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ABSTRACT 

This work was carried out to study the effect of some diets as pollen substitutes on the biological 

activities and morphological measurements of caged worker bees at different ages.  The obtained results 

indicated that the mean longest life length of caged bees (32 days) was recorded by the liquid yeast (diet 

A) (Candida tropicalis) at 25% conc. which represented 133.33% of the control (D) (24 days) fed on 

sugar syrup (1:1). On the other hand, the least life length (21.00 days) which represented 87.50% of the 

control (D) of caged bees was recorded by the diets; B (400 ml. liquid yeast + 200 gm. soya bean (lipid 

free) + 300 gm. bran + 100 gm. corn flour + 1000 gm. sugar ) and C (200 gm. dried brewer’s yeast 

(Saccharomyces sp.) at 25% concentration + 400 gm. soya bean (lipid free) + 400 gm. barley (apical + 

roots) +1000 gm. sugar). Feeding caged bees on liquid yeast (diet A) at 25% conc. resulted in the longest 

LT50% (day) (23 days) represented 143.75% in comparison with the control (D) (16 days) fed on sugar 

syrup (1:1) .While the diets B, C and the control (D) recorded the lowest LT50% (day) (16 days for each). 
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1. INTRODUCTION 

In bees pollen grains are the main source of 

protein, lipid, minerals and vitamins. They are 

very important in feeding process of honey bee 

colonies for normal growth of bee workers and 

drones. (Kleinschmidt and Kondos, 1978 and 

Dietz, 1979). Honey bees use protein of pollen 

mainly to provide structural elements of muscles, 

glands such as; hypopharyngeal and venom glands 

and other tissues. Protein food is consumed when 

bees are forced to rear brood for long time period 

(Doull, 1973; Dietz; 1975 and Szymas and 

Pizybyl 1995). Giordani (1958) fed caged bees 

(hatched in an incubator) with leviathan VB 

(Saccharomyces yeast) and truly yeast. He found 

the truly yeast gave even better results than pollen. 

While, Haydac (1963) reported that feeding newly 

emerged bees on sucrose solution only caused 

59% mortality during the 21 day period as 

compared to 12.7% in control bees fed on protein 

source (fresh pollen) . Knox et al. (1971) in the 

USA compared the length of life of bees under 

laboratory conditions on different types of pollen 

and found that the average length of bees life fed 

on either blueberry or cranberry pollen was about 

two weeks longer. Hassan and Khater (2006) 

indicated that the length of life (full time) of caged 

honeybee worker was the longest (31 days) in 

workers fed on bee bread followed by workers fed 

on diet containing 2 parts corn flour + 1 part 

defatted soybean flour (24 days) and diet 

containing 2 parts bean flour + 1part date paste + 

1part skimmed milk (20 days), while the workers 

fed on diet containing 10 parts brewer's + 3 parts 

chick pea flour +1part skimmed milk lived for 

shorter period of time (19 days). Nour (1988) and 

Mansour (2002) studied the effect of feeding 

different diets on hypopharyngeal glands of caged 

bees.  

The aim of this work was to study the effect of 

some protein diets as pollen substitutes on some 

biological and morphological measurements of 

caged worker bees.  

 

2.MATERIALS AND METHODS 

This study was carried out at the apiary yard 

of the Agricultural Experiment and Research 

Station, Faculty of Agriculture, Cairo University, 

Giza, during the year of 2006.  

2.1. Tested diets 

Three diets were tested as pollen substitutes as 

follows - Diet (A) Liquid yeast diet (Candida 

tropicalis) at 25% concentration. The diet 

contained 1000 gm. sugar + 250 ml. liquid yeast + 

750 ml. water and was introduced to the caged 

bees in liquid form. Diet (B) was prepared as a 

mixture from; 400 ml. liquid yeast (Candida 

tropicalis) + 200 gm. soya bean (lipid free) + 300 
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gm. bran + 100 gm. corn flour + 1000 gm. sugar. 

While, diet (C) was consisted from;  200 gm. dried 

brewer’s yeast (Saccharomyces sp.) at 25% 

concentration + 400 gm. soya bean (lipid free) + 

400 gm. barley (apical + roots) +1000 gm. sugar.  

