [ 1533 | 4418 | 8513 40.11 | 230.70 | 38.17 20.11 11.42 10.15 | 170.12
[Mean of temperature 16.75[17.25| 2156 235 21.5 245 28.0 33.25 | 33.75 | 3525 32.5 22.5
Mean of humidity 54%(62% 1 54% | 52% | 51.5% [51.25% | 43.5% | 45.75% |43.75 % |44.25 % | 46.75 % | 55.0 %
F. value

1® year= 0.955

2% year= 1.066

900Z ‘Y18 ‘(g) 1€ “Alun) einosuep 138 uby T
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The 1% peak was recorded-at the end of April in the two years of the
study as a result of available pollen grains gathered from numerous of Date
palm trees Phoneix dactylifera L. {about 2.0 milion and half trees), broad
beans, Vicia faba L., Citrus sp. Trees, and a lot of wild plants. This
abundance of pollen from these sources during Feb. and Mar,, play a great
role for building farmarckii colonies to be more active during Alfalfa blooming
periocd, at Jun, Monthly means of worker brood areas during this period wers
205.13 & 198.25 inch’ colony in the 1% and 2™ years, respectivily. The
second and major peak was recorded at the end of Jun. due to the available
pollen collected from Alfalfa crop Medicago saitiva L., (which considered the
main cuitivated crop in this isolated area) and some ornamental plants, as
well as vegetable plants. A positive correlation were detected between some
weather factors (maximum and minimum air temperature and maximum and
minimum RH.%) and sealed worker brood areas during the two successive
years of investigation. This results confirm those of El- Dakhakhny (1980)
who stated that ithere was a positive correlation between pollen gathering and
brood rearing activity. Maximum mmthly mean of sealed worker brood areas
in this period were 240.15 & 213.15 inch¥ col. in the two years (2003/2004/ &
2004/2005), respectively.

Table (2): Mean temperature degree and relative humidity recorded
during the two years of the study (2003/2004& 2004/ 2005)

Temperature degree Relative humidity

Montns Max. | Min. | Mean | Max. % | Min. % | Mean%
Jan. 1% uyear 28.0 7.0 17.5 81.0 45.0 83.0
'year| 25.0 9.0 17.0 79.0 43.0 61.0
Feb. 1st ear | 33.0 11.0 225 72.0 36.0 54.0
year|{ 31.0 10.0 205 70.0 38.0 54.0
Mar. 1 _dyear 33.0 16.0 245 72.0 32.0 520
year| 30.0 15.0 22.5 75.0 30.0 525
[Apr. 1%u year 26.0 15.0 20.5 59.0 340 515
2%vear [ 270 18.0 225 70.0 33.0 515
May. 1% Jyear 32.0 20.0 26.0 75.0 280 ! 515
2%vear | 280 19.0 23.0 72.0 30.0 51.0
Jun, 1= dvear 34.0 20.0 27.0 65.0 22.0 435
year{ 38.0 21.0 20.0 67.0 20.0 435
Jul. 1— _qyear 42.0 24.0 33.0 70.0 20.0 45.0
year | 440 23.0 335 72.0 21.0 456.5
Aug. 1% year | 440 25.0 33.0 69.0 20.0 44.5
2 vear | 44.0 26.0 345 65.0 21.0 430
Sept. 1T year [ 43.0 27.0 35.5 68.0 20.0 44.0
2™ year{ 420 28,0 35.0 67.0 22.0 44.5
Oct.1¥ year 38.0 26.0 32.0 71.0 19.0 450
2™ year| 210 250 33.0 73.0 24.0 48.5
Nov. 1- year 28.0 18.0 23.0 75.0 35.0 55.0
2"year [ 290 15.0 220 76.0 34.0 55.0
Dec.1® year 25.0 7.0 16.0 83.0 33.0 48.0
2 year [ 26.0 9.0 17.5 85.0 350 60.0
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On the other hand, decreasing in brood rearing activity was recorded
during the summer and early autumn months (Aug., Sept. and Oct.) which
considered as a dearth season in pollen sources as well as maximum
temperature (42.0 & 43 °C) in the first and the second year of the study. The
mean of worker sealed brood areas were 59.91, 36.33, 29.18, and 43.14,
29.18 and 52.14 inch? col.) in this period of the two years (2003/2004/ &
2004/2005), respectively.

