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ABSTRACT
Study was conducted in the apiary of Sakha Agricultural Research Station,
Kafr EI-Sheikh, The Arab Republic of lﬁypt during two dearth periods, the first penod
elapsed from March 7™ until April 25", 2002, the second one from September 20™,
2002 to January 18", 2003. Results md:cated significant differences between the
mean broad areas in the colonies fed on diet (C) and the other diets except with diet.
It could be arranged means of brood areas in the following descending order, (C) >
B)> (A) (814) in the first period. In the second one, statistical analysis revealed
significant differences between the mean brood areas in the colonies fed on diet (C)
and the other diets. At the sample period, the mean value of sealed brood area
(192.9/in% in colonies fed on diet (A) was least comparing with the other diets. It
could be noticed that measurements of sealed brood area in the first period were
higher than those in the second one. On the other hand, increase of breod production
in colonies fed on diet (C), (B) and (A) comparing with control were 36.64, 25.99 and
18.83% in the first period while in the second one, they were 66.35, 31.42 an 18.42%
in colonies fed on the same diets, respectively. it could be concluded that beekeepers
can use diet (C) as pollen substitute during two dearth periods of flowering plants in
Kafr El-Sheikh region to build up brood areas of colonies before main nectar flow of

clover.

INTRODUCTION

Pollen is a principal source of non-liquid food, it contain most of the
essential nutrients for production of royal jelly, which nourishes the larval
queen and young workers larvae (Walter, 1980).

Pollen grains are the main source of protein, fat, vitamins and
minerals. The protein content of pollen ranges from 7-40% (Johanson &
Johanson, 1977 and Dietz, 1979) During dearth periods and when pollen
grains are not available or in short supply, it is of advantage to provide
essential nutrients in the form of pollen substitutes or supplements (Taber and
Poole, 1974). Then, any appropriate protein source is satisfactory for growth
of emerging bee and development of their hypopharyngeal giands (Haydac
and Dietz, 1965). There are several investigators formulated number of pollen
substitutes as it helps much in maintaining colonies with sufficient brood area
during the whole season, i.e., Mohanna, 1977; Herbert, 1981; Imdrof et a/.,
1988; Abd El-Aziz, 1992; Awad, 1998, Mladenovic et al, 1999 and
Mchammad, (2002).

The present investigation aimed to evaluate some pollen substitutes
to help the beekeepers to solve the problem of short supply or low pollen
availability during dearth periods of flowering plants at Kafr El-Sheikh region.



Serag El-Dien, F.Sh. and Asmaa A.Eissa

MATERIALS AND METHODS

The current study was conducted in the apiary of Sakha Agricultural
Research Station, Kafr El-Sheikh, The Arab Republic of Egypt during two
dearth periods, the first period from 7/3/2002 until 25/4/2002, the second one
from 20/9/2002 to 18/1/2003. In the apiary forty honeybee colonies of first
hybrid Carniolan bees of about equal strength containing at least five combs
were randomly selected. The colonies were arranged in four groups of ten
colonies each. Three diets were used in this study and mixed with sugar
solution, then offered to the bees in cake form and placed directly over the
brood nests covered with plastic sheets to avoid drying. The control group
was offered sugar solution alone (1: 1). The protein content in the mixtures
were from 20-25% resembling protein percentage in natural pollen sources.
The mixtures are:

A one part Brewars yeast, + one part date paste (Agwa), + 5 parts
defatted soybean flour, + 3 parts sugar, (concentrated solution).

B. one part Brewar's yeast, + 5 parts defatted soybean flour, + one part
skimmed power milk, + 3 parts sugar, (concentrated solution).

C. one part Brewar's yeast, + one part date paste(Agwa), + 5 parts

defatted soybean flour, + one part skimmed powder milk, + 2 parts

sugar, (concentrated solution).

Each colony fed weekly with 100 g of each tested diets during the two
above dearth periods except control group only received sugar solution.
Sealed brood areas were measured at 12-day intervals using a wire frame
divided into square inches (Moeller, 1967). Statistical analysis of the obtained
data was done adopting the analysis of variance and the means were
compared by L.S.D. test (Fisher, 1944).

RESULTS AND DISCUSSION

I Brood rearing of honeybee colonies durmg the first period (7"
March, 2002 to 25™ April, 2002):

Data in Table (1) and Fig. (1) show sealed brood area in the colonies
which were fed with dnfferent pollen substitutes during the first dearth period
elapsed from March, 72002 until April, 25" 2002. Sealed brood areas were
increased gradually showing a maximum of 980, 963, 932 and 914 in*/group
for the colonies fed on diet (C), (B), and (A), respectively. Significant
d:fferences between the mean brood areas in the colonies fed on diet (C)
(936 in ) and the other diets except with diet. Means of brood areas may be
arranged in the following descending order; (C) (936) > (B) (863) > (A) (814)
as shown in Table (1). Results agree with those reported by Shorit and
Hussein (1993) who found that colonies were fed with sugar syrup mixed with
a protein supplement during March, reared significantly more brood and
produced more significantly honey than control colonies fed only on sugar
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syrup. Also, Abd El-Aziz (1992) found significant differences between the

mean brood areas in the colonies fed on corn flour and each of broad bean,

soybean + brewer's yeast, soybean, fresh pollen and brewer's yeast in Minia

region.