Diets B and C were introduced to the tested 

bees in the cages in paste form, while the sugar 

syrup was used as control (diet D) in liquid form 

(1000 gm. sugar + 1000 ml water). 

Twenty five ml. from each sugar syrup 

(control, diet A and D) were used in liquid form in 

beaker glasses and changed weekly in the caged 

bees during the experimental period. While 25 gm. 

from the diet B and C were introduced in paste 

form in Petri dishes and changed weekly .These 

diets were covered with small plastic sheet 

provided with holes to prevent their dryness.  

2.2. Tested worker bees 

Not less than 2600 newly emerged honeybee 

workers (less than 24 hr. old) were subjected to 

this study .The tested bees were obtained daily by 

placing several sealed brood combs just to emerge 

in the incubator at 35
o
C. and 65% RH. for 24 hr.  

2.3. Preparing the tested cages 

Twenty four cages were used for this study. 

The cage diameters were 11 cm. length, 12 cm. 

width while the height was 11 cm.. The cage was 

covered with wire screen provided with small 

holes (2 mm.) in three sides as well as the top side, 

while the bottom side of the cage was made from 

wood .Each cage was provided with small piece of 

old wax comb to encourage the bees to consume 

and storage the food . 

2.4. Experimental procedure 

2.4.1.Biological measurements 

2.4.1.1.Effect of some tested diets as pollen 

substitutes on the life length of honeybee 

workers:  

Not less than 1200 newly emerged honeybee 

workers (less than 24 hr. old) were subjected for 

this study. Three cages were used for each tested 

diet as well as another three cages for the control 

(fed with sugar syrup). 

Hundred newly emerged honeybee workers 

(less than 24 hr. old) were introduced to each 

cage, and then the tested diets were introduced to 

the cages. The daily dead bees were recorded 

during the experimental period until all tested bees 

were dead in the cages for each diet. 

2.4.1.2. Effect of the tested diets as pollen 

substitutes on some morphological 

measurements of honeybee workers  
Not less than 2400 newly emerged honeybee 

workers (less than 24 hr. old) were used for this 

study. Three cages were used for each tested diet 

as well as another three cages for the control (fed 

with sugar syrup). 

Two hundred of the newly emerged honeybee 

workers (less than 24 hr. old) were introduced to 

each cage provided with the tested diet. The 

following morphological measurements were 

recorded for the tested bees represented the 

following ages; newly emerged worker bees (less 

than 24 hr. old) , 7 , 14 , 21 and 28 day old . 

2.4.2. Morphological measurements 

2.4.2.1. Hypopharyngeal glands 

The hypopharyngeal glands of the tested 

honeybee workers were dissected and mounted 

using saline solution (0.09% NaCl). According to 

the method of Hassanein, (1952), Wang and 

Moeller (1969) and Khalil, (1992), the mean 

length and width of the lobules (μ / lobule) were 

measured and recorded.  

2.4.2.2. Venom acid glands and poison sac 

The tested worker bees were anaesthetized 

with chloroform , then the venom acid gland was 

dissected and mounted using Ringer’s solution 

according to the method of Ruttner et al. (1978) . 

The mean length of the acid gland and poison 

sac/bee (mm/bee) for each tested bee were 

measured and recorded.     

2.4.2.3. Ventral nerve cord  

The tested bees were dissected in saline 

solution (0.09% NaCl) to study the ventral nerve 

cord. The ventral nerve cord was mounted on a 

slide and covered by glycerin gelatin according to 

the method of Salama, (1987). Mean length and 

width of the ventral nerve ganglia as well as the 

length of connectives among of ganglia /bee were 

measured and recorded (mm/worker) (El-Sherif, 

1974).         

 

3.RESULTS AND DISCUSSION 

3.1. Effect of tested diets as pollen substitutes 

on the length of life span of newly 

emerged caged honeybee workers  

The longest life span (32 days) was recorded 

in caged bees fed with liquid yeast (diet A) at 25% 

conc. which represented 133.33% of the control 

(24 days) fed on sugar syrup (1:1). On the other 

hand, the least life length (21 days) which 

represented 87.50% of the control (diet D) of 

caged bees was recorded by the diets; B and C 

(Table. 1). 