Concerning Apis mellifera lamarckii activity under Assuit Conditions,
which considered the main area of rearing this Egyptian honey bees, Fathalla
(2004) mentioned that the mean areas of lamarckii sealed brood was (104,6
inch? col.) during July. Adly {2000) stated that brood rearing activity of honey
bees fluctuated between races and hybrids, increasing in spring and least
brood areas was noticed in September (Autumn season). Birgit et al. (1999)
mentioned that during bad weather, a decline in the pollen stores might alter
the brood feeding by nurse bees and this can result in underfeed larvae,
which may be sealed at a lighter weight. Fathallah (2004) also stated that a
significant correlation was detected between some weather factors and area
of sealed brood in the case of Egyptian race. Brandeburgo (1980), also
stated that temperature and humidity increase colony activity since they were
positively correlated with number of foragers, number of guard bees, brood
and colony temperature. . Accordingly Siwa Oasis showed more pronounced
of lamarckii brood rearing activity.

{b) Drone brood rearing :

Results obtained in this study indicated that the maximum mean of drone
brood rearing areas were (80.35 & 75.12 inch/ col.), during June of the two
years of study, while the lowest areas were (0.10 & 0.88 inch?f col.), during
Sept. & Dec. in the first year and at Sept., Oct. & Dec.during the second year.
Drone brood rearing can hardly be observed during dearth seasons.
Reactivation of rearing drones was noticed during the month of November
due to the available pollen from eucalyptus. Drone brood was noticed to start
slowly by the beginning of Feb., and increased gradually till it reached it's
climax during June Table (1) and Fig (4). The present data revealed that
there were significant and positive correlation between worker brood, drone
brood areas and the amount of stored pollen grains. So it could be concluded
that ine presence or absence of drones in honey bee colonies may be an
indicator of food sufficiency in those colonies. These results are in agreement
with those obtained by (Shoreit et a/. 2002). They found that maximum drone
rearing was observed in Assuit during March. Also, results obtained in this
study go in line with that obtained by Fathallah (2004) who reported that
maximum percentage of monthly drones sealed brood for Egyptian honey
bees reared in Assuit which considered the main area for rearing famarckii
bees was noticed in March.

(c) Queen ceil cups construction :

Data presented in Table (1) and illustrated in Fig (4} indicated that there
were twvo peaks of constructed queen cells. The major peak was in the middle
of June, while the minor one was at the end of March during the two
successive years,
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Maximum percentage of monthly unsealed queen ceils numbers were
recorded in April and June (27.81 « 33.16) in 2003 and (38.12 ¢« 43.16) in
2004. The lowest number was recorded during winter season {Des. & Jan.) in
the two years of the study. Results obtained also revealed a few queen
rearing during the 1% of November in the two years of the study, due to the
available of pollen grains from Eucalyptus plants. The average of constructed
queen cells number were {1.85 . 3,12) in 2003 and 2004 years, respectively.
It was noticed that this activity of building queen cells were affected with
other factor such as colony strength, the queen state and polien stored areas,
and weather conditions. Therefore building queen cells may be considered an
indicator for queen rearing activity of honey bees. On the other hand, non
constructed queen cells were observed during months from Aug. to Oct. and
from Dec. to Jan. in the first year 2003 and from Sept. to Dec. in the second
year 2004. Statistical analysis showed a highly positive correlation between
brood rearing activity and the number of constructed queen cells. This mean
that there was a close relationship between each of the two variable. This
result confirm those obtained by Robinson et al. (1994), who stated that
queen rearing activity may be due to the genotype and environment
interactions. Shoreit ef al. (2002) mention that maximum numbers of queen
cells cups were noticed in Assuit region during Feb.- April period. Fathalla,
(2004) stated that the total number of unsealed gqueen cells was 138.0 /
colony. in case of Egyptian bees under Assuit province. Accordingly
beekeepers must take care of their colonies in Siwa Casis during March and
June to protect them from the fatal effect of swarming.

