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ABSTRACT 
 
This study was carried out at the apiary of Sakha Agricultural Research Station, 

Kafr El-Sheikh region, Egypt during two dearth periods, the first period extended from 
March, 1st to April, 30th 2008, the second one from September, 1st until December, 
31st 2008. Results indicated that the sealed brood area was the highest in the colonies 
fed on diet (B) (895 in2/group) and followed by diets (C), (A), (F), (E) and (D), the 
values of sealed brood area were 835, 801 725, 711 and 708 in2/group during the first 
period, respectively. In the second one, also the sealed brood area was highest in the 
colonies fed on diet (B) comparing with the other diets. Significant differences were 
found between the mean brood areas during the two tested periods in the colonies fed 
on diet (B) and the other diets. On the other hand, royal jell was highest in colonies 
fed on diet (B) (92 gm/group) comparing with the other diets, (C), (A), (F), (E) and (D) 
which were represented by 80, 68, 55, 41 and 35 g/group during the first period, 
respectively. Also, in the second one, the amount of royal jelly produced from colonies 
fed on diet (B) was highest compared with the other diets. Significant differences were 
found between the mean amount of royal jelly during the two tested periods in the 
colonies fed on diet (B) and the other tested diets. It could be suggested that 
beekeepers can use diet (B) and solution (F) to induce the colonies to rear more 
amounts of sealed workers brood and produce royal jelly during two dearth periods of 
flowering plants before main nectar flow of clover at Kafr El-Sheikh region. 

 

INTRODUCTION  
 
 Pollen grains are the main source of proteins, lipids, minerals and 
vitamins. They are necessary in feeding process of honeybee colonies for 
normal growth of bee workers and drones. The protein content of pollen 
grains ranges from 7-40% (Kleinschmidt and Kondos, 1978 & Dietz, 1979). 

Protein food is consumed when bees are foreseen to rear brood for 
longer time period. Honey bees use protein of pollen mainly to provide 
structural elements of muscles, glands such as; hypopharyngeal and venom 
glands and other tissues (Doull, 1973; Dietz, 1975 and Szymas & Pizybyl, 
1995). Royal jelly production form workers of honeybee, Apis mellifera L. had 
a potential physiological effect on honeybee colonies which reflects on bees’ 
productivity (Szymas & Przyby, 1995). During dearth periods and when pollen 
grains are not available or in short supply, it is necessary to provide essential 
nutrients in the form of pollen substitutes or supplements (Taber and Poole, 
1974). Several investigators formulated number of diets as pollen substitutes 
to provide colonies with sufficient brood area and royal jelly during the whole 
seasons (Standifer and Mills, 1977; Walter, 1980; Atallah, 1983; Shuel and 
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Dixon, 1986; Macicka, 1987; Nour, 1988; Awad, 1998; Serag El-Dien and 
Eissa, 2003; Mattila and Otis, 2006 and Hammad, 2007). 

The present investigation aimed to evaluate some diets as pollen 
substitutes to solve the problem of short supply or low pollen availability and 
the amount of produced royal jelly during dearth periods of flowering plants at 
Kafr El-Sheikh region. 

 

MATERIALS AND METHODS  
 
The experiments were conducted at the apiary of Sakha Agricultural 

Research Station, Kafr El-Sheikh region, Egypt during two dearth periods, the 
first from 1/3/2008 to 30/4/2008, the second from 1/9/2008 until 31/12/2008. 
In the test apiary, twenty eight honeybee colonies of first hybrid Carniolan 
bees of about equal strength containing at least five combs were randomly 
selected. The colonies were arranged in seven groups of four 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. Three solutions were mixed with 
sugar solution, then placed directly in the feeder. The control group was 
offered sugar solution alone (1: 1). The protein content in the mixtures ranged 
20-25% resembling protein percentage in natural pollen sources. 
The mixtures are: 
A. 150 g dry yeast + 150 g skimmed powder milk + 350 g powder of cheek 

pea + 350 g powder sugar. 
B. 100 g dry yeast + 200 g date paste (Agwa) + 200 g powder milk + 300 

g soybean flour + 200 g powder sugar. 
C. 100 g dry yeast + 100 g powder milk + 150 g powder of check pea + 

