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ABSTRACT

Maximum average number of bee-eater, 9 birds, or more than one third of annual abundance was noticed
during September, was significantly more than the other months. It was followed by April and May, or spring
months, during 2005 and 2006. Maximum monthly mean number of the oriental hornet, 35 hornets or more
than half of annual abundance, was observed during November was significantly more than the recorded
activities, followed by October, during these two months 86.30% of annual activity was recorded. No hornet
was observed during winter month's period. Maximum monthly mean number of bee wolf, 5 wasps, or 41.82%
of annual abundance was noticed during February, followed by March, with significantly differences with
April-January months. During these two months, 73.36% of annual activity was observed. Three peaks of
activity of all studied flaying predators of honeybee colonies, observed, first peak, 6.68% of total abundance
was observed during February or beginning of active season, second peak, 61.87 % during September, April
and May. The last peak, 58.22% was noticed during October and November. Controlling of bee wolf, during
the first peak, bee- eaters during the second peak, and oriental hornet, during the last peak, is of special merits.
Maximum activity of Merops spp was noticed at 9 a.m. and 7 a.m. during 2005 and 2006 respectively, without
significant differences with other daily times of counting. Maximum activity of Vespa orientalis, during two
years, was noticed at 3p.m. and at 1p.m., without significant differences with other daily times of counting,
maximum activity of oriental hornets was observed at 3p.m. Maximum activity of bee wolf, was noticed at
11a.m. and at 1p.m. during two years, without significant differences with other daily times of counting,
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INTRODUCTION

Honey bees are prey to a wide range of enemies such as insects or birds can be a serious problem, for
honeybee colonies. “Keep your rich hives free of bee-eaters”. So wrote Virgil; the great old Roman poet and
beekeeper. Aristotle, too, wrote of the damage that bee-eaters caused to apiaries, yet the ancient Egyptians
drew pictures of the birds on tomb walls and portrayed them in hieroglyphic form. Moneim, 1992 Show the
bee eater Merops spp. is considered one of the serious pests attacking honeybee colonies in Saudi Arabia
during Spring and Autumn. Sihag, 1993 found was the green bee-eater, M. orientalis, to prey upon foraging
honeybee's A. mellifera in India. The birds congregated in large numbers near an apiary during the dearth
period and were seen near the foraging sites of the bees in the flowering period. The prey capture efficiency
of the bird was exceptionally high near the apiary, very high at the foraging sties of honeybees and moderately
high elsewhere, in the air. Omar et al., 1994 show the effect of bee-eater Merops spp. on honeybee foraging
activity was studied during autumn and spring in Egypt, Sohag. The average number of the birds was low in
autumn and relatively high in spring. The bird's activity attained two peaks at early morning and afternoon
according to season Veeresh and Sangappa, 1994 Said that, A. mellifera seems to be unable to survive in the
wild, probably because of predation by Merops spp. A. mellifera is unlikely to replace local Apis species, and
that it may not be as economical as expected to keep this bee in South Indian conditions. El-Bassiony, 2001
The most abundant natural enemy in all experimental localities was M. apiaster. The highest population of this
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bird was recorded during the period of May 6-12 and from August 15-21 in the first and second active
seasons, respectively.  During the day, the maximum number of birds was observed during the period of 12.00
to 12.15 h and the population of this bird in the first active period (April-May) was denser than second period
(August-September). Marniche et al., 2007 studied the diet of the bee-eater was in April and May 1999 from
a collection of 138 regurgitation pellets: 2862 preys were identified and allotted to 9 Arthropoda orders.
Globally, Hymenoptera insects were by far the most numerous with 66.1% of the preys. Ahmed, 1999 and
Hussein and Shoreit, 2000 recorded the oriental hornet attacking honeybee colonies and is a major predator
of honeybees and destroy entire apiaries in Upper Egypt. Hussein, 2000 found the wasps in Algeria, Egypt,
Libya, Sudan, Jordan, Lebanon, Oman and Saudia  Khater et al., 2001. In Egypt, Zagazig, recorded the highest
rate of hornet was during early July, followed by three peaks during August, September and November, then
a sharp decrease was observed until late December, after which the wasps disappeared entirely. A significant
positive correlation was estimated for the relationship between the number of captured wasps and mean
temperature. Elbassiouny, 2007 found that, the individuals of hornet was which were first detected in early
spring during the first week of February were mated queens; later, during the last week of April, workers
appeared. In the first week of September large individuals appeared were workers with a developed ovary and
not new queens as believed previously.  New queens started to appear in the second week of November about
3 weeks after the appearance of drones in the last week of October

