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KEYWORDS Abstract The present work is the st part of 3-part study carried out at Fayoum Governorate,
Bee-collected pollen; Egypt to evaluate the pollen species collected by honey bee, Apis mellifera L., colonies during
Floral sources; two successive years, 2009 and 2010. Obtained results showed that, in 2009, total amount of trapped
Apis mellifera; pollen (fresh weight) was 2354.89 g/colony/year (mean 588.72 g/colony/season), with peaks in sum-
Activity; mer and spring, while declined in autumn and winter. Correlation between mean maximum and
Fayoum; minimum temperatures and weekly pollen weights was highly positive, while it was insignificant
Egypt for relative humidity. In 2010, total amount of trapped pollen decreased to 1635.36 g/colony/year

(mean 408.84 g/colony/season). The largest amounts were collected in summer followed by winter
then spring, while least ones were in autumn. Correlation was highly positive between weekly mean
of pollen weights and maximum temperature, while it was insignificant for minimum temperature or
relative humidity. There were 24 plant species of 16 botanical families from which bees collected
pollen. These sources were ranked according to their predominant quantities in the Ist and 2nd
years by two numbers, respectively as the following: sesame 1 and 1, maize 2 and 2, clover 3 and
7, sunflower 4 and 8, wild mustard 5 and 3, casuarina 6 and 13, olive 7 and 11, eucalyptus 8 and
4, pumpkin 9 and 9, cocklebur 10 and 5, date palm 11 and 10, chamomile 12 and 12, field bindweed
13 and 6, pepper 14 and 20, coriander 15 and 16, acacia 16 and 24, citrus 17 and 0, marigold 18 and
0, common red 19 and 17, Christ’s thorn 20 and 22, tooth pick 21 and 21, brood bean 22 and 15,
belladonna 23 and 23, pea 0 and 14, marjoram 0 and 18 and fennel 0 and 19. The 1st five plants
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seem to be the main pollen sources for honey bee colonies and consequently pollen producing dur-
ing the whole year in the tested region. These sources represented 75.61% and 66.95% of the total
annual yield in the two surveyed years, respectively.

© 2012 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.

1. Introduction

Nowadays, the products of the honey bee, Apis mellifera L.,
are of great concern in many fields, e.g. nutritional and phar-
maceutical industries. One of these products is bee-collected
pollen. Pollen is the sole protein food of a honey bee colony
harvested by bee foragers in their natural environment. Pres-
ence of pollen in the nest is a prerequisite for normal colony
growth and development of the brood. Brood rearing is a ma-
jor factor in apiary production and is affected mainly by feed-
ing on pollen and nectar (Roman, 2006). Pollen loads are
collected using pollen traps and the value of harvested pollen
may be added also to a beekeeper’s gross income (Nelson,
1987). A single pollen grain is about 5-200 pum in diameter
and pollen pellets collected by bees come in a wide variety of
colors (Wenning, 2003).

By increasing beekeeping activity, it is important to detect
the main pollen sources of a region and their values to bee col-
onies and to pollen production (Andrada and Telleria, 2005).
Many worldwide studies were carried out on bee plants to
determine their flowering periods, pollen and/or nectar collec-
tion by honeybee colonies and how these activities are affected
by prevailing weather factors, e.g. Petkova (1984) in Bulgaria;
Payawal et al. (1989) in Philippines; Mahalefele (1991) and
Addi et al. (2006) in South Africa; Hwa et al. (1993) in Taiwan;
Ortiz (1994) and Faye et al. (2002) in Spain; Garg and Nair
(1994) and Garg (1996) in India; Baydar and Gurel (1998)
and Blsk et al. (2008) in Turkey; Zaitoun and Vorwohl (2003)
in Jordan; Bastos et al. (2004) in Brazil; Abdrakhmanova
et al. (2007) in Russia and Noor et al. (2009) in Pakistan. Also,
Egyptian researchers studied pollen and nectar bee plants avail-
able in different regions of Egypt (e.g. Wafa, 1956; El-Shakaa,
1977; Hussein, 1982; El-Bassiouny, 1989; Elfeel, 2008; Hassan,
2009). Except the study of Ghoniemy (1984), no data about the
recent status of bee pollen sources in Fayoum Governorate are
available. So, the present work aims to fill this gap. It is the 1st
part of 3-part study for evaluating pollen species as well as
availability to bee colonies and pollen producers throughout
the year.

