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ABSTRACT

Foraging activities of honeybee, Apis mellifera
L.) on various flowering plants were studied dur-
ing the year, 2003 under Riyadh environmental
conditions. The results of the study indicated
Ocimum basilicum, Borag officinolis, Portuloco
spp., Eruca sativa, Helianthus annuus L., Pansia
spp. and Eucalyptus rostrata for spring season,
Ocimum basilicum, Portuloco spp., Helianthus
annuus L., and Cucumis spp. for summer season,
Portuloco spp., Ocimum basilicum, Helianthus
annuus L., Leucaena leucocephala and Cynodon
dactylon for autumn season and Brassica juncea,
Helianthus annuus L., Eruca sativa, Acacia far-

mesiana and Acacia salicina for winter season as

most promising bee plants during their flowering
periods in relation to various honeybee activities.
Average various honeybee activities reached the
maximum at 9-11 a.m. during spring, 7-9 a.m.
during summer, 7-11 a.m. during autumn and 11
a.m. to 3 p.m. during winter. Weak correlation
between various honeybee activities ard tempera-
ture and relative humidity were also obtained.

1. INTRODUCTION

Flowering plants and honeybees have a special
relationship in which both are benefited from each
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other. As honeybees get food and in turn facilitate
their pollination process. Honeybees visit flowers
to collect pollen and nectar. Pollens are the princi-
ple source of protein, fats, vitamins and minerals,
which are essential - for honeybee growth and de-
velopment, repairing of worn out tissue and stimu-
lating the development of hypopharyngeal glands.
Nectar is the carbohydrate compounds mainly
sucrose, fructose and glucose portion of the hon-
eybee’s food and is the raw material of honey
(Jones and Yates, 1991).

Standard honey yield mainly depends on the
availability of flora, which provide nectar and pol-
lens in copious quantity year around. So for
maximum honey production it becomes impera-
tive to establish a balanced bee forage system
where there is adequate bee forge for large parts of
the season but there are “windows of times” dur-
ing which the local bee forage is inadequate.
These gaps can be filled with the identification
and planting of-suitable bee plants. The potential
bee plants can be identified by recording activities
of honeybees on different flowering plants.

During foraging activities, honeybees identify
and differentiate among various flowers using
odors and both intensity and odor quality effect
the ability of honeybee to discriminate between
floral pertumes (Pham-Delegue ef al 1986). Hon-
eybee forage by selecting flowers that have similar
shape, colour and odor (Chittka er al 1999).
Flowers are often accepted or rejected ultimately
on the basis of their odors (Dobson, 1994). In
Egypt, Hussein et al (1992a) recorded the main
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pollen sources, hours of maximum activity, num-
ber of collectors and associated weather factors.
In Assiut region, Upper Egypt, 23 botanical spe-
cies including field and forage crops, weeds, or-
namental, vegetable and fruit plants were recorded
as pollen flora for honeybee (Hussein, 1982).
Honeybee foraging activities and flowering of
some major and minor nectar and/or pollen source
were studied (Hussein et al 1992b). According to
Rashad et al (1983 a&hb) foraging activities of
honeybees reduce at temperature above 38°C on
Egyptian clover and alfalfa. ;

Hussein, (1983) also studied species composi-
tion of pollen loads and their variation time of day
in Upper Egypt. Maximum honeybee foraging
activities were recorded during the months of Au-
gust, July and September foraging activities re-
mained minimum during December January and
November (Hussein et a/ 1992 a&b). Peak forag-
ing in relation to daytime was observed at 9a.m.
during September, October and November, at
[ la.m. during April, May, June, July and August,
at Ip.m.during December, January, March and
April while minimum foraging was recorded at
7a.m. in all months except October and November
at 5p.m.(Omar et al 1992 a & b). Foraging activi-
ties of honeybees on different flowering plants
were studied by Rashad et a/ 1983a & b; and
Omar et ¢l 1994). The effect of climatic factors
on ‘honeybee foraging activities was studied by
Rashad and Ewies (1980); Hussein et al (1992
a&b) and Omar er al (1992a& b).