Concerning LT50% (day) (the time at which 

50% of bees were dead) it was noticed that 

feeding caged bees on liquid yeast diet (diet A)at 

25% conc. resulted in the longest LT50% (day) (23 

days) which represented 143.75% in comparison 

with the control (16.00 days) fed on sugar syrup 

(1:1) (diet D) .While the diets B, C and the control 

(diet D) recorded the lowest LT50% (day) (16 days 

for each,Table 1). 
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It could be concluded that the longest life 

length and the longest LT50% (day) of the newly 

emerged caged bees fed on liquid yeast diet  at 

25% conc. in comparison with other tested diets 

may be due to the highly stimulative effect of the 

diet components which increased the 

physiological status of the tested bees particularly 

their organs and glands. While the lowest effect of 

the other tested diets may be resulted from the 

lowest nutritive value of diets components which 

may be responsible for decreasing the developing 

of the glands and organs of the tested bees. 

The obtained results are in agreement with 

those of EI-Banby and Gorgui (1970), Knox et al. 

(1971) and Louveaxu et al. (1977). They 

concluded that the lifespan of worker bees 

increased when the rearing colonies were fed 

mixtures containing more supplemental protein 

feeding. Atallah and Abdel-Naby (1979) in Egypt 

fed caged groups of 100 newly emerged workers 

with sugar cane syrup. (B) Invert sugar (C) date 

extract, or (D) 1:1 sucrose solutions. After 14 

days, the percentage mortalities in caged bees 

were 90.3%, 92.0%, 84.3% and 43.0% in A, B, C 

and D respectively. Mansour (2002) using some 

diets as pollen substitutes found that diet C ( 200 

gm. dried brewer's yeast + 200 gm. skim milk 

powder + 400 gm. soybean flour +350 gm. clover 

extract + 1000 gm. sugar powder ) gave good 

results in the first year of experimentation for the 

life length of caged bees , while diet A (200 gm. 

dried brewer's yeast + 300 gm. corn flour + 400 

gm. chick pea flour + 100 gm. bran + 1000 gm. 

sugar powder + 500 ml. water ) was the best in the 

second year. Hassan and Khater (2006) indicated  

that the length of life (full time) of caged  

 

 

honeybee worker was the longest (31 days) in  

worker fed on bee bread followed by workers fed 

on 2 parts corn flour + 1part defatted soybean 

flour (24 days) and diet; 2parts bean flour + 1part 

date paste + 1part skimmed milk (20 days).  
3.2. Effect of tested diets as pollen substitutes on the 

morphological measurements of newly emerged 

caged worker bees (less than 24 hr. old) 

3.2.1.  Hypopharyngeal glands 

There were clear significant differences in the 

mean length and width of hypopharyngeal lobules 

among the different tested caged bees which were 

fed different diets. Caged bees 7 and 14 days old 

fed with liquid yeast (diet A) at 25% conc. 

recorded the highest mean length values of the 

lobules and followed by diet (B) and the control , 

while diet (C) indicated the lowest values of mean 

lobules length. On the other hand the same trend 

was also true in the mean width values of 

hypopharyngeal gland lobules (Table 2). Caged 

bees at 21 and 28 days revealed complete reduced 

of hypopharyngeal glands development. Thus the 

lobules were not detected to measure and record 

their length and width. 

From the obtained results it could be 

suggested that  when the tested caged bees started 

to feed on the tested diets as pollen substitutes and 

sugar syrup as control, the lobules of 

hypopharyngeal glands of the tested bees showed 

high values in their measurements particularly at 7 

and 14 day old. Increasing the measurements of 

the hypopharyngeal gland lobules were clearly 

marked with feeding bees on liquid yeast 

(Candida tropicalis) (diet A) at 25% conc., 

followed by diet (B) and sugar syrup as 

control(diet D). The poorly effect of the tested 

diets was recorded in caged bees 21 and 28 day 

old where the lobules of hypopharyngeal glands 

were completely reduced.  