2. Materials and methods

2.1. Location

The present study was carried out in an apiary situated in the
experimental farm of Faculty of Agriculture, Fayoum Univer-
sity, at Demo region (coordinates: 30° 54’ 55" E and 29° 17
06”) about 10 km east of the city of Fayoum (coordinates:
30° 50’ 0” E and 29° 18’ 0”), Egypt.

2.2. Honeybee colonies

A set of equal strength honey bee colonies reared in wooden
Langstroth hives and headed with 1st hybrid Carniolan, A4pis

mellifera carnica, queens of the same age were tested. Ordinar-
ily beekeeping practices were carried out during the study per-
iod including needful winter feeding.

2.3. Pollen collecting activity

A pollen trap was fixed on the hive entrance of each colony in
the experiment throughout the pollen collecting periods during
two successive years (2009 and 2010).

2.4. Description of pollen trap used

The used pollen trap was a wooden box with a slope roof and
two vertical metal strips each of 32 cm length x 17 cm width.
Each strip has 4 holes /inch long. Pollen loads fallen through
a horizontal wire gauze screen into a collecting tray were emp-
tied as required. (Hassanein and Iskander, 1962; Ghoniemy,
1984). Collecting efficiency was determined by recording 100
worker bees in each hive entering with pollen loads through
an empty trap. Number of pellets fallen in the tray was
counted and the efficiency was calculated according to the
equation reported by Khattab; 1976; El-Shakaa,1977; Ewies
et al., 1980, as the following:

Trap efficiency = (number of pollen pellets in the box /200)
x 100. Efficiency was found to be 28%.

2.5. Identification of pollen species

Fresh pollen pellets for every trap were collected daily and
placed in 20 x 10 cm paper bags. They were cleaned and pri-
marily classified by their colors, sizes, shapes and textures
using a small drawing brush. Fresh weight of the pellets of
each pollen type was recorded. For inspection, representative
pollen samples were mounted in glycerin jelly medium placed
on glass slides (White, 1999) and they were compared, using
a microscope (40X-100X), with those of identified pollens ob-
tained from nearly opened anthers of coincided flowers at the
research region. The pollen bulks were kept in a freezer
(ca.—10 °C).

2.6. Meteorology

Readings of minimum and maximum temperatures (°C) and
relative humidity (RH%) recorded in Fayoum Governorate
during the period of study were obtained from the Bulletin
of Agricultural Meteorology, Ministry of Agriculture, Egypt.

2.7. Statistical analysis
Replicates of collected pollen were calculated as weekly means

and their correlation with prevailing weather factors was sta-
tistically analyzed according to Snedecor and Cochran (1967).



Table 1 Plant sources and amounts of trapped pollen during seasons of 2009 at Fayoum Governorate.