The aim of the present study is to record the
foraging activities of honeybee on different types
of flowering plants in Saudi Arabia to identify the
most important bee plants in different seasons and
to include them while establishing a balanced bee
foraging system: There is dite need of such bee
forage system in the kingdom where there is a
main limiting factor in standard honey production
is dearth of potential honey plants.

2. MATERIALS AND METHODS

The study was carried out at the Experimental
Reszarch Station Derab, College of Agriculture,
King Saud University, Riyadh, Saudi Arabia dur-
ing the year, 2003. Honeybee activities were stud-
ied on different flowering plants visited by bees,
on weekly basis starting from 7a.m. to Sp.m. with
two hours interval. Data was recorded for follow-
ing factors using quadrate meter (| m’).

1. No. of bees/ m*/min.
2. No. of bees collecting nectars/ m*/min.

3. No. of bees collecting pollens/ m*min.

4. No. of bees coilecting pollens and
tars/m*/min.

5. No. of flowers visited by one bee/ m*/min.

6. No. of bees visit one tlower.

nec-

Inspection was made by naked eyes. The time
was recorded using stop watch while the beces
were counted using counter. Temperature and rela-
tive humidity were recorded continuously during
the experimental work. The obtained data were
statistically analyzed.

3. RESULTS AND DISCUSSION

3.1. General honey bee foraging activities on
different plant species

Various honeybee foraging activities recorded
on difterent flowering plants during four difterent
seasons have been presented m the Figs. 1(a,b), 2,
3 and 4, respectively.

During spring season the activities were re-
corded on the following 25 flowering plants:
Cosmos bipinnatus, Prosopis juiflora. Portuloco
spp.. Borag officinolis, Helianthus  annuuy 1.,
Ocimum basilicum, Eucalyptus rostrata, Parkin-
sonia aculeate, Eruca sativa, Coriandym satvium,
Leucaena leucocephala, Pansia spp., Adhatodu
vasica, Brassica juncea, Wedelia trilobata, Citrus
limon, Raphanus sativus, Acacia farnesiana, Acu-
cia ehrenbergiana, Allium cepa L., Loshindi, Cu-
cumis spp., Cucurbia pepo L., Acacia seyal and.
Tecomu stans.

During summer the activities were recorded
on the following 9 flowering plants: Ocinum
basilicum, Helianthus annuus L., Portuloco spp.,
Cucumis  spp., Acacia spp., Leucaena leuco-
cephalu, Acucia seyal, Medicage sativa and Euca-

*Iyptus rostrata whereas, in auturiin ‘seasor honey-

bee activities were recorded on the. followig 15
flowering plants; Portuloco spp., Ocimum basili-
cum, Helianthus annuus L., Leucaena leuco-
cephala, Cynodon dactylon, Eruca sativa, Cucu-
mis spp., Brassica juncea, Prosopis juiflora, Acu-
cia tortilis, Portulaca oleracca L. Tecoma stans,
Acucicu salicing, Zyziphus spp. and Acacia seyul.
During winter season, the honcybee activities
were recorded on the following 19 tlowering
plan:s including: Brassica juncea, Helianthus an-
nuus V.., Eruca sativa, Acacia farnesiana, Acacia
salicina, Ocimum basilicum, Leucaena  leuco-
cephula, Cosmos bipinnatus, Borag officinolis,
Prosopis juiflora. Wedelia trilobata, Ruphanus
sativus,.  Coriandym  satvium, Tecoma  stans,
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Acacia tortilis , Portuloco spp., Poinciana rega,
Citrus limon and Cucumis spp. The general activi-
ties of honeybee workers were calculated regard-
ing number of bees /m/min, number of bees col-
lecting pollens/m/min., number of bees collecting
nectars/m/min, number of bees collecting pollens
and nectars/m/min., number of flowers visited by
one bee/m/min. and number of bees visited one
flower. The level of each honeybee activity on
each flowering plant during the four seasons all-
over the year has been discussed below.