3.2.2. Venom acid gland and poison sac 

Caged bees 7 and 14 day fed with liquid yeast 

(diet A) at 25% conc. indicated the highest mean 

values of the length of acidic gland and poison sac 

followed by diet (B) and sugar syrup as control 

(diet D). While, diet (C) indicated the lowest 

values, particularly in the mean length of acid 

gland (Table 2). 

Newly emerged caged bees (less than 24 hr. 

old) showed lower mean values of mean length of 

acidic gland and poison sac in comparison with 

caged bees at 7 and 14 days fed with liquid yeast 

and (diet A) at 25% conc., diet (B) and sugar 

syrup as control (diet D). This may be due to the 

fact that bees did not feed any diets in the cages at 

zero days.  

 

 

Table(1):The effect of some pollen substitutes on 

the life span (Day) of newly emerged 

caged worker bees 

Diet LT50% 
%of 

control 

Full life 

length 

%of 

control 

  A 23.00a 143.75 32.00a 133.33 

B 16.00b 100.00 21.00c 87.50 

C 16.00b 100.00 21.00c 87.50 

D 16.00b 0.00 24.00b 0.00 
A = 1000 gm sugar + 250 ml. liquid yeast + 750 ml. water 

B= 400 ml. liquid yeast (Candida tropicalis) + 200 gm. 

soya bean (lipid free) + 300 gm. bran + 100 gm. corn 
flour + 1000 gm. Sugar. 

C= 200 gm. dried brewer’s yeast (Sccharomyces sp.) + 400 

gm. soya bean (lipid free) + 400 gm. barley (apical + 

roots) +1000 gm. Sugar. 

D= Sugar syrup as control (1:1). 

LT50% (day) = the time at which 50% of bees were dead. 
Means designated with the same letter in the same column 

are not significantly different at 0.05 level of probability. 
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Table (2): The effect of some pollen substitutes on some morphological measurements of the hypopharyngeal glands, venom acid 

gland and poison sac of caged honeybee workers at different ages.   

Age of bees 
Tested 

diets 

Hypopharyngeal glands  
Mean length of 

acid  gland (mm.) 

Mean length of 

poison  sac (mm.) 
Mean length of   

lobules (μ)   

Mean width of 

 lobules (μ) 

Newly emerged 

bees 
 11.56 g (6.25-18.75) 7.81 h (6.25 – 12.5) 12.45 e (9.70 – 17.00) 1.33 f (1.00-1.75) 

7 days  

A 20.83 a (15.63-28.13) 10.63 e (12.50 – 15.63) 14.00 c (8.50 – 17.50) 1.63 d (1.25-2.00) 

B 18.64 c (12.50-28.13) 10.53 e (12.50- 15.63) 13.10 d (9.00- 16.20) 1.58 d (1.10- 1.80) 

C 15.63 e (9.38-21.88) 9.79 d (6.25 – 15.63) 11.54 f  (9.00 – 14.50) 1.85 b (1.50- 2.15) 

D 18.75 c  (12.50-28.13) 11.04 b (6.25 – 15.63) 12.74 e (9.50- 18.50) 1.59 d (1.25 -2.00) 

14 days 

A 19.98 b (15.63-28.13) 13.39 a (9.38 – 18.75) 15.30 a (11.00 -27.00) 2.09 a (1.75-2.30) 

B 17.99 d (15.63-25.00) 8.52 f  (6.25- 15.63) 14.66 b  (12.00-18.00) 1.44 e (1.25 -1.60) 

C 14.10  f  (14.0 – 20.25) 8.10 g  (6.0- 14.90) 10.80 g (8.10 – 14.70) 1.78 c (1.15 – 1.95) 

D 15.31 e (9.38 – 21.88) 10.42 c (6.25 -15.63) 10.50 h  (8.50 – 11.50) 1.87 b (1.50 – 2.25) 

21 days 

A 0.00 0.00 8.88 j (5.00-13.00) 1.28 g (1.00 -1.60) 