No. Common name Family Scientific name Presence in traps Quantity of pollen (g/colony) %
Spring Summer Autumn Winter Total
1 Sesame Pedaliaceae Sesamum indicum Jun 29 to Aug 31 0.00 702.33 0.00 0.00 702.33 29.82
2 Maize Poaceae Zea mays May 31 to Dec 12 70.23 315.98 70.66 0.00 456.87 19.40
3 Clover Fabaceae Trifolium alexandrinum Apr 12 to Jun 22 371.72 18.40 0.00 0.00 390.12 16.57
4 Sunflower Compositae Hilianthus annuus May 31 to Oct 12 6.40 124.93 2.23 0.00 133.56 5.67
5 Wild mustard Cruciferae Brassica kabar Dec 14 to Apr 19 52.07 0.00 1.08 44.49 97.64 4.15
6 Casuarina Casuarinaceae Casuarina glauca * Two periods 0.00 72.52 8.14 0.00 80.66 343
7 Olive Oleaceae Olea europea Mar 29 to May 10 65.70 0.00 0.00 0.00 65.70 2.79
8 Eucalyptus Myrtaceae Eucalyptus sp. ™ Two periods 10.08 0.00 33.66 20.62 64.36 2.73
9 Pumpkin Cucurbitcaeae Cucurbita maxima Aug 24 to Oct 26 0.00 24.19 29.89 0.00 54.08 2.30
10 Cock lebur Asteraceae Xanthium brasilicum Sep 7 to Oct 26 0.00 33.86 19.87 0.00 53.73 2.28
11 Date palms Palmaceae Phoenix dactylifera Feb 15 to May 10 27.14 0.00 0.00 12.06 39.20 1.66
12 Chamomile Compositae Matricaria chamomilla Nov 30 to May 24 22.20 0.00 1.64 9.25 33.09 1.41
13 Field bindweed Convolvulaceae Convolvulus arvensis ™ Three periods 10.09 5.25 10.07 3.63 29.04 1.23
14 Pepper Solanaceae Capsicum frutesens May 10 to Jun 14 24.60 0.00 0.00 0.00 24.60 1.04
15 Coriander Umbelliferae Coriandrum sativum Mar 8 to Apr 19 14.64 0.00 0.00 1.17 15.81 0.67
16 Acacia Fabaceae Acacia sp. " Two periods 5.29 0.00 2.19 3.71 11.19 0.48
17 Citrus Rutaceae Citrus spp. Mar 1 to Apr 5 3.57 0.00 0.00 6.13 9.70 0.41
18 Marigold Compositae Calendula officinalis Mar 1 to Apr 5 2.64 0.00 0.00 4.70 7.34 0.31
19 Common red Poaceae Phragmites anstralis “*** Two periods 0.00 0.00 2.8 4.01 6.81 0.29
20 Christ’s thorn Rhamnaceae Zizyphus spina-christi Apr 26 to May 3 6.15 0.00 0.00 0.00 6.15 0.26
21 Tooth pick Umbelliferae Ammi spp. Apr 5 to Apr 19 4.83 0.00 0.00 0.00 4.83 0.21
22 Broad bean Fabaceae Vicia faba Dec 21 to Jan 25 0.00 0.00 0.73 3.63 4.36 0.19
23 Belladona Convolvulaceae Ipomoea tricolor Sep 28 to Oct 5 0.00 0.00 0.81 0.00 0.81 0.03
24 Unidentified 1 May 31 to Jun 22 44.71 2.51 0.00 0.00 47.22 2.01
25 Unidentified 2 Apr 12 to May 3 15.69 0.00 0.00 0.00 15.69 0.66
Total (g/colony/season) 757.75 1299.97 183.77 113.40 2354.89 100%
Mean (g/colony/week) 54.15 92.86 14.15 9.45 588.72

* = Sep 7 to Oct 5 and from Nov 2 to Dec 14.”" = Sep 28 to Mar 29 and May 17 to Nov 16.
"™ = Feb 15 to May 10, Sep 7 to Oct 26 and Nov 23 to Dec 21.
= Nov 9 to Dec 14 and Feb 1 to Apr 5.

= Jan 11 to Jan 25 and Oct 12 to Nov 16.
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Table 2 Plant sources and amounts of trapped pollen during seasons of 2010 at Fayoum Governorate.