The behaviour of Philanthus crabroniformis and P. barbatus was studied in Montane areas, USA.  Males
of each species aggregated near hill tops or the bottom of a ravine, resp.  In both cases, there were certain
territorial spaces which were occupied each year and on each day throughout the season.  Nests were widely
dispersed and females appeared to be attracted to male aggregations with respect to landmarks and/or in
response to the collective pheromones produced by the males (Evans, 1993). The behaviour was studied
Philanthus triangulum in West Sussex, UK, (Ruinet, 1996). Philanthus triangulum was recorded at Norway.
These are the first Norwegian records and may indicate a northwestern expansion of the species in Scandinavia
(Hansen, 1997). (Strohm and Linsenmair 1998) tested non exclusive options experimentally in the European
bee wolf where females provision brood cells with paralysed honey bees. Depending on the severity of the
food restriction (number of available prey bees per day) females made use of one or more of the different
options.  Investment ratios in field populations of the European bee wolf, Philanthus triangulum F., are
strongly biased towards males. Storage of bees might be constrained by an increasing risk of parasitism and
fungus infestation. Therefore, the female needs to gather the necessary bees to produce a daughter within a
short period of time.  Under bad weather conditions, females might too often not be able to accomplish this
and might be completed to produce an excess of less costly sons. A newly established colony of the P.
triangulum was observed in UK, in June 1996, and was thought to have been present for 1-3 years previously.
Nest-sharing (or possibly only sharing of nest entrances) was observed in this colony and there was no
evidence of aggression (Moore, 2000). Scent mark territories to attract mates and the composition of the
pheromone might provide a basis for female choice. Females of the Philanthus triangulum, hunt honeybees
as provisions for their brood and store the paralyzed prey in their subterranean nests.  Females apply large
amounts of a secretion from their postpharyngeal glands onto the surface of their prey during the licking
behavior (Harzner et al., 2007).

The present study aimed to know the best time for the appear of predators of honeybee at the maximum,
which represents a risk to bees and to determine the most appropriate time to conduct control operations
through the study of the following research points:-
1. Seasonal and diurnal activity of the predators of the honeybee. 
2. Influence these predators on activities of honey bee colonies.
3. Study the correlation between the weather and the presence of predators.

Materials and methods

This work was carried out through two successive years of 2005 and 2006, in two apiaries in Qena region.
Weekly, monthly means and percentages of monthly abundance of bee-eater (Merops spp) were calculated. Six
counts were made weekly, over one day, at 2-hours intervals starting from 7 a.m. to 5 p.m. The oriental
hornets (Vespa orientalis) were counted weekly using a hornet trap; this trap is a wire screen cage measured
120x100x100 cm. with four wooden legs of 10 cm. height. A circular opening of 25 cm. diameter is found
in the lower base of the trap. A wire screen cone of 25 cm. diameter and 23 to 30 cm. length is fixed on the
circular opening. The plastic pot of fermented sugar material must have the same diameter of the circular
opening in the lower base of the trap, or 2 cm. On the top of the trap, a piece of a queen excluder, 10 cm.
width and 25 cm. lengths is fixed in order to let the drifting bees to go out of the trap. The caught hornets
hovering inside the trap were collected and counted weekly over one day at 2-hour intervals starting from 7
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a.m. till 5 p.m. during 2005 and 2006. Weekly and monthly means and percentages of monthly abundance,
of oriental hornet, were calculated.