3.2. Some honeybee foraging activities on dif-
ferent plant species

3.2.1. Number of bees/m*/min.

The results revealed that the average maximum
Nos. of bees/m’/min. were recorded on Portulvco
spp. (3.75) followed by Ocimum basilicum (3.24),
Borag officinolis (3 [3). Eucalyptus rostrata
(2.28), Eruca sativa (1.87), Helianthus annuus L.
(1.8), Prosopis juiflora (1.48), Pansia spp. (1.27)
whereas average minimum number of bees were
recorded on Acacia ehrenbergiana (0.01) during
spring season. During summer season the average
maximum no. of honeybees were recorded on
Ocimum basilicum (6.81) followed by Portuloco
spp. (4.47), Helianthus annuus L. (1.10), Cucumis
spp. (0.71), Eucalyptus rostrata (0.11) whereas
average minimum number of bees were witnessed
on Acacia seyal (0.04). In autumn average maxi-
mum No. of honeybees were recorded on Portu-
loco spp. (13.62) followed by Ocimum basilicum
(8.15), Heliunthus annuus L. (3.98), Cynodon dac-
tylon (2.18), Eruca sativa(1.22) whereas average
minimum number of bees were recorded on Aca-
cia seyul (0.02) while average No. of honeybees

remained maximum on Brassica juncea (1.92)

followed by Helianthus annuus L. (1.71), Erucu
sativa (0.98),Acacia salicina (0.66), 4cacia furne-
siana (0.61), Ocimum basilicum (0.56), Cosmos
bipinnatus (0.40), Leucacna leucocephala (0.35)
whereas average minimum number of bees were
recorded on Cucumis spp. (0.01) during winter
season.

3.2.2. Number of bees collecting pollens/
m’/min.

Maximum No. of honeybees collecting pol-
lens/m*/min. were witnessed on Portuloco spp.
(3.30) followed by Ocimum basilicum (1.28), Bo-
rag officinolis (0.95), Helianthus annuus L. (0.89),
Eruca sativa (0.83), Prosopis juiflora (0.74)

whereas average minimum number of honeybees
collecting pollens were recorded in Acacia chren-
bergiana (0.01) during spring season. During
summer season more No. of honeybees recorded
on Portuloco spp. (2.66) followed by Ocimum
basilicum (2.22), Helianthus annuus L. (0.56).
Cucumis spp. (0.41), whereas pollen collection
remained nil on Leucaena leucocephala. In au-
tumn season maximum No. of honeybees collect-
ing pollen were recorded on Ocimum basilicum
(2.30) followed by Portuloco spp. (0.77). Heliun-
thus annuus L. (0.69), Brassica juncea (0 363,
whereas nil on Acacia seyal. During winter tiw
more No. of honeybees gathering pollens were
recorded on Helianthus annuus 1. U 93 tollowed
by Brassica juncea (0.94), Eruca sativa (0.59),
Acucia  farnesiana (0.38), Cosmos bipinnatus
(0.37), Raphanus sativus (0.33) whereas in dcaciu
tortilis, Wedelia trilobatu, and Cucumis spp the
bees collecting polien remained nil