No. Common name Family Scientific name Presence in traps Quantity of pollen (g/colony) %
Spring Summer Autumn Winter Total
1 Sesame Pedaliaceae Sesamum indicum Jun 13 to Sep 6 6.47 488.71 0.00 0.00 495.18 30.28
2 Maize Poaceae Zea mays May 30 to Dec 12 5.97 279.31 50.73 0.00 336.01 20.55
3 Wild mustard Cruciferae Brassica kabar Nov 15 to Apr 18 11.37 0.00 8.32 96.19 115.88 7.08
4 Eucalyptus Myrtaceae Eucayptus sp. Oct 18 to Mar 21 0.00 0.00 17.82 72.95 90.77 5.55
5 Cock lebur Asteraceae Xanthium brasilicum Aug 23 to Oct 25 0.00 59.47 23.9 0.00 83.37 5.10
6 Field bindweed Convolvulaceae Convolvulus arvensis * three periods 5.78 56.7 3.96 7.20 73.64 4.50
7 Clover Fabaceae Trifolium alexandrinum Mar 28 to Jun 28 73.35 8.77 0.00 0.00 82.12 5.02
8 Sunflower Compositae Hilianthus annuus Jun 6 to Aug 16 5.84 59.86 0.00 0.00 65.70 4.02
9 Pumpkin Cucurbitcaeae Cucurbita maxima Jul 26 to Oct 25 0.00 44.55 5.27 0.00 49.82 3.05
10 Date palms Palmaceae Phoenux datylifera Feb 4 to May 2 13.63 0.00 0.00 34.27 47.90 2.93
11 Olive Oleaceae Olea europea Mar 7 to May 2 41.87 0.00 0.00 3.46 45.33 2.77
12 Chamomile Compositae Matricaria chamomilla Nov 29 to may 16 10.98 0.00 2.65 29.57 43.20 2.64
13 Casuarina Casuarinaceae Casuarina glauca ™ two periods 0.00 12.76 2.17 0.00 14.93 0.91
14 Peas Fabaceae Pisum sativum Dec 27 to Jan 24 0.00 0.00 0.00 14.54 14.54 0.89
15 Broad bean Fabaceae Vicia faba Dec 6 to Feb 7 0.00 0.00 3.33 8.74 12.07 0.74
16 Coriander Umbelliferae Coriandrum sativum " two periods 7.04 0.00 0.00 5.19 12.23 0.75
17 Common red Poaceae Phragmites anstralis " two periods 0.00 0.00 2.82 8.15 10.97 0.67
18 Marjoram Lamiaceae Majorana hortensis Feb 28 to Mar 28 2.69 0.00 0.00 5.22 7.91 0.48
19 Fennel Umbelliferae Foeniculum vulgare Mar 7 to Apr 4 0.57 0.00 0.00 5.67 6.24 0.38
20 Pepper Solanaceae Capsicum frutesens May 9 to may 30 5.16 0.00 0.00 0.00 5.16 0.32
21 Tooth pick Umbelliferae Ammi spp. Apr 4 to May 2 5.60 0.00 0.00 0.00 5.60 0.34
22 Christ’s thorn Rhamnaceae Zizyphus spina-christi Apr 25 to May 2 4.09 0.00 0.00 0.00 4.09 0.25
23 Belladona Convolvulaceae Ipomoea tricolor Sep 27 to Oct 4 0.00 0.00 1.57 0.00 1.57 0.10
24 Acacia Fabaceae Acacias sp. Nov 8 to Nov 29 0.00 0.00 0.54 0.00 0.54 0.03
25 Unidentified *HEEX two periods 1.66 0.00 0.00 8.93 10.59 0.65
Total (g/colony/season) 202.07 1010.13 123.08 300.08 1635.36 100
Mean (g/colony/week) 15.54 77.70 9.47 23.08 408.84

* = Mar 7 to May 23, Jun 28 to Jul 26 and Sep 13 to Dec 6.

™ = Aug 30 to Oct 11 and Dec 6 to Dec 13.
" = Jan 10 to Feb 7 and Mar 7 to Apr 25.

ook

= Jan 10 to Feb 7 and Oct 11 to Nov 8 and Dec 27 to Feb 21 and May 30 to Jun 6.
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3. Results and discussion
3.1. Pollen collecting activity

Data in Tables 1 and 2 indicate the amounts (fresh weight) and
sources of bee-collected pollen in Fayoum Governorate during
two tested years. In 1st year (Table 1), total weight of trapped
pollens was 2354.89 g/colony/year (mean 588.72 g/colony/sea-
son). For different seasons quantities were descendingly or-
dered as; summer, spring, autumn and winter. In summer,
total weight of trapped pollen was 1299.97 g (mean 92.86 g/
colony/week) with a peak in July. In autumn, total weight de-
creased to 183.77 g (mean 14.15 g/colony/week) with a peak in
Oct. In winter, total weight decreased to 113.04 g (mean 9.45 g/
colony/week) with a peak in March. In spring, this weight in-
creased to 757.75 g (mean 54.15 g/colony/week) with a peak
(141.56 g) in June (Fig. 1).

