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Abstract

Pollen supplements with addition of * different lipid
concentrations (3,5 and 7% lipid) were tested for honeybee
colonies feeding preference.

The quantities of examined diets consumed by the treated
colonies which fed with four pollen substitute diets: Yeast (control),
dried medical yeast with 3% food oil (A), yeast with 5% food oil
(B) and yeast with 7% food oil (C) were evaluated. The highest
mean of food consumptio56.51 %diet obtained from (C) , followed
by (A) (52.84%) and (B)(38.65 %) , while the lowest mean of food
consumption (25.37%) was obtained from (Y) diet .The study
showed significant differences among the mean quantity
consumption obtained from all treatment and control diet.

The study discuss the mean values of total lipid in body of
larvae, emergency nurses, forager worker and larvae and adult
drones produced from treated colonies.

The experiments showed no significant differences were
found among the mean lipid values obtained from all treatment and
control of larvae and emergency honeybee workers. The highest
total lipid values in body bees were obtained from those fed on (A)
of nurse bees and larvae and adult drones, whereas (B) resulted
was the highest total lipid values in body of forager bees. The
study showed also significant differences among the mean lipid
values obtained from all treatment and control diet of nurse and
adult honeybee workers, also larvae and adult honeybee drones.

INTRODUCTION

All plant pollens contain lipids. The lipid concentration differs markedly in pollens as
well as in its fatty acids composition. Lipids are important to honeybees primarily as a
source of energy, with some components of lipids involved in the synthesis of reserve
fat and glycogen, and structure of cells membrane. Lipid components such as fatty
acids, sterols etc. are important for honeybee development, nutrition and
reproduction. (Graham 1992)

Singh et a, (1999), stated that pollen lipids play a considerable role in honey bee
preference for pollen collection. The unsaturated fatty-acid level varied from 18.6% to
55.9% of the total fatty-acid composition, that pollen is a good source of unsaturated
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fatty acids to the diet (Bostos et aj, 2004) .Generally, lipids are used for energy,
synthesis of reserve fat and glycogen, and for the functioning of cellular membranes
(Standifer et al, 1977). Honey bees satisfy their lipid requirement by consuming
pollen. The free fatty acid content of the midgut was used to quantify fat digestion.
(Loidl and Crailsheim 2001).

A number of pollens from particular species consistently showed high levels of lipids,
which were observed to be highly favoured by foraging honey bees. The pollens noted
to be particularly attractive to foraging honey bees included Brassica napus (mean
7.1%), Sisymbrium officinale (mean 5.8%), Rapistrum rugosum (mean 6%) and
Hypochoeris radicata (mean 7.2%) (Somerville 2005). The aim of this work was to
determine the importance of pollen lipids as a considerable role in honey bee
preference for pollen collection and their importance for honeybees workers and

drones development
MATERIALS AND METHODS

The present study was carried out in the apiary of the Beekeeping Research
Department, Plant Protection Research Institute, A.R.C. Dokki Giza, during a spring
season of 2007.

Materials
Bee colonies:

" The first hybrid of Carniolan honeybee race Apis mellifera carnica was chosen to
start the planned experiments.
Twelve honeybee colonies of about equal strength were chosen in the apiary at Dokki,
Giza. The colonies were arranged in four groups each groups of three colonies, used
as tested experimentally, while the fourth group was left as control.
Preparing the diets (Treatments):

Pollen supplement (yeast) with addition of different food oil concentration (3,5 and

7 g food oil /100g paste) were tested for honeybee colonies feeding preference.

Pollen supplements were used as follows:

-Dried medical yeast + sugar + water (3: 3: 1) (Macicka, 1987), then food oil as
added at concentrations of 3g (A), 5g (B), 7g (C) to 100g paste S

The paste was spread on a plastic sheet and was left for 24 hours to be little pit
dried. The paste was divided into small pieces (100g). Experimental colonies were
‘provided with one piece of prepared paste each at 7 day interval (four weeks) all over
the experimental period. These' pastes were placed directly over the brood combs
covered with plastic sheets to avoid drying. Sucrose syrup (2 sugar:1 'water) was

continuously provided to every colony under investigation.
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These diets were compared to determine the total lipids in the different stages of
honeybee workers and drones.
Estimation of pollen substitutes consumption:

Each group of colonies received weekly 100 g of each the tested diets during the
experimental period. The unconsumed diets were collected and weighted to determine
the rate of consumption of each one. The selected colonies including the control were
fed weekly with 500 ml sucrose solution.

Preparation of honeybee worker and drone samples for lipid determination:

Total lipid was determined in each. of worker larvae, nurse bees (1-6 days), newly
worker, forager bees, and larval and adult drones, after homogenizing them.

The exuded homogenous from the stages of worker and drones were sucking into a
10 ml capillary tube. The pooled homogenous was centrifuged using an Eppendorf
microcenterifuge at 10.000 r.p.m for 5 min. at room temperature. The supernatant
was transferred to a new Eppendorf tube and kept frozen at (-20°c) till required.
Determination of total lipid in the worker and drone stages :

One gram of the substance was accurately weighted, and the lipid content was
extracted by 100 ml. of methanol-chloroform mixture (2:1) in a soxhlet apparatus for
8 hours, according to the procedure described by Folch ef a/. (1957). The solvent was
distilled off under vacuum at room temperature, and the weight of lipid was then
measured.