3.2.3. Number of bees collecting nectar/
m’/min.

During spring season average maximum No. of
bees collecting nectars were recorded on Borag
officinolis (1.8) followed by Ocimum busilicum
(1.55), Eucalyptus rostrata (1.06). Portuloco spp.
(0.87), Tecoma stans (0.8) Heliunthus annuus [
(0.79). Eruca sativa (0.73), Punsia spp. (0.73)
whereas average minimum number of honeybees
collecting nectars were recorded on. dcucia chren-
bergiana (0.01). But in summer season the more
average No. of bees collecting nectars were wit-
messed on Ocimum basilicim (3.06) tollowed by
Portulvco spp. (2.90), Helianthus  annuus
(0.59). Cucumis spp. (0.36) whereas average
minimum number of honeybees collecting nectars
were noted on Acacia seyal (0.02). I autumn the
average muaimum No. of bees collecting nectars
were witnessed on Portuloco spp (13.15) fol-
lowed by OQcimum basilicum (4.52), Helianthus
annuus L. (4.05) Leucaena leucocephula (3.43),
Cynodon daciylon (2.16) whereas average mini-
mum number of honeybees collecting nectars were
recorded on Acucia seyal (0.02), respectively
while during winter the average high No. of bees
collecting nectars were recorded on Brassicu
Jjuncea (0.94) tollowed by Helianthus unnuus L.
(0.66), Acucia salicinu (0.48). Ocumum bastlicum
(0.34), Eruca sativa (0.34) whereas in Poinciuna
rega, Coriandym sarvium and Raphanus sativus
nectar collection was recorded as nil.
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3.2.4. Number of bees collecting pollens and
nectars/m’*/min.

During spring season average maximun No. of
bees collecting pollens and nectars were recorded
on Helianthus annuus L. (1.19) followed by
Ocimum basilicum (1.0), Borag officinolis (0.90),
Portuloco spp. (0.73), Eruca sativa (0.63), Pro-
sopis juiflora (0.5) whereas minimum average No.
of honeybecs gathering pollens and nectars to-
gether were witnessed on Acacia ehrenbergiana
(0.01). In summer season the average No. of bees
collecting pollens and nectars remained maximum
on Portuloco spp. (3.02) followed by Ocimum
basilicum (1.59), Helianthus annuus L. (0.48),
Cucumis spp. (0.26) but on Leucaena leuco-
cephala the pollen and nectar collecting honey-
bees remained nil. During autumn season more
average No. of bees collecting pollens and nectars
were found on Portuloco spp. (5.18) followed by
Ocimum basilicum (1.62), Helianthus annuus L.
(0.73), Leucaena leucocephala (0.55) whereas nil
on Acacia salicina while in winter season high
average No. of bees collecting pollens and nectars
recorded on Helianthus annuus L. (0.42) followed
by Brassica juncea (0.26), Eruca sativa (0.26),
Acacia farnesiana (0.23 whereas nil on Cucumis
spp., Acacia tortilis, Coriandym satvium Rapha-
nus sativus and Wedelia trilobata.

3.2.5. Number of flowers visited by one bee/
m*/min.

The results showed that one honeybee visited
average maximum number of Ocimum basilicum
(6.24) flowers/m*min. followed by Borag offici-
nolis (5.46), Eruca sativa (4.55), Helianthus an-
nuus L. (2.75), Pansia spp. (2.55), Coriandym
satvium (2.17), Tecoma stans (1.80), Portuloco
spp. (1.48), Cucumis spp. (1.30), Prosopis juiflora
(1.30), Brassica juncea (1.08) whereas average
minimum number of flowers visited one bee were
Acacia ehrenbergiana (0.02) during spring season.
During summer one bee visited average maximum
number of Ocimum basilicum (8.58) flowers fol-
lowed by Helianthus annuus L. (2.02), Medicage
sativa (0.80),. Portuloco spp. (0.62), Cucumis spp.
(0.22) whereas the average minimum number of
bees visited Acacia seyal (0.04). In autumn season
one bee visited average maximum number of
Ocimum basilicum (7.40) flowers followed by
Helianthus annuus L. (3.51), Portuloco spp.
(1.54), Eruca sativa (1.51), Cynodon dactylon
(1.14) whereas the average minimum number of

bees visited Acacia seyal (0.02). During winter
season one bee visited average maximum number
of Brassica juncea (2.40) flowers/m*/min. [ol-
lowed by Eruca sativa (2.26), Helianthus annuus
L. (2.12), Acacia farnesiana (1.43), Acacia
salicina (1.20) whereas average minimum number
of flowers visited one bee were Acacia tortiliy
(0.01).