150 g powder horse bean + 400 g powder sugar + 100 g pollen. 
 Each colony was fed weekly with 100 g of each tested diet during the 
two abovementioned dearth periods except control group that received sugar 
solution only. 
The solutions were prepared as following: 
 One kg of each of coriander; Coriandrum sativum (D), fenugreek; 
Trigonella foenum gracum (E) and fennel; Foeniculum vulgare (F) was boiled 
in two liters of water, then the boiled solution was added to ten liters of sugar 
solution (1: 1). Each colony was fed weekly with 500 ml/colony of this solution 
during the two dearth periods except control group that received only sugar 
solution. Sealed brood areas were measured at 12-day intervals using 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), and Duncan’s Multiple Range 
Test. 
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RESULTS AND DISCUSSION  
 

Evaluation of the effect of some diets and solutions as pollen 
substitutes on some biological activity of honeybee colonies: 
a. Brood rearing activity: 
 Data in Table (1) and Fig. (1) show the areas of sealed brood in the 
colonies fed with the tested pollen substitutes and sugar solution as control at 
the two tested periods. The first dearth period elapsed from March, 1st to 
April, 30th 2008. The colonies fed on diet (B) gave the highest amount of 
sealed brood areas (895 in2/group) followed by diets (C), (A), (F), (E) and (D) 
which gave by 835, 801, 725, 711 and 708 in2/group, respectively. The 
second period extended from September, 1st until December, 31st 2008. Also, 
the sealed brood area was highest in the colonies fed on diet (B) (325 
in2/group) followed by diets (C), (A), (F), (E) and (D), as the values were 288, 
247, 237, 212 and 200 in2/group, respectively. Significant differences were 
found among the mean brood areas during the two tested periods in the 
colonies fed on different diets. On the other hand, the colonies fed on diets 
(B), (C), (A), (F), (E) and (D) showed worker brood areas of 45.41, 33.85, 
24.91, 14.66, 10.01 and 8.22% more than the control ones, respectively. 
Results agree with those obtained by El-Shaarawi (2001) who indicted that 
colonies fed on pollen substitutes had higher worker brood areas than the 
unfed ones, where the fed colonies with mung-bean, wheat germ, soybean, 
yeast and Sativa vulgaris showed worker brood areas of 31.66, 27.96, 20.21, 
15.48 and 1.56% more than the control ones, respectively. Also, Mattila and 
Otis (2006) reported that colonies supplemented with pollen or pollen 
substitutes in the spring started rearing brood earlier than colonies in other 
treatment groups and produced the most workers by late April or early May. 
In this respect, Hammad (2007) showed that the liquid yeast diet (Candida 
tropicalis) at 25% conc. produced the highest area of sealed workers brood 
followed by the dried brewer’s yeast diet and the diet containing 400 ml. liquid 
yeast (Candida tropicalis) + 200 gm soya bean (lipid free) + 300 gm bran + 
100 gm corn flour + 1000 gm sugar. While the diet of [200 gm. dried 
breewer’s yeast (Sccharomyces sp.) + 400 soya bean (lipid free) + 400 g. 
barley (apical + roots) + 1000 gm. sugar and that of sugar] syrup as control 
recorded the lowest values. 
 

Table (1): Areas of sealed worker brood (inch2/group) in honeybee 
colonies fed on each of three diets and solutions during the 
two tested periods. 

  Diets & solutions 
Dates  

Control (sugar 
solution) 

Diet 
 (A) 

Diet  
(B) 

Diet  
(C) 

Solution 
(D) 

Solution 
 (E) 

Solution 
 (F) 

March, 1st – 
April, 30th 2008 

668 801 895 835 708 711 725 

September, 1st – 
December, 31st 2008 

171 247 325 288 200 212 237 

Total 839 1048 1220 1123 908 923 962 

Mean 419.5 a 524 d 610 f 561.5 e 454 b 461.5 b 481 c 

L.S.D. 11.24       

% increasing - 24.90 45.41 33.85 8.22 10.01 14.66 

Means with the same letter are not significantly different at 0.05 



Serag El-Dien, F. Sh. et al. 