(2) Pollen gathering activity:

The present results indicated that the collected pollen during the two
years of study were fluctuated according to the blooming periods of different
plants. Fig. {4) showed a remarkably higher quantity of stored pollen from
March till June during the two successive years. This may be related to the
abundance of pollen grain Sources. Haggag (2002} mentioned that the
agricultural rotation at Siwa Qasis involves crops and plants which are
considered rich sources of food for Apis mellifera lamarckii, and the existence
of pollen sources is the main factor affecting the polien yield collected by
colonies . He added that there are about thirly five different plants of nectar
and pollen sources at Siwa Oasis . Also Hussein et al. (1982) stated that an
abundance of Alfalfa florets encourage lamarekii bees to collect considerable
amount of pollen grains. Maximum mean pollen areas measured was 50.67 &
80.11 and 86.66 & 93.15 inch® / col., during April and Jun. in the two
successive years of the study (2003/2004/ & 2004/2005). Highly significant
correlation was noticed between some weather factors and the amount of
stored pollen. There was a positive correlation between temperature and
stored pollen grains. These results was in agreement with Adly (2000) who
stated that a significant and positive correlation was found between pollen
storing activity and both- minimum and maximum temperature .In contrast,
results obtained in Table (1) revealed that there was a close negative effect
of the relative humidity and pollen gathering activity by honey bees.
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The present results go in line with Fathalla, {2004} who mentioned that
there was a significant correlation between weather factors and stored pollen
areas for Egyplian honey bees under Assuite circumstances. Ibrahim, and
Selim {1987) stated that fluctuation in temperature had a slight effect on
pollen gathering activity but relative humidity had & negative effect on pollen
grains collecting by honey bee colonies.

(3) Nectar gathering activity:

Data presented in Table (1) and illustrated in Fig. {4) indicated that there
were significant differences between the mean areas of stored honey
gathered by famarckii bees under Siwa weather conditions. It was also,
observed that the main honey yielded at Siwa Oasis was obtained during
June month from Alfalfa flowers . The highest stored honey areas were
21153 and 230.70 inch® / col.)  during June of the 1¥ and 2™ years,
respectively. The lowest measured areas of stored honey was ( 3.70 and
2.85 inch® / col.) during Dec. of the 1 and the 2™ years, respectively.
Significant correlation was detected between some weather factors and
stored honey. This result confirmed those obtained by Shimanuki et al. (1994)
who menticned that honey production is the accumulation of multi factors
including, climate, soil, moisture, diseases, efc.

Regardless, honey crop planis it was noticed that Alfalfa crop is the main
honey crop, while aromatic, medicinal and wild piants play a secondary rule
as nectar sources resulting in improving the quality of Siwa honey.

From presented results it could be concluded that the annuat activities of
lamarckii bees can be divided into four stages as follows:

1.The building up stage which included the months of Feb., March and the
first half of April.

2.The foodstorage inclusive Alfalfa flowering which started from the end of
May till July.

3.The dearth season which included August till October month during which
broed rearing was ceases.

4. The winter period exists through Dec. and Jan. where no activiiies were
observed due to the scarce of food sources and unsuitabie weather
conditions.

The outcome of this study clearly indicated that rearing Apis meflifera
famarckii in newly movable weooden hive instead of mud nipe hive was the
best process to help beekeepers to inspect their colonies during active
seasons, prevent swarming, encourage bees to build fresh wax combs,
transfer bees from place to ancther, easy to treat bee diseases, to be able to
extract honey out of the frames or marketing honey in bulk comb honey for
high prices to increase the income of the Beekeepers. Also it could help
beekeepers to move their colonies for pollinating purposes.

Eventueiiy, Siwa Casis seems to be more proifitabie isolated area for
rearing and propajating the Egyptian honeybees Apis mellifera lamarckii
cockerell due to its ~gricultural rotation and the suitable climatic conditions.
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