In the 2nd year (Table 2), total weight of trapped pollen
was 1635.36 g/colony/year (mean 408.84 g/colony/season).
For different seasons, quantities were descendingly ordered
as; summer, winter, spring and autumn. These results indicate
that quantity of trapped pollen throughout winter had the 2nd
rank instead of the 4th one in the 1st year of study. This may
due to noticeable wide areas of different plants, e.g. peas,
broad bean, coriander, marjoram and fennel which were culti-
vated close to the apiary. In summer, total weight of trapped
pollen was 1010.13 (g mean 77.70 g/colony/week) with a peak
in July. In autumn, this quantity was sharply declined to
123.08 g (mean 9.47 g/colony/week) with a peak in Oct. In
winter, total weight increased to 300.08 g (mean 23.08 g/
colony/week) with a peak in March. In spring, total weight
of trapped pollen was 202.07 g (mean 15.54 g/colony/week)
with a peak in April (Fig. 1). The present pollen quantities
are greater than those reported by Ghoniemy (1984), in
Fayoum, who averaged 1505.5 g/colony/year and 574.3 g/
colony/year. He recorded the highest amounts in Aug
(332.1 g/colony and 156.1 g/colony), while the lowest ones
were in Nov (15.7 g/colony and 3.7 g/colony) for two succes-
sive years, respectively. Also, in the same region, lower
amounts of trapped pollen were found by Elsayh (2012). She
recorded 1061.77 g/colony and 826.36 g/colony as a total pol-
len yield in 2009 and 2010 years, respectively, when traps were
applied in spring (April, May and June) and in summer (July,
Aug and Sep). In another study, Ghoniemy and Abo-Lila
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Figure 1 Mean monthly collected pollen by honey bee colonies
at Fayoum Governorate.

(1998) reported an average of 781.8 g/colony collected
from 22 plant sources in Dokki, Giza. They reported that trees
were the main sources of pollen (more than 80%). Also,
El-Bassiouny (1989), at Moshtohor, recorded 4736.4 g (aver-
age 789.4 g/colony) and 3766.1 g (average 627.6/g/colony) for
two successive years, respectively. Taha (2006), in Mansoura,
found 1697.0 g/colony/year, where the largest amount was col-
lected from maize, while the smallest one was from peas. Fathy
(2008), in Dakahlia, found spring as the best season for collect-
ing pollen with an average of 316.68 g/colony representing
38.18%. Contrarily, he added that winter was inferior season
with 88.97 g/colony (10.73%). Elfeel (2008), in Siwa oasis, re-
corded the highest pollen collection in summer (31.26%) fol-
lowed by spring (29.0%) and autumn (21.89%) then winter
(17.85%) of the total. The variations in amounts of trapped
pollens mentioned by those authors, compared to the present
ones, are due to many factors, e.g. locations, available flower-
ing areas, trap efficiency, colony strength, as well as local envi-
ronmental conditions of the tested areas. etc.

In the 1st year, statistical analysis showed that correlation
between mean max. or min. temps. and weekly mean of pollen
weights was positively high significant (r = 0.644 and 0.653,
respectively), while it was negatively insignificant for relative
humidity (» = —0.158). In the 2nd year, correlation between
weekly pollen weight and max. temp. was positively high sig-
nificant (r = 0.543), while it was insignificant for min. temp.
(r = 0.164) or negatively insignificant for relative humidity
(r = —0.180).