 
454 

0

100

200

300

400

500

600

700

800

900

A
re

a
s
 o

f 
s
e
a
le

d
 w

o
rk

e
r 

b
ro

o
d

 

(i
n

c
h

2
/g

ro
u

p
)

Control Diet (A) Diet (B) Diet (C ) Solution

(D)

Solution

(E)

Solution

(F)

March September

 
Fig. (1): Mean areas of sealed worker brood (inch2) in honeybee 

colonies fed on different diets and solutions during two tested 
periods; March-April & September-December, 2008. 

 
b. Royal jelly production: 
 As shown in Table (2) and Fig. (2), royal jelly produced from colonies 
fed on diet (B) (92 gm/group) was the highest and followed by diets (C), (A) 
(F), (E and (D) which were represented by 80, 68, 55, 41 and 35 g/group 
during the first dearth period, respectively. Also, during the second period, the 
amount of royal jelly was highest in the colonies fed on diet (B) (47 g/group) 
followed by diets (C), (F), (A), (E) and (D) which were represented by 35, 28, 
26, 19 and 18 g/group; respectively. Significant differences were found 
among the mean amounts of royal jelly during the two tested periods in the 
colonies fed on different diets. Thus, the colonies fed on diet (B), (C), (A), (F), 
(E) and (D) indicated the amount of royal jelly of 247.5, 187.5, 135, 107.50, 
50 and 32.5% more than the control, respectively. It could be noticed that 
measurements of each sealed brood area and royal jelly 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, 1st to April, 30th 2008) and the 
tendency of the colonies to build up their strength before nectar flow. In the 
same trend, Abd Al-Hakam (1996) mentioned that honeybee colonies feeding 
on sunflower meal, agwa or yeast increased the quantity of royal jelly. Spring 
feeding gave the highest production followed by summer, autumn and winter; 
respectively. El-Dakhakhni and Metwally (1995) reported that the 
development of the hypopharyngeal glands was promoted by high protein 
concentration of the diet. Also, the current results agree with those reported 
by Hammad (2007) who found that the amount of royal jelly was significantly 
higher in colonies fed an  liquid yeast diet (Candida troicalis) at 25% conc. 
than in control colonies. 
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Table (2): Amounts of royal jelly (gm/group) produced in honeybee 
colonies fed on each of three diets and solutions during the 
two tested periods. 

Diets & solutions 
Dates  

Control 
(sugar 

solution) 

Diet 
 (A) 

Diet  
(B) 

Diet  
(C) 

Solution 
(D) 

Solution 
 (E) 

Solution 
 (F) 

March, 1st – 
April, 30th 2008 

28 68 92 80 35 41 55 

September, 1st – 
December, 31st 2008 

12 26 47 35 18 19 28 

Total 40 94 139 115 53 60 83 

Mean 20 a 47 e 69.5 g 57.5 f 26.5 b 30 c 41.50 d 

L.S.D. 2.01       

% increasing - 135.0 247.5 187.5 32.5 50.0 107.50 
Means with the same letter are not significantly different at 0.05 

0

20

40

60

80

100

A
m

o
u

n
ts

 o
f 

ro
y

a
l 

je
ll

y
 (

g
m

/g
ro

u
p

)

Control Diet (A) Diet (B) Diet (C ) Solution

(D)

Solution

(E)

Solution

(F)

March September

 
figure (2): Mean amounts of royal jelly (gm/group) produced in 

honeybee colonies fed on different diets and solutions 
during two tested periods, March-April & September-
December, 2008. 