B 0.00 0.00 0.00 0.00 

C 0.00 0.00 0.00 0.00 

D 0.00 0.00 14.00 c (12.00-16.00) 1.57 d (1.50 -2.00) 

28 days  

A 0.00 0.00 9.67 i  (8.00-11.50) 1.37 f  (1.25 – 1.50) 

B 0.00 0.00 0.00 0.00 

C 0.00 0.00 0.00 0.00 

D 0.00 0.00 0.00 0.00 
A = 1000 gm sugar + 250 ml. liquid yeast (Candida tropicalis) + 750 ml. water 

B=400 ml. liquid yeast (Candida tropicalis) + 200 gm. soya bean (lipid free) + 300 gm. bran + 100 gm. corn flour + 1000 gm. Sugar. 

C=200 gm. dried brewer’s yeast (Sccharomyces sp.) + 400 gm. soya bean (lipid free) + 400 gm. barley (apical + roots) +1000 gm. Sugar.  

D= Sugar syrup as control (1:1).   

Means designated with the same letter in the same column are not significantly different at 0.05 level of probability. 
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Table (3): The effect of some pollen substitutes on some morphological measurements of the ventral nerve cord of caged honeybee  

workers at different ages.  

Age of 

bees 

Tested 

diets 

Ganglia Connectives 

Mean length (mm.) Mean width (mm.) Mean length (mm.) 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 

Newly 

emerged 

bees 

 19.78 h 20.31 f 20.31 f 26.25 g 19.38 g 16.66 h 20.31 f 18.13 g 23.75 e 19.38 e 78.13 i 61.25 k 63.13 h 11.25 e 

7 days 

A 28.13a 19.38g 18.13 h 23.75 h 23.44c 20.94d 20.63e 21.88b 21.25 f 18.75f 82.28h 70.63h 66.25e 10.94 F 

B 0.00 24.06b 18.75g 23.44 I 22.81d 0.00 19.69g 21.09 f 19.53g 21.88b 93.75 d 67.81 i 65.63 f 7.81 h 

C 24.06c 21.88 d 21.88 b 31.25 b 21.88 e 20.94 d 19.53 g 18.75 f 27.34 a 25.00 a 75.94 g 66.25 j 62.50 i 10.31 g 

D 23.44 d 26.56 a 23.44a 34.38 a 16.41 h 17.19 g 24.22a 20.31 d 19.53 g 17.19 h 84.38 g 73.44 f 70.31 c 10.16g 

14 days 

A 17.97 i 19.53 g 17.19 i 30.47 c 25.00 a 17.97 f 17.97 h 17.97 g 25.78 b 25.00 a 89.84 e 72.66 g 64.84 g 10.94 f 

B 25.00 b 23.13 c 20.63 e 27.50 f 24.38 b 22.81 b 21.88 b 21.88 b 18.75 h 21.25 c 87.5 f 75.00 d 68.75 d 12.5 d 

C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

D 21.09 f 21.25 e 21.25 c 28.13 e 22.81 d 25.00 a 21.25 c 23.75 a 24.22 d 21.88 b 96.88 c 74.38 e 66.25 e 10.31 g 

21 days 

A 21.88 e 20.94 e 20.94 d 28.13 e 21.88 e 21.88 c 17.81 h 18.75 f 25.00 c 20.31 d 115.63 a 82.19 b 77.19 a 17.19 a 

B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

D 21.88 e 17.19 h 21.88 b 29.69 d 21.88 e 18.75 e 20.31 f 19.53 e 25.78 b 21.09 c 96.88 c 81.25 c 75.78 b 13.28 c 

28 days 

A 20.94 g 20.94 e 21.88 b 30.31 c 20.94 f 21.88 c 20.94 d 19.69 e 25.94 b 17.81 g 112.5 b 83.44 a 77.19 a 16.56 b 

B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

D 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
A = 1000 gm sugar + 250 ml. liquid yeast + 750 ml. water 

B=400 ml. liquid yeast (Candida tropicalis) + 200 gm. soya bean (lipid free) + 300 gm. bran + 100 gm. corn flour + 1000 gm. Sugar. 