The diurnal and weekly activity of the European bee wolf was recorded. Total numbers of bee wolf
attacking the workers in the apiary were counted weekly, over one day, at 2-hour intervals, starting from 7a.m.
till 5p.m. during 2005 and 2006. Weekly and monthly means and percentages of monthly abundance of the
European bee wolf were calculated.

Results and discussion

1. Seasonal activity of some predators of honeybee workers:

Figs 1 and 2 show the weekly means of weather factors, during 2005. Presented data in Fig.3 show that,
weekly numbers of bee-eaters (Merops spp.), oriental hornet and bee wolf, and their monthly average and
monthly percentage of abundance were calculated. Concerning Merops spp., maximum mean daily number near
by the apiary, 21.67 birds / minute, were found on September, 16, 2005. The associated weather factors were:
40.10 max. temp. ºC, 22.9 min. temp. ºC, 30.73 day-time temp. ºC, 25.83 R.H. %, 5.63 knots wind speed and
11.2 hrs. sun-shine period.

Maximum monthly average number of bee-eaters in Qena region, during 2005, was 8.37 birds / min. /
month or 33.63% of total annual abundance was found during September. Merops spp. was not noticed in
Qena region during June–August period.

Bee-eaters generally migrate to Central Anatolia during the second week of May. They are regarded as
a pest by beekeepers in this area and various control methods have been tried. Shooting the birds was very
difficult. Poisoning was more effective, but was dangerous to the environment. Physical methods, such as loud
noises scarecrows etc., were ineffective, but a trap made by a beekeeper in Ankara, in 1979, has been
successful (Tutkun, 1982).

Concerning oriental hornet, the maximum average of daily numbers, 39.67 hornets / day were noticed on
November, 18, 2005. The associated weather factors were: 26.3 Max. temp. ºC, 10.3 min. temp. ºC, 18.12 day-
time temp. ºC, 43.88% R.H. %, 4.58 knots wind speed and 10.2 hrs. sun-shine period. Maximum monthly
average number of oriental hornets, during November, was 35.63 hornets or 50.89% of annual abundance. The
oriental hornet recorded a peak starting on August until December, while 84.4% of total activity was observed
during October and November.

Queens of V. orientalis were collected during January-May with a peak during March in Giza and Assiut
regions. Workers peak was noticed in October. Numbers of wasps were more in Assiut as compared with Giza
region. A large scale extension work was conducted in Assiut for collection of queens and poisoning of nests
in 42 villages in Assiut region (Hussein and Shoriet, 2000).

Maximum mean daily numbers of bee wolf, in Qena region, during 2005, was 13.99, / wasps / min. on
February 11, 2005. The associated weather factors were 22.1 max. temp. ºC, 10 min. temp. ºC, 15.5 day-time
temp ºC, 36.92% R.H.%, 4.96 Knots wind speed and 10.5 hrs. sun-shine period. Maximum monthly average
numbers of bee wolf, in Qena region, was 7.58 wasps / min. / month or 45.14% of total annual abundance
were found during February. Bee wolf recorded a peak on November-April period while 79.05% of this wasp
activity was observed during February and March.

Fig. 1: Weather factors (Max, Min. and day time temp. in Qena region during 2005.

Fig. 4 and 5 shows the weekly means of weather factors in Qena region during 2006. Data in Fig.6
showed that, weekly means of Merops spp., oriental hornet and bee wolf in Qena region, and their monthly
average and monthly percentages of abundance were calculated 
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Maximum weekly mean number of Merops spp., during 2006, 27 birds was found on September, 15, 2006.
The associated weather factors were: 37.5 max. temp. ºC, 22.8 min. temp. ºC, 30.2 day-time temp. ºC, 37.83%
R.H. %, 7.25 knots wind speed and 11 hrs. sun-shine period.

The bee eater (Merops spp.) is considered one of the serious pests attacking honeybee colonies in Saudi
Arabia during spring (March and April) and autumn (September and October). Nylon nets were tried for the
purpose and proved to be very promising (Moneim, 1992).

Fig. 2: Weather factors (RH %, Wind speed and Sun shin period in Qena region during 2005.