 
 From the obtained results, it could be suggested that feeding 
honeybee colonies with diet (B) and solution (F) were very effective to 
inducing the colonies to rear more amounts of sealed workers brood and 
produce more amount of royal jelly during two dearth periods of flowering 
plants before main period of nectar flow of clover at Kafr El-Sheikh region. 
This may be due to the stimulative effect of those diets for increasing the 
different activities of individuals of bee colonies. 
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فاى  إنتاا  ذاءاا الكلتاا تأثير بعض بدائل حبوب اللقاح على نشاا  تربياا الحةانا و
  وائف نحل العسل

 على كحكد خا ر و فريد شوقى سرا  الدين ، حكدى كتولى كنصور
 كعهد بحوث وقايا النباتا  ـ كح ا البحوث الزراعيا بسخا ـ كرتز البحوث الزراعيا

  

أجريت هذه الدراسة بمنحل محطة البحوث الزراعية بسخا ـ كفرالشيي  ـ جمووريية م ير 
م أميا 8332إبرييل  03لال فتيرتي  حييث كانيت الفتيرو ا وليا مي  ا ول مي  ميار  حتيا العربية خ

واع مي  نيم حييث اسيتخدمت سيتة أ8332ديسيمبر  03الفترو الثانية فكانت م  ا ول م  سيبتمبر إليا 
. أوضييحت النتييا   (F) (E) ، (D) ، ( C)،  (B)،  (A) الوجبييات كبييديلات لحبييوا الهىييا  وهييا

 (B)ت عهيا الوجبية يأعها قياسات لهحضينة المىفولية كانيت فيا الخلاييا التيا  يذ المتح ل عهيوا أ 
،  (F)،  (A)،  ( C)ت عهيا الوجبيات يبو ة مربعة لكل مجموعة( وتلاها الخلاييا التيا  يذ 298)

(E)  ،(D)   532،  533،  588،  233،  208حيث كانت قيم قياسات الحضنة المىفولة فيويا هيا 
عة عها الترتيا وذلك فا الفترو ا ولا عهيا الترتييا أميا فيا الفتيرو الثانيية بو ة مربعة لكل مجمو

مىارنية بالوجبيات  (B)فكانت قيم الحضنة المىفولة أيضا أعهيا فيا الخلاييا التيا  يذيت عهيا الوجبية 
ا خرى. أوضحت النتيا   أيضيا وجيود فيرون معنويية بيي  متوسيط قياسيات الحضينة المىفولية خيلال 

مىارنية بالوجبيات ا خيرى. ومي  ناحيية  (B)فترتا الدراسة فيا الطوا يا التيا  يذيت عهيا الوجبية 
جيم 98) (B) أخرى كانت أعها كمية منتجة م   ذاء المهكات فا الطوا ا التا  ذيت عهيا الوجبية

حيث كانت كمية  ذاء  ( C) ,(A) ,(F) ,(E) ,(D) لكل مجموعة( مىارنة بالوجبات ا خرى وها 
جم لكل مجموعة وذلك فا الفترو ا ولا عهيا 08،  13،  88،  82،  23المهكات المنتجة فيوا ها  

ا  يذيت عهيا الوجبية الترتيا. أيضا فا الفترو الثانية كانت كمية  ذاء المهكات أعها فيا الخلاييا التي
(B)   أيضا وجيود فيرون معنويية بيي  كميية  يذاء المهكيات  مىارنة بالوجبات ا خرى. أظورت النتا

مىارنة بالوجبيات ا خيرى خيلال فترتيا الدراسية.  (B)المنتجة فا الطوا ا التا  ذيت عها الوجبة 
كبيديل  (F)حهيول الوجبية وم (B)يمك  أ  نستنت  مما سيب  أ  النحيالي  يمكي  أ  يسيتخدموا الوجبية 

لحبوا الهىا  وذلك خلال الفترات التا تفتىير إليا المحا ييل المزهيرو لزييادو إنتيان الحضينة و يذاء 
 المهكات فا الخلايا قبل فيض رحي  البرسيم وهو الموسم الر يسا فا منطىة كفرالشي .