3.2.6. Number of bees visited one flower/min.

During spring season average maximum num-
ber of bees visited to one flower/ min. were re-
corded on Ocimum basilicum (0.69) followed by
Borag officinolis (0.65), Brussica juncea (0.46),
Eruca sativa (0.35), Helianthus annuus L. (0.26),
Prosopis juiflora (0.23), Tecoma stans (0.2), Co-
riandym satvium (0.18) whereas the average mini-
mum number of bees visited Wedelia trilobata
(0.01). Average number of bees visits remained
maximum on Portuloco spp. (0.22) tollowed by
Helianthus annuus L. (0.15), Ocimum basilicum
(0.13) whereas on Acacia spp. the No. ol bees
visitation on one tlower/min. remained nil during
summer season. In autumn season the average
maximum number of bees visited to one flower/
min. remained maximum on Helianthus annuus L.
(0.66) followed by Ocimum basilicum (0.51), Por-
tuloco spp. (0.30), Eruca sativa (0.20) whereas on
Zyziphus spp. and Acacia seyal the No. of bees
visitation on one flower/min. remained nil. During
winter season the average maximum number of
bees visited to one flower/ min. witnessed on
Helianthus annuus L. (0.35) followed by Brassica
Juncea (0.34), Acacia salicina (0.23), Acacia fur-
nesiang (0.16), Leucaena leucocephala (0.16),
Ocimum basilicum (0.15) whereas no visitation
was recorded on Poinciana rega and Coriandym
satvium. &9

Analysis of variance revealed that various

flowering plants differ at some level of signifi-

cance for mean average different honeybee activi-
ties recorded during spring season (Table 1).
Maximum mean average activities were witnessed
on Ocimum basilicum and Borag officinolis which
remained statistically at par with Portuloco spp.,
Eruca sativa, Helianthus annuus L., Pansia spp.
and Eucalyptus rostrata and different from rest of
all flowering plants at a = 0.05 and LSD= 1.49.
Analysis of variance calculated for different
honeybee activities recorded during summer sea-
son indicated that various flowering plants differ
at some level of significance for mean average
honeybee activities (Table 1). Maximum activities

Annals Agric. Sci., 52(2), 2007
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Table 1. Means of all honey bee activities recorded on different flowering plant species

during different seasons

Honeybee activities during
No. Flowering plant species
Spring  Summer  Autumn Winter
| Ocimum basilicum 2.344 3.798 4.088 0.4407
2 Portuloco spp. 1.715 2319 5.764 0.0315
3 Helianthus annuus 1296 0822 2275 1.0407
4 Leucaena leucocephala 0.538 0.028 1.488 0.2906
5 Cucumis spp. 0.449 0.336 0.350 0.0130
6 Acacia seyal 0.115 0.025 0.046 -
i/ Eruca sativa 1.496 - 0.736 0.7593
8 Prosopis juiflora 0.825 - 0.227 0.2116
9 . Tecoma stans 0.643 - 0.132 0.0537
10 Brassica juncea 0.500 - 0.326 1.1370
i 11 Eucalyptus rostrata 0.912 0.088 - -

12 Borag officinolis 2.161 - - 0.370
13 Coriandym satvium 0.654 - - 0.462
14 Raphanus sativus * 0.142 - - 0.1829
15 Cosmos bipinnatus 0.106 - - 0.2880
16 Wedelia trilobata 0.092 - - 0.1898
17 Cisrns limon 0.050 - - 0.0162
18 Acacia farnesiana 0.046 - - 0.5079
19 Acacia tortilis - - 0.225 0.0370
20 Acacia salicina - - 0.088 0.4620
21 Pansia spp. 0.940 - - '
22 Parkinsonia aculeate 0.217 - -