Statistical analysis:

Data were analyzed by one-way analysis of variance (ANOVA), followed by Duncan
" (1955) multiple test and the L.S.D. at 0.05 values were calculated for the variance
according to the method of Sendecor and Cochran 1980.

RESULTS AND DISCUSSION

Data in Table (1) show the mean quantities of examined diets consumed by the
treated colonies which fed with four diets accept control fed on yeast only , Yeast
(control)(y), yeast with 3% food oil (A), yeast with 5% food oil (B) and yeast with 7%
food oil (C) . The highest mean of consumption was record in the case of C treatment -
~ (56.51 %) followed by (B) diet (38.65%), and (A) diet (52.84%), while the lowest
mean of consumption was obtained from (Y) diet (25.375%) .Statistical analysis .
s{ngwed significant differences among the mean quantity consumption.obtained from
all treatment and control diet.
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Table 1. Consumption of different pollen supplements by treated honeybee colonies (%)

Control Treatments (%)
Food oil % (Y)0.0% (A)3.0% food (B)5.0 % (C)7.0 %
oil food oil food oil

No.coloneis 3 3 3 3
Mean of pollen | 25.37 % (c) | 52.84 % (ab) | 38.65 % (bc) | 56.51 % (a)
supplementary
consumption

F-ratio =1.28

LSD  =22.03

-Data followed by different litters have significant difference.
-Data followed by the same litter have no significant difference.

Data in Table (2) showed the mean values of total ‘lipid in body of larvae,
emergency ,nurses, forager of worker and (larvae & adult) drones ,produced from
treated colonies.

Statistical analysis showed no significant differences were found among the mean lipid

values obtained from all treatment and control diet of larvae and emergency workers .

The highest total lipid values in bee bodies were obtained from those fed on (A) of

worker larvae and drones larvae, whereas (B) diet was the highest total lipid values in

body of forager bees and drone larvae.

Statistical analysis showed significant differences were found among the mean lipid

values obtained from all treatment and control diet of nurse and adult workers , also

larvae and adult drones. ,

Table 2. Total lipid percentages in different workers and drones honeybee
developmental stages

Workers Drones
Treatment Worker Emergency Nurse bees Forager Drone larvae | Drone
yeast -+ food larvae bees bees adults
oil
3% (A) 19.59 (a) 2.13 (a) 8.98 (a) 6.18 (b) 42.71(a) 4.47 (a)
5% (B) 20.1 (a) 3.94 (a) 4.75 (b) 6.24 (b) 1,21.24(c) 6.94 (a)
7% (C) 216 (a) 3.97 (a) 6.53 (ab) 8.33 (a) 23.03 (c) 7.13 (a)
Contro! 22.49 (a) 3.57 (a) 5.59 (b) 54 (b) 29.86 (b) 4.62 (b)
F-ratio 0.312 0.97 4.24 9.05 39.11 34.74
LSD 7.81 2.86 2.89 * 1.36 ** 5.08 **xx 0.8 ***

-Data followed by different litters have significant difference
-Data followed by the same litter have no significant difference.
*** very high significant

** high significant

* low significant.
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The results obtained were in agreement with that of Yoshida ef a/. (1984) who
studied the effects of feeding on artificial diet with a lipid content of 3%, 7%, 11%
and 15%. The diet with 3% lipid content gave the greatest larval body weight soon
after defetation (> 300 mg.), the best rate of emergence (80%) and the best queen
differentiation (63%), but the larval period was 7-8 days compared with 5-6 days
under natural conditions. Robinson and Nation (1970) found that the fatty acids of the
body of adult worker bees was (6%) and larvae was (40%). Young (1967), also
showed that these fatty acids were dominant in adult worker and drone honeybees.
The importance of lipids in the diet of honeybees was demonstrated by Herbert et a/
(1980) , they showed that colonies fed 2%, 4%, 6% or 8% lipid in pollen substitute
feed reared more brood to the sealed stage than colonies fed only the substitute
without the lipid. Colonies fed 2% or 4% lipid reared as much brood as colonies fed
pollen. (Konopacka et al. (1987) found that mean amounts of lipid in highly preferréd
pollens such as Brassica campestris var. toria, Cosmos bipinnatus and Raphanus
sativum were 20.3%, 19.4% and 17.8%, respectively, and in least preferred pollens
such as sunflowers (Helianthus annuus) and Petunia hybrida were 11.9% and 11.6%,
respectively.

Both the total amount of pollen and the amount of free fatty acids in the
endoperitrophic region and in the intestinal wall depend on the bee's age. The
amounts increase within the 1st 3 days of a honey bee's life, reaching maximum
around the age of 8 days and then decrease continuously to the lowest values,
measured in forager bees (Loidl and Crailsheim 2001). Mohammad (2002) . He
recorded that the highest lipid content appeared in autumn bees (9.2%), followed by
spring (6.68%) and summer (5.54%).

In conclusion we can suggested that addition of lipids to pollen substitute play a
considerable role in honey bee preference for little food oil and then pollen collection.
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