Table (1): Areas of sealed worker brood (inch?) in honey bee colonies
fed on different diets during the period (March, 7" 2002- April,

25" 2002.

] Dietsﬂ Control Diet Diet Diet
Dates (sugar solution) (A) (B) (C)
March,7" 2002 885 700 740 911
March, 19™ 2002 635 795 863 923
April, 1* 2002 669 814 866 928
April, 13" 2002 646 847 883 938
April, 25™ 2002 580 914 963 980
Total 3415 4070 4315 4680 |
Mean 683 d 814 c 863 c 936 a
L.S.D. 61.40
% increasing _ - 1883 | 2599 | 36.64

Means with the same letter are not significantly different at 0.05

5000

4000 -
3000 -
1000 -
0 T

C Control

N
o
o
o
]

Total area of sealed worker
broad (inch?)

Diets

Fig. (1): Areas of sealed worker brood during first period (7/3/2002 -
25/4/2002)
. Brood rearing of honeybee colonies during the second period

(September,20™ 2002 to January, 18" 2003):

As shown in Table (2) and Fig. (2) sealed brood areas were
increased gradually to reach a maximum_ at the end of this period and
represented by 403, 312, 296 and 291 in%/group for the colonies fed on diet
(C), (B) and (A), respectively. Statistical analysis revealed significant
differences between the mean brood areas in the colonies fed on diet (C)
(271 in®) and the other diets. Also, there were no significant differences in
sealed brood areas of the colonies fed on diet (C) with means of 214.10 in°.

The mean value of sealed brood area (162.91 in?) in colonies fed on
diet (A) was theleast comparing with the other diets. It could be noticed that
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measurements of sealed brood area in the first period were higher than those
in the second one. This may be due to the favourable weather conditions in
the first period (March, 7™ to April,25™ 2000) and the tendency of the colonies
to build up their strength before main nectar flow. On the other hand,
increase of brood production in colonies fed on diet (C), (B) and (A)
comparing with control were 36.64, 25.99 and 18.83% in the first period
(Table 1) while in the second period, increase of brood production were
66.35, 31.42 and 18.42% in colonies fed on the same diets, respectively
(Table 2). In this respect, Wille and Schafer (1970) showed an increase of
brood production of 43 and 73% in colonies fed on substitutes comparing with
unfed ones. Agree with these reported by Strovkov (1967) who found that the
amount of brood area was greatest when the bees fed on bee breed and he
added that a mixture of yeast, dried milk and soybean flour was more
effective for brood rearing than any of these substitutes alone.

Table (2): Areas of sealed worker brood (inch?) in honeybee colonies
feed on different diets during the period (September, 20™
2002 -January, 18" 2003).

h Die Control Diet Diet Diet
Dates (sugar solution) (A) __(B) _(C)
Septemer, 20" 2002 165 138 166 140
October, 2rd 2002 161 140 175 161
October, 14™ 2002 155 144 176 192
October, 26™ 2002 140 192 © 196 221
November, 7" 2002 115 192 200 271
November, 19" 2002 87 195 200 271
December, 1* 2002 155 198 216 280
December, 13" 2002 160 200 224 321
Decem berb?S"’ 2002 166 210 240 331
January, 6° 2003 210 222 266 390
January,18™ 2003 278 291 296 403 J

otal 1792 2122 2355 2981 |
Mean 162.91 d 192.91 ¢ 214.10b 271a |
L.SD. 18.80 ]
% increasing - i 1842 | 3142 | 6635 |

Means with the same letter are not significantly at 0.05 level .

Abd El-Aziz (1992) found that measurements of sealed brood in colonies fed
on pollen substitutes were higher in the second period (March 10" to May 9")
than those in the first period (December 8" to March 2™) in Minia region. It
could be concluded that beekeepers can use Diet (¢) which consists of [one
part Brewar's yeast + one part date past + 5 parts deffatted soybean flour +
one part Skimmed powder milk + 3 parts sugar (concentrated solution)]
during dearth periods of flowering plants which elapsed from March 7" until
April 25" and from September 20" to January 18" of the following year in Kafr
El-Sheikh region to build up brood areas of colonies before main nectar flow
of clover.

8458



J. Agric. Sci. Mansoura Univ., 28(12), December,2003

3500
3000
2500
2000
1500 -
1000

500 -

Total area of sealed worker
brood (inch?)

A B c Control
Diets

Fig. (2): Areas of sealed worker brood during second period (20/9/2002
—18/1/2003)
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