In this regard, Wafa (1956), in Giza, recorded the highest
pollen amounts from Feb to Aug with peaks during blooming
of broad bean, clover, and cotton. He mentioned that least dai-
ly collection (13 g/colony) was in Oct, while the highest one
(80 g/colony) was in Aug, with a large amount being
15807 g/colony/year. Noticeably, honey bees cannot collect
pollen pellets from cotton flowers, because of specific dislodg-
ing of cotton pollen grains (Owayss, 1996) and the observable
activity of colonies during cotton blooming is due to collecting
cotton nectar and gathering pollen from other coincided
plants, e.g. maize, sunflower. . .etc. El-Shakaa (1977) reported
a positive correlation between daily mean temp. and daily
weight of collected pollens from clover, maize, wild mustard
and broad bean. He added that increased temperature by
10 °C resulted in an increase of 0.49g, 0.21g, 0.74 g and
1.49 g in the yields of pollens of these sources, respectively.
Hussein (1981), in Assiut, recorded two peaks of pollen collect-
ing activity during March and Sep, while the lowest amounts
were collected in June, Nov and Dec. In the same region, the
highest levels of pollen collection were in summer and autumn
at 8:00 am, while they were between 12.00 and 1.00 pm during
winter and spring (Hussein, 1982). In Fayoum, Ghoniemy
(1984) found a positive insignificant correlation between
max. or min. temp. and monthly collected pollen, while this
relation was negatively insignificant for RH% during two
experimental years.

3.2. Pollen plant sources

In the 1st year, data in Table 1 indicate that there were 23 plant
species that belong to 16 botanical families from which bees
collected pollen throughout the year. These species were
classed according to their relative predominance into 4 main
groups: the Ist one includes 4 sources; sesame (Sesamum
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indicum), maize (Zea mays), clover (Trifolium alexandrinum),
and sunflower (Hilianthus annuus). These sources were found
to be the main pollen sources all over the year representing
29.82%, 19.40%, 16.57% and 5.67%, respectively, of the total
annual amount. The 2nd group contains 6 sources; wild
mustard (Brassica kabar), casuarina (Casuarina glauca), olive
(Olea europea), eucalyptus (Eucalyptus sp.), pumpkin (Cucurbi-
ta maxima) and cock lebur (Xanthium brasilicum) representing
4.15%, 3.43%, 2.79%, 2.73%, 2.30% and 2.28%, respectively,
of the total annual amount. The 3rd one has 7 sources; date
palm (Phoenux datylifera), chamomile (Matricaria chamomil-
la), field bindweed (Convolvulus arvensis), pepper (Capsicum
frutesens), coriander (Coriandrum sativum), acacia (Acacia
sp.) and citrus (Citrus spp.) representing 1.66%, 1.41%,
1.23%, 1.04%, 0.67%, 0.48% and 0.41%, respectively, of the
total annual amount. The 4th group contains 6 sources:
marigold (Calendula officinalis), common red (Phragmites
anstralis), Christ’s thorn (Zizyphus spina-christi), tooth pick
(Ammi spp.), brood bean (Vicia faba) and belladona (Ipomoea
tricolor) as well as 3 unidentified pollen sources with low
representative amounts.

In the 2nd year, data in Table 2 revealed that there were 24
plant species of 16 botanical families which were recorded as
sources of bee-collected pollen throughout the year. These spe-
cies were classed descendingly into 4 main groups: the 1st
group contains 8 sources; sesame, maize, wild mustard,
eucalyptus, cock lebur, field bindweed, clover and sunflower.
These plants were found to be the common pollen sources,
representing 30.28%, 20.55%, 7.08%, 5.55%, 5.10%, 4.50%,
5.02% and 4.02%, respectively, of the total annual amount.
The 2nd group had small pollen amounts from 4 sources,
pumpkin, date palm, olive and chamomile, representing
3.05%, 2.93%, 2.77% and 2.64%, respectively, of the total
annual amount. The 3rd group includes 5 sources; casuarina,
peas (Pisum sativum), broad bean, coriander, and common
red, representing 3.96% of the total annual amount. The 4th
group were 7 sources; marjoram (Majorana hortensis), fennel
(Foeniculum vulgare), pepper, tooth pick, Christ’s thorn, bella-
dona and acacia as well as 2 unidentified species representing
the least pollen amounts collected all over the year.