23 Adhatoda vasica 0.184 - -

24 Loshindi spp. 0.108 - -

25  Allium cepa . 0.050 - -

26 Cucurbita pepo 0.027° - -

27 Acacia ehrenbergiana 0.016 - -

28 Medicago sativa - 0.185 -

29 Acacia spp. - 0.055- - -

30 Cynodon dactylon - - 1.047

31 Portulaca oleracca - - 0.148

32 Zyziphus spp. - - 0.083

33 Poinciana rega - - - 0.301

L.S.D. at 0.05 1490 0795 2071 0547 |

No. of flowering plant species 25 9 15 19 J

Annals Agric. Sci., 52(2), 2007
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were recorded on Ocimum basilicum followed by
Portuloco spp. and Helianthus annuus L. which
remained statistically different whereas Helianthus
annuus L., Cucumis spp., Medicage sativa Euca-
lyptus rostrata, Acacia spp., Leucaena leuco-
cephala and Acacia seyal were found statistically
similar to each other at o.= 0.05 and LSD=2.071.

Analysis of variance presented that various
flowering plants differ at some level of signifi-
cance for overall average different honeybee ac-
tivities recorded during Autumn (Table 1). Maxi-
mum activities were noted on Portuloco spp.
which remained statistically at par with Ocimum
basilicum whereas remaining flowering plants did
not show any significant difference at a = 0.05 and
LSD=2.071. '

Analysis of variance showed that various
flowering plants differ at some level of signifi-
cance for mean average different honeybee activi-
ties recorded during winter (Table 1). Maximum
mean average activities were witnessed on Bras-
sica juncea and Helianthus annuus L. which re-
mained statistically at par with Eruca sativa and
differ significantly from rest of all flowering
plants at « = 0.05 and LSD= 0.547.

3.3. Honeybee foraging activities on Ocimum
basilicum during daytimes in different
seasons

Average honeybeeforaging activities at differ-
ent intervals of the day, i.e. 27 am., 9 am., 11
am., | pm. 3 p.m. and 5 p.m. were studied on
Ocimum basilicum because its prese4nce during
the entire four seasons.

3.3.1. Foraging activities during spring

Data recorded during spring season (Table 2)
indicated significantly high number of bees/
m*min. on Ocimum basilicum at 11a.m., whereas
significantly lower number of bees/m*/min. were
recorded at 7a.m. and 5p.m., which remained sta-
tistically at par with each other. Minimum pollen
collecting activities were witnessed at 7a.m. which
were gradually increased up to |la.m. which re-
mained as peak pollen collecting hour and, there-
after, activities significantly decreased upto lp.m.
and than again a boost was recorded at 3p.m. The
peak nectar collecting activities were witnessed at
9a.m. but the results revealed collective maximum
pollen and nectar collecting activities at 1la.m.
The maximum No. of flowers visited by one bee
were recorded at 5p.m. and maximum No. of bees
visiting one flower recorded at 9a.m.

3.3.2. Foraging activicies during summer

Average honeybee activities recorded on
Ocimum basilicum at different interval of the day
(Table 3) indicated that significantly high No. of
bees/ m*/min. were recorded at 9a.m. whereas the
activities remained nil at 5p.m. Maximum pollen
collecting activities were recorded at 9a.m. which
decreased to nil at 3p.m. The peak nectar collect-
ing activities were witnessed at 1p.m. but the re-
sults revealed collective maximum pollen and nec-
tar collecting activities at 9a.m. The maximum No.
of flowers visited by one bee were recorded at
lp.m. and maximum No. of bees visiting one
flower recorded at 9a.m.

3.3.3. Foraging activities during autumn

Average honeybee activities recorded on
Ocimum basilicum at different interval of the day
(Table 4) indicated that significantly high No. of
bees/ m*/min. were recorded at 9a.m. followed by
1la.m. whereas significantly lower No. of bees/
m*/min. were recorded at Sp.m. Maximum pollen
collecting activities were also witnessed at 9a.m.
which decreased to nil at 3 and Sp.m. The peak
nectar coilecting activities were witnessed at 3p.m.
which remained statistically at par with nectar
collection at | la.m. but the results revealed collec-
tive maximum pollen and nectar collecting activi-
ties at lp.m. The maximum No. of flowers visited
by one bee were recorded at 1p.m. and maximum
no. of bees visiting one. flower recorded at 9a.m.
and 3p.m. The results are consistent with the find-
ings of Omar ef @i (1992a) recorded 9a.m. as
peak honeybee activities hour during month of
September, October and November.