Fig. 3: Seasonal abundance of some predators of honeybees, in Qena region, during 2005.

Fig. 4: Weather factors ( Max, Min. and day time temp. in Qena region during 2006.

Fig. 5: Weather factors (RH %, Wind speed and Sun shin period in Qena region during 2006.
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Fig. 6: Seasonal abundance of some predators of honeybees, in Qena region, during 2006.

Concerning oriental hornet, maximum weekly mean number in Qena, during 2006, 36.83 hornets, was
found on November, 3, 2006. Associated weather factors were: 28.8 max. temp. ºC, 22.8 min. temp. ºC, 21.14
day-time temp. ºC, 42.54% R.H. %, 3.08 knots wind speed and 10.1 hrs.  sun-shine period. 

Maximum monthly average number of oriental hornet in Qena region, during 2006, 34.79 hornets / month
or 51.65% of annual abundance was found during November. The oriental hornet recorded a peak during
August – November, during 2006.

Maximum weekly mean number of bee wolf in Qena region, during 2006, 4.66 wasps, was found on
March, 3, 2006. The associated weather factors were, 29.8 max. temp. ºC, 12.6 min. temp. ºC, 21.23 day-time
temp. ºC, 36.46% R.H. %, 4.96 knots wind speed and 10.7 hrs. sun-shine period. Maximum monthly average
of bee wolf in Qena region, during 2006, 2.12 wasps / month, or 33.13 % of annual abundance was found
during February. The bee wolf recorded a peak, in Qena region during 2006, on December – April period.

Females of the European bee wolf, Philanthus triangulum, hunt honeybees as provisions for their brood
and store the paralyzed prey in their subterranean nests. Females apply large amounts of a secretion from their
post pharyngeal glands onto the surface of their prey during the licking behavior. (Herzner et al, 2007).

Correlation coefficients were calculated to know the relation ship between weather factors and studied
flying predators and to know the inter-relation between studied predators, in Qena region, during 2005 (Table1).

Table 1: Relationship between studied flying predators and weather factors, in Qena region, during 2005 and 2006.
Variable Bee- eater Oriental  hornet Bee  wolf

---------------------------------- -------------------------------------- ---------------------------------------
2005 2006 2005 2006 2005 2006

Maximum temp., ºC +0.076 +0.062 -0.111 -0.141 -0.357 -0.309
Minimum temp., ºC +0.020 -0.042 -0.183 -0.111 -0.263 -0.385
Day-time temp., ºC +0.029 +0.062 -0.194 -0.144 -0.330 -0.328
Relative humidity (%) -0.080 -0.001 +0.343 +0.341 +0.020 +0.092
Wind speed -0.044 +0.117 -0.235 -0.234 +0.137 -0.196
Sun-shine period -0.021 -0.045 -0.006 -0.233 -0.039 -0.416
Bee-eater - - -0.145 -0.140 +0.016 -0.040
Oriental hornet - - -0.184 -0.260

Significant positive correlation was detected between daily mean numbers of oriental hornet with R.H. %
(r = +0.343*). Highly significant negative correlation was noticed between daily mean numbers of bee wolves
with maximum temp. ºC (r = - 0.357**). Significant negative correlation was detected between daily mean
number of bee wolves and the day-time temp. ºC (r = - 0.330*).

Negative, but non-significant correlation was noticed between daily mean number of oriental hornet with
each of bee-eater (r = - 0.145) and bee wolf (r = -0.184).