Formerly, different major and minor bee-pollen sources
were recorded in Egypt, e.g. Ibrahim (1967), at Giza, who re-
ported more than 50 pollen sources. El-Shakaa (1977), at the
same region, found that main earlier pollen source was broad
bean followed by wild mustard then clover. Conversely with
the present findings, he found maize as the least major source
in the active season, while minor sources were citrus, stone
fruits and ornamental plants. Khattab (1976) recorded 40 spe-
cies during the year; Z. mays, T. alexandrinum, Citrus spp., V.
faba, Eucalyptus spp., Bombax malabricum and B. kaber were
the main sources. El-Dakhakhni (1980), at Kafer El-Sheikh,
noticed honeybees collecting pollens from citrus, clove, rose,
eucalyptus, sunflower, maize and wild mustard, during spring,
but during summer pollen sources were: clover, eucalyptus,
rose, maize, sunflower and wild mustard. In autumn, sources
were: eucalyptus, rose, sunflower, maize, casuarinas and
lambsqurater. In winter they were: broad bean, eucalyptus,
casuarinas and lambsqurater. In Assiut, 23 plants were
recorded as pollen sources, mainly broad bean, clover, wild
mustard, maize, sunflower, date palm, citrus, coriander, and
casuarina. Most of pollens (65%) were collected from
Fabaceae then Cruciferae (Hussein, 1982). Ghoniemy (1984),

at Fayoum, classed pollen sources into four groups: the Ist
one contained four major sources: Z. mays, V. faba, T. alex-
andrinum, and Citrus spp.; the 2nd one had P. dactylifera,
Eucalyputus spp., Salix aegyptica and B. kaber; the 3rd had
X. spinosum, Cichorium pumilum, H. annuus, and Chysenthe-
mum carinatum, while the 4th, the least predominant group, in-
cluded wild weeds, medicinal and aromatic plants. Contrarily
with the present findings, date palm and broad bean were
not main pollen sources and that recently may due to small
areas cultivated with broad bean and to low numbers of male
trees available to bee colonies. Formerly, El-Bassiouny (1989),
in Moshtohor, found that main sources of pollen were: Z.
mays, T. alexandrinum, Citrus spp., V. faba, Eucalyptus spp.,
and B. kaber. Also, Fathy (2008), in Dakahlia, recorded 26
pollen species in 15 families mainly Z. mays, T. alexandrinum,
V. faba, Eucalyptus rostrata, C. sinensis and P. dactylifera. Ma-
jor pollen sources were found by Haggag (2002), in New Valley
(Siwa oasis), which were descendingly: alfalfa (Medicago sali-
va), P. dactylifera, tamarisk (Tamarix articulate), C. sativtim,
prickly broom (Parkensonia aculeate), Eucalyptus spp., medic-
inal plants, and citrus. In Siwa oasis, also, different pollen
sources were found (Elfeel, 2008). He descendingly classified
pollen sources according to their representative amounts as
the following: H. annus, P. dactylifera, Eucalyptus sp., Acacia
sp., M. sativa, C. pepo, Casuarina sp., Portulaca oleraceae,
T. articulate, Citrus spp., stone fruits, S. indicum, dandelion,
O. europea, Hibiscus sp., Prunus domesticus, and Datura sp.

4. Conclusion

Twenty-four plants that belong to 16 families were recorded as
pollen sources for honey bee, A. mellifera L., colonies at
Fayoum Governorate, Egypt during two successive years
(2009 and 2010). Five species, i.e. sesame, maize, clover, sun-
flower and wild mustard were found to be the main sources.
Summer and spring were the best seasons for massive pollen
collection, while autumn and winter were the least ones in
the tested region. Relative variations noticed in pollen
amounts for the same source in the two studied years may
due to fluctuation in cultivated areas. Current observations
indicate that cropping composition in the tested area may be
relatively changed during the past three decades.
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