3.3.4. Foraging activities during winter

Average honeybee activities recorded on
Ocimum basilicum at different interval of the day
(Table 5) indicated that significantly high No. of
bees/ m*/min. were recorded at 1p.m. whereas the
number of bees recorded at 7a.m. and Sp.m. re-
mained nil. The peak pollen collecting hour of the
day was also Ip.m. which was statistically at par
with 1la.m. whereas at 7a.m., 9a.m. and 5p.m. the
activities remained nil. The peak nectar collecting
activities were witnessed at 3p.m. but the results
revealed collective maximum pollen and nectar
collecting activities at 1p.m. The maximum No. of
flowers visited by one bee were recorded at 3p.m.
and maximum No. of bees visiting one flower
recorded at 11a.m. and Ip.m.
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Table 2. Different honeybee activities recorded on Ocimum basilicum at different
times of the day during spring season (Means of 5 replicates)

Time . Different honeybee activities*
1 2 3 4 5 6
7 am. 1.80 0.60 1.40 0.60 2.00 0.40
9am. 3.00 1.40 2.00 0.40 420 1.00
11 a.m. 420 3.60 0.40 2.20 5.80 0.60
1 p.m. 2.60 1.00 1.00 0.80 3.60 0.40
3 p.m. 3.00 2.40 0.60 1.80 9.40 0.60
Sp.m. 2.20 1.80 0.40 0.20 10.20 0.00
LSD at 0.05 1.02 0.73 0.60 0.86 1.33 0.25

*) The numbers of honeybee activities are similar to those reported in “Material and Meth-
ods”

Table 3. Different honeybee activities recorded on Ocimum basilicum at different
times of the day during summer season (Means of 5 replicates)

. Different honeybee activities*
Time .
1 2 3 4 5 6
7 am. 5.00 3.00 2.25 2.00 3.50 0.00
9 a.m. 10.25 7.00 1.75 275 - 6.50 0.50
Ila.m. 5.25 2.25 1.75 1.50 7.00 -0.00
1 p.m. 4.24 0.50 2.50 0.75 16.50 0.00
3 pm. 100 0.00 1.00 000 1075 0.00
Spm. 0.00 0.00 0.00 0.00 0.00 0.00
LSD at 0.05 0.68 0.77 0.41 0.21 1.65 0.07 -

*) The numbers of honeybee activities are similar to those reported in “Material and Methods™

Table 4. Different honeybee activities recorded on Ocimum basilicum at ditferent
times of the day during autumn season (Means of 5 replicates) '

Time Different honeybee activities*
1 2 3 4 5 6
7 am, 9.75 9.25 1.00 1.25 4.00 1.00
9 am. 28.00 28.25 1.50 2.00 4.25 0.75
lla.m. 16.50 16.50 3.00 0.75 6.00 0.50
I p.m. 825 1.25 1.75 4.75 12.00 0.25
3 p.m. 7.25 0.00 3.75 3.50 7.75 0.75
5 p.m. 0.25 0.00 0.25 0.00 5.75 0.00
LSD at 0.05 3.81 3.60 1.10 1.18 284 0.17

*) The numbers of honeybee activities are similar to those reported in “Material and Mcthods”
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‘Table 5. Mean average different honeybee activities recorded on Ocimum
basilicum at different times of the day during winter season (Means of

S replicates)

. Different honeybee activities*

Time

1 2 3 4 5 6

7 a.m. 0.00 0.00 0.00 0.00 0.00 0.00

9 am: 0.60 0.00 0.60 0.00 1.00 0.20

lia.m. 3.40 2.80 0.40 0.40 4.60 1.00

1 p.m. 4.60 3.40 0.80 1.00 6.60 1.00

3 p.m. 2.80 1.60 1.00 0.20 8.60 0.60

5 p.m. 0.00 0.00 0.00 0.00 0.00 0.00

LSD at 0.05 0.64 0.67 0.37 0.21 1.70 0.15

*) The numbers of honeybee activities are similar to those reported in “Material and