C=200 gm. dried brewer’s yeast (Sccharomyces sp.) + 400 gm. soya bean (lipid free) + 400 gm. barley (apical + roots) +1000 gm. Sugar.  

D= Sugar syrup as control (1:1).   

Means designated with the same letter in the same column are not significantly different at 0.05 level of probability. 
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Caged bees 21 and 28 day old recorded the lowest 

mean values in the mean length of acidic gland 

and poison sac in comparison with the tested bees 

7 and 14 day old. 

From the obtained results it could be 

concluded that caged bees fed with liquid yeast 

(diet A) at 25% conc. followed by diet (B) and 

sugar syrup as the control (diet D), indicated the 

lower mean values. While the tested bees at 21 

and 28 day indicated the lowest mean values of 

mean length of acidic gland and poison sac than 

bees 7 and 14 day old. It could be suggested that 

the appearance of ovaries development in the 

tested caged bees particularly 14, 21 and 28 days 

old, sharply affected the reducing development of 

the length of acidic gland and poison sac. This 

may be due to the unavailable protein components 

which are needed to venom acid gland and poison 

sac development. Most of this protein may be used 

by the bees for developing the ovaries in the caged 

bees. 

3.3.3. Ventral nerve cord 

There were clear significant differences in the 

mean length and width of the ganglia of the caged 

bees represented different ages fed with different 

pollen substitutes as well as sugar syrup as the 

control (Table 3). The newly emerged caged bees 

(less than 24 hr. old) indicated the lowest value of 

the mean length and width of the ganglia. The 

measurements were clearly increased with 

increasing the age of tested caged bees. Caged 

bees fed with diets (B and C) as well as sugar 

syrup (diet D), recorded the highest values of the 

mean length and width of the ganglia. While the 

tested bees fed with liquid yeast (Candida 

tropicalis) (diet A) at 25% conc. showed the 

lowest values, particularly in caged bees 7 and 14 

day old. In general the measurements of the 

ganglia (length and width) were clearly decreased 

particularly in caged bees 14, 21 and 28 day old. 

Concerning the mean length values of the 

connectives, liquid yeast (diet A) at 25% conc. 

and diet (B) indicated the highest values among 

the tested diets of caged bees represented 7 and 14 

days old. Whereas, caged bees 21 and 28 day old 

indicated the highest values in caged bees fed with 

liquid yeast (diet A) at 25% conc. than the control 

one (diet D). 

From the obtained results it could be 

suggested that the newly emerged caged bees 

which were not fed any diet in the cages at zero 

days recorded the lowest mean values of length 

and width of ganglia and their connectives. When 

these bees were fed with the pollen substitutes as 

well as sugar syrup as control, the measurements 

of the ganglia and connectives were clearly 

increased particularly in caged bees 7 day old fed 

with diets (B and C) as well as the control one 

(diet D). When tested caged bees increased in the 

age; 14, 21 and 28 day old the measurements of 

the ganglia clearly decreased in all treatments. 

While, the measurements of the connectives were 

markedly increased particularly in caged bees fed 

with liquid yeast (Candida tropicalis) (diet A) at 

25% conc. This may be due to the lower amounts 

of protein which were available for developing the 

ganglia and its connectives. It could be concluded 

that the ovaries development of caged bees 

particularly in ages 14, 21 and 28 days consumed 

high amounts of protein components for reactivate 

the ovary development.  

The obtained results are in agreement with the 

following authors; Whal (1954), Standifer et al. 

(1960) and Dietz (1969). They found that the 

development of body tissues, muscles, and glands 

such as the hypopharyngeal glands depends upon 

adequate amounts of some pollen substitutes in the 

honey bees diet. Rosca et al. (1972) in Poland fed 

groups of 100 bees with 50% sugar syrup alone 

(control) or with dried milk (5%) or brewer's yeast 

(2%). They found that the mean length of acinus 

of hypopharyngeal glands was 125 um for control, 

144 um for those given milk and 131 um for those 

fed on yeast. El-Barbary (1980) in Egypt found 

that the degree of development of hypopharyngeal 

gland and fat body was nearly about equal in 

workers fed fresh or stored bee collected pollen 

soybean meal and brewer's dried yeast at any level 

of concentration. Szymas (1994) in Poland 

mentioned that six pollen substitutes, with an 

amino acid composition similar to that of pollen 

were fed to groups of test bees in the laboratory. 