Correlation coefficients were calculated to know the relationship between weather factors and studied
flaying predators, in Qena region during 2006 (Table 2). Significant positive correlation was observed between
daily numbers of V. orientalis and R.H. %. Highly significant negative correlation was noticed between daily
mean numbers of bee wolf with each of: min. temp. ºC and sun-shine period. Significant negative correlation
was noticed between daily mean numbers of bee wolf with each of: max. temp. ºC and day-time temp. ºC.
Negative, but non-significant correlation was detected between daily mean numbers of Merops spp. with each
of: oriental hornet ( r = -0.140) and bee wolf (r = - 0.040). The same correlation was noticed between daily
mean numbers of oriental hornet and bee wolf (r =- 0.260).
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2. Diurnal activity of some predators of honeybee workers:

Monthly records of temperature and relative humidity associated with day time during 2005 and 2006 in
Fig. 7 and 9, and mean number /count of Merops spp., Vespa and Philanthus, at the six daily times chosen
for counting, during 2005 and 2006 and their general mean are presented in Figs 8 and 10. Average number
and percentages of abundance of studied predators, at the six daily times of counting, regardless months, during
2005- 2006 and their general mean are presented were calculated. In January 2005 foraging of Merops was
observed at 9a.m. till 3 p.m. The same was noticed during February-March, the numbers were 3-4 birds /count
at 12.4- 25.98 ºC; and 18.25% - 82.5% R.H. %. In April, maximum activity was found at 5 p.m. (6.6 birds
at 33.32 ºC and 12.6% R.H.). In May, two peaks of bee-eaters activity were recorded, first at 9a.m. (4.5 birds
at 26.5 ºC and 20 % R.H.), and second at 5p.m. (4.5 birds at 36.4 ºC and 10.25% R.H. ).

In September, the bee-eater recorded high activity at 7a.m. (25.6 birds at 24.38 ºC and 46.6% R.H). In
December, maximum activity was found at 9a.m. (4.4 birds at 16.44 ºC and 56.2% R.H.).In  August, 2005,
Fig. (8) show maximum activity of the oriental hornet was observed at 1p.m. (4.75 hornets at 37.95ºC and
18.75% R.H.), in September, at 1p.m. (10.4 hornets at 35.5 ºC and 24.6% R.H.), in October, at 11a.m. (29.25
hornets at 27.43 ºC and 37% R.H.), in November, at 3p.m. (64.75 hornets at 27.75 ºC and 21.75% R.H.),
while in December, at 1p.m. (4 hornets at 28.9 ºC and 32.25 R.H.).

In January, 2005, two peaks of bee wolf activity, were observed, first at 11a.m (0.74 wasps), and second
at 1 p.m. with the same mean, in February, at 11a.m. (12.99 wasps at 20.88 ºC and 82.5% R.H), in March,
at 9a.m. (9.19 wasps at 17.93 ºC and 42.5% R.H.), while, in April, at 7a.m. (4.49 wasps at 21.4 ºC and 31.6%
R.H.). 

The behavior of Philanthus crabroniformis and P. barbatus was studied in montane areas in Colorado
during 1985-92. Males of each species aggregated near hill tops or the bottom of a ravine, respectively. In both
cases, there were certain territorial spaces which were occupied each year and on each day throughout the
season. Nests were widely dispersed and females appeared to be attracted to male aggregations with respect
to landmarks and/or in response to the collective pheromones produced by the males. (Evans, 1993).  

Fig. 7: Monthly records of weather factors (Temp. and RH %) associated with day-time in Qena region,
during 2005.

Fig. 8: Mean number of Merops, Vespa and Philanthus, at the six daily times of counting, in Qena  region,
during 2005.

In January-March, 2006, Fig. (10), maximum activity of Merops was observed at 11a.m. Merops recorded
its maximum activity at 5p.m. in April and May, 2006. While highly activity of Merops was observed at 7
a.m., in September, 2006 (the top of Merops activity over the year).
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In August, 2006, maximum activity of oriental hornet was observed at 7a.m. (2.75 hornets), in September,
at 1p.m. (9.8 hornets), in October, also, at 1p.m., (32 hornets), in November, 2006, at 3p.m. (69.25 hornets
at 25.58 ºC and 28.75% R.H. ), while, in December, it was observed at 1p.m. (4 hornets).

During 2006, Fig. (10), the bee wolf recorded peaks, at 11a.m. in January (1.49 wasps), at 3p.m. in
February (4.74 wasps), at 1p.m. in March (3.19 wasps) and April (3.24 wasps), while, in December, it was
at 11a.m. and 1p.m. (1.49 wasps).