Methods™

3.4. Correlations between honeybee foraging
activities and weather factors

The honeybee activitics were also correlation
with temperature and relative humidity recorded
during different seasons. During spring season the

results showed a weak positive correlation be-
tween bee activities and temperature while a weak
negative correlation with the relative humidity. In
summer season results revealed a weak negative
correlation between average bee activities and
temperature whereas, a positive correlation with
relative humidity. During autumn season tempera-
ture and relative humidity both presented very
weak correlation with honeybee activities. Bee
activities and temperature showed a weak positive
correlation while a weak negative correlation with
the relative humidity during winter season (Table
6). :

4. DISCUSSION

The study was conducted to evaluate different
foraging activities for the identification of poten-
tial bee plants for different seasons in order to
establish a balanced bee foraging system. List of
the plants with their relative importance in terms
of bee activities has been provided in the Table
(1). for different seasons form where the most
important bee plants can be selected such as
Ocimum basilicum, Borag officinolis, Portuloco
spp., Eruca sativa, Helianthus annuus L., Pansia
spp. and Eucalyptus rostrata for spring season,
Ocimum basilicum, Portuloco spp., Helianthus

annuus L., and Cucumis spp. for summer season,
Portuloco spp., Ocimum basilicum, Helianthus
annuus L., Leucaena leucocephalu and Cynodon
dactylon for autumn season and Brassica juncea,
Helianthus annuus L., Eruca sativa, Acacia far-
mesiana and Acacia salicina for winter season.
Hussain (1982) also recorded 23-botanical species
including field and forage crops, weeds, ornamen-
tal, vegetable and fruit plant as pollen flora for
honeybee in Assiut region. Hussein (1992b) stud-
ied honeybee foraging activities and flowering
plants of some major and minor nectar and/or pol-
len source in Egypt. Foraging activities of honey-
bees on different flowering plants were studied by
(Rashad ef a/ 1983a & b Omar ef a/ 1992a and
Omar er al 1994).

Average various honeybee activities remained
different at different times of the day in all seasons
with respect to temperature and relative humidity.
Activities remained maximum at 9-1la.m. during
spring, 7-9-a.m. during summer, 7-11 a.m. during
autumn and 11 a.m. to 3 p.m. during winter. Like
wise Omar et al (1992a) recorded peak foraging
in relation to daytime at 9a.m. during September,
Octobzr and November, at 1la.m. during April,
May, June, July and August, at |p.m.during De-
cember, January, March and April while minimum
foraging was recorded at 7a.m. in all months ex-
cept October and November at Sp.m. in Egypt.
The effect of climatic factors on honeybee forag-
ing activities was also studied by Rashad and
Ewies (1980), Hussein er a/ (1992 a & b) and
Omar et al (1992b).
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Table 6. Correlation coefficient calculated for different honcybee activities during different seasons in
relation with temperature and relative humidity.

min.

Correlation Coetticient
Honeybee Activities Spring Summer Aulumn Winter
Tc,mp. R.H. Temp. R.H. Temp. R.IT Temp. R.H.
(C) (%) (C) (%) (¢ (%) (O %)

No. of bees/m¥/min. 039  -0.022  -0.142 0369  0.099 0075 0209  -0.321
‘Ti"/m‘:l'l BET oW ”°“°“’/ 0360  -0.242 0220 0469  0.083  -0.029 0321 -0.454
No. Of bees collocting BeCl 0017 0464 0188 0363 019 0432 0155 0235
No. of bees collecting both 305 131 0134 0247 0005 0430 -0.020  -0.022
pollens and nectars/m™/min. .

No. of Nowers ViSiled bY ONC .. g ag— —roge g Ta <0116~ ~0067 02 —0T53 0,066
bee/m~/min. )

No. of bees vistted ohic Hower/™ " 105 0137 0345 0584 -0.177 0081 a9 -0.323
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