In January, maximum activity of Merops (3.63 birds), was recorded at 11a.m.,  without significant
differences with activity at 3p.m., also, bee wolf (1.12 wasps) at 11a.m., without significant differences with
activity at 1p.m., while no predators were found at 7a.m. and 5p.m. (start and end of the day).

In February, at 11a.m., this study recorded the peak of Merops (4 birds) and bee wolf (8.36 wasps),
followed by 3p.m. (3.5birds and 8.12 wasps), and 1p.m. (3 birds and 5.74 wasps). In January-February, mid-
days hours (11a.m., 1p.m. and 3p.m.) had the maximum activity of Merops and Philanthus.

In March, two peaks of Merops activity were noticed, first at 11a.m. (4 birds), and second at 3p.m. (3.6
birds). Bee wolf recorded, 5.19 wasps, at 9a.m., without significant differences with activity at other daily
times of counting, except 5p.m. 

In April, Merops maximum activity was noticed at 5p.m. (7.43 birds), while Philanthus maximum activity
was found at 11a.m. (2.87 wasps)., without significant differences with activity at other daily times of counting,
except 5p.m.

In May, no Vespa and Philanthus were observed. Maximum activity of Merops was noticed at 5p.m. (4.75
birds), followed by 9a.m. (4.5 birds)., without significant differences with activity at other daily times of
counting. In June-July, no studied predators were observed. In August, the oriental hornet started its activity;
maximum mean was found at 1p.m. (mid-day) with 3.5 hornets, without significant differences with activity
at other daily times of counting

In September, the bee-eater recorded its maximum activity at 7p.m. (28.6 birds), followed by 9a.m. (11.9
birds). While, oriental hornet, recorded maximum activity at 1 p.m. (10.1 hornets), without significant
differences with activity at 11a.m. and 3p.m. 

In October, maximum activity of Merops was observed at 9a.m. (3.38 birds), without significant differences
with activity at other daily times of counting, except for 1p.m., while maximum activity of oriental hornet was
detected at 11a.m. (30.13 hornets), without significant differences with activity at other daily times of counting,
except 7a.m. In November, maximum activity of Merops was noticed at 7a.m. (2.13 birds), without significant
differences with activity at 5p.m., Maximum foraging of Vespa was detected at 3p.m. (54.63 hornets).
Maximum foraging of bee wolf was observed at 1p.m., without significant differences with activity at 9a.m.
and 11a.m. while no bee wolves were recorded at 7a.m., 3p.m. and 5p.m.

During 2006, maximum activity of Merops was observed at 7a.m. (3.708 birds or 72.603% of total studied
flying predators at 7a.m.). Vespa comprises 63.266%, 73.163%, 79.811%, 77.357% and 54.845% of total
studied predators at 9a.m., 11a.m., 1p.m., 3p.m. and 5p.m., respectively.

Maximum foraging activity of bee wolf was observed at 1p.m. (1.116 wasps or 10.323% of total studied
predators at 1p.m.). Maximum total activity of studied predators during 2006, was found at 1p.m. (10.812
predators), while, minimum total activity was noticed at 5p.m. (3.920 predators).

At Zagazig, Egypt, a significant positive correlation was estimated for the relationship between the number
of captured wasps and mean temperature (Khater et al., 2001). 

In December, maximum activity of Merops was observed at 9a.m. (3.5 birds). Maximum activity of
oriental hornet, 4 hornets, was noticed at 1p.m., followed by 3.53 hornets at 3p.m.  Maximum activity of bee
wolf noticed at 11a.m. (1.49 wasps), but no bee wolf was noticed at 7a.m.and 5p.m.

During 2005, maximum activity of Merops was noticed at 9a.m. (3.075 birds or 29.807% of total studied
predators at 9a.m.). Vespa comprises 55.899%, 66.057%, 75.802%, 71.888% and 54.801% of total studied
predators at 9a.m., 11a.m., 1p.m., 3p.m. and 5p.m., respectively. Maximum activity of bee wolf was noticed
at 11a.m. (2.113 wasps or 18.098% of total studied predators at 11a.m.). Maximum total activity of studied
flying predators, during 2005, was found at 3p.m. (11.951 predators).

3. Activities of honeybee colonies and their relation with studied enemies of honeybee:

Fig. 11 shows the foraging and pollen –gathering activities of honeybee colonies from which faunistic
composition in the bottom of the hive, was studied, during 2005.

Maximum mean of foraging of workers was noticed at July, 29, 2005, 92.8 workers/min./colony. The
associated weather factors were: 40.9 ºC max. temp., 28.3 ºC min. temp., 35.27 ºC day-time temp., 17.08%
R.H., 7.46 knot wind speed and 12.2 hrs. sun-shine period. Maximum mean of pollen-gathering activity was
found at the same date (21.83 workers/min./colony).
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Fig. 9: Monthly records of weather factors (Temp. and RH %) associated with day-time in Qena region,
during 2006.

Fig. 10: Mean number of Merops, Vespa and Philanthus, at the six daily times of counting, in Qena region,
during 2006.

     Maximum monthly mean of foraging, 66.75 workers/ min. / colony/ month, or 20.2% of annual activity,
was found during August. Maximum monthly average of pollen-gathering activity, 11.26 workers/ min./ colony/
month, or 24.51% of annual activity, was noticed during July. Minimum monthly mean of foraging and pollen-
gathering activities were observed during March and December, respectively.
      Fig.12 shows the foraging and pollen –gathering activities of honeybee colonies in which the faunistic
composition of hives was studied, during 2006.
 Maximum mean of foraging of honeybee workers was noticed at October, 20, 2006, 38.55
workers/min./colony. The associated weather factors were: 33.1 ºC max. temp., 19.7 ºC min. temp., 25.76 ºC
day-time temp., 26.13% R.H., 4.96 knots wind speed and 10.8 hrs. sun-shine period. While, maximum mean
of pollen-gathering activities were found at June, 9, 2006 (16.44 workers/min./colony). Maximum monthly
mean of foragers during 2006, was found during August (34.83 workers /min. /colony /month, or 16.78% of
annual foraging activity). Maximum monthly average of pollen-gathering activity, 11.62 workers /min. /colony
/month, or 17.24% of annual pollen-gathering activity, was noticed during August also. Minimum monthly
mean of these activities was observed during December.
         Presented data in Table 2 showed that, the relation between foraging and pollen-gathering activities
with studied enemies in 2005 and 2006, significant negative correlation was detected between bee-eater activity
with each of foraging and pollen-gathering activities. Non significant negative correlation was detected between
Oriental hornet activity with each of foraging and pollen-gathering activities during 2005, while this relation
were significant and positive correlation through 2006. Highly significant negative correlation was noticed
between bee wolf activities with pollen-gathering activity, but this correlation was non-significant in the case
of foraging activity.
     
Table 2: Relation between studied flying predators and some honey bee activities, in Qena region, during 2005-2006.
Year Honey bee activity Bee-eater Oriental hornet Bee wolf
2005 Foraging activity -0.213 -0.199 -0.214

Pollen-gathering -0.106 -0.149 -0.181
2006 Foraging activity -0.296 0.063 -0.252

Pollen-gathering -0.338 0.145 -0.384
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Fig. 11: Monthly mean number of activities of honeybee colonies in Qena region during 2005.

Fig. 12: Monthly mean number of activities of honeybee colonies in Qena region during 2006.

Recommendation:

Finally, we can say that increase those predators could lead to a decrease in the activity of honey bees
colony such as foraging activity and pollen-gathering, is well illustrated by the results of the study, which
points to a marked reduction in the activity of the colonies in the months showing the abundance percentage
in these predators. We conclude from this study that it should be control these predators in the times in which
they appear in the study region where it is necessary to control bee-eater twice a year, first in April and May
and the second in September and October, while the oriental hornet must control of the beginning of the month
of September to early December, While the bee wolf should be control the beginning of January until March.
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