Bees fed on all diets showed satisfactory 

development of hypopharyngeal glands. Mansour 

(2002)  found that the interaction between the diet 

of  200 gm. Dried brewer's yeast + 200 gm. Skim 

milk powder + 400 gm. Soybean flour +350 gm. 

Clover extract + 1000 gm. Sugar powder  and 12 

day old was the best on the development of the  

hypopharyngeal glands. while the interaction 

among the diet of 200 gm. Dried brewer's yeast + 

200 gm. Skim milk powder + 400 gm. Soybean 

flour +350 gm. Clover extract + 1000 gm. Sugar 

powder  and 18 days old was the best . Hassan and 

Khater (2006) noticed that, the maximum 

development of hypopharyngeal glands was 

achieved between 6 – 12 days for all diets used as 

pollen substitutes. On the other hand, Youssef 

(1964) reported that in the 5 day pupae of honey 

bee worker, the total length of the ventral nerve 

cord increased and the sixth and seventh 

abdominal ganglia became joined together. Abo-

El-Naga, (1965) found that the terminal ganglion 

in the mature larval of the worker bee is in fact a 
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fusion of at least three ganglia. No external 

changes was observed in the central nervous 

system during the first day of the prepupal stage. 

In addition on the second day the longitudinal 

connectives between the first and second ganglia 

elongated. The second and third thoracic ganglia 

became united with the first two abdominal 

ganglia to form a large one. The longitudinal 

connectives between the third, fourth and fifth 

abdominal ganglia elongated. On the third day the 

suboesophageal ganglion became much smaller, 

while the second compound ganglion grew bigger. 

El-Sherif (1974) in his comparative histo-

morphological studies on the different individuals 

of honey bees found that the morphological 

differences in the nervous system were slightly 

affected with the age of pupa and adults. In fifth 

day pupa of worker 6
th
 abdominal ganglion joined 

with 7
th
 one. Symmetrical number of lateral nerves 

of ganglia during post- embryonic development of 

drone was observed. The reverse was shown in the 

worker, an asymmetrical number of lateral nerves 

of 8 abdominal ganglions slightly appeared in the 

second day prepupae, and then clearly observed 

during pupal and adult stages. Four nerves arised 

from the right side of the terminal ganglion and 

three from left side of the same ganglion.  
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دراسبت معملية على بعض البيئبت الغذائية كبدائل لحبوة اللقبح على بعض   .
الأنشطة البيولوجية والقياسات المورفولوجية لشغالات نحل العسل في 

  اعمار مختلفة والمحجوزة في أقفاص سلكية
 

*محمود عزت زكريا- محمود السيد نور- هدى محمد حماد - عزة توفيق عاشور  
الجٌزة-  جامعة القاهرة – كلٌة الزراعة –قسم الحشرات الاقتصادٌة والمبٌدات   

  الجٌزة– الدقً – مركز البحوث الزراعٌة –معهد بحوث وقاٌة النباتات -  قسم بحوث النحل * 
 

 ملخص
 

أجرٌت هذه الدراسة لمعرفة تأثٌر البٌئات الغذائٌة كبدائل لحبوب اللقاح على بعض الأنشطة البٌولوجٌة والقٌاسات 
: المورفولوجٌة لشغالات نحل العسل فً اعمار مختلفةو كانت النتائج المتحصل علٌها كالتالى

 ٌوما وذلك لشغالات نحل العسل المحجوزة داخل أقفاص سلكٌة والمغذاة على 32كانت أطول فترة عمر سجلت هً 
 ٌوما 24 وهً D من القٌم المتحصل علٌها من الكنترول % 133.33وهذا ٌمثل %  25  بتركٌز Aالخمٌرة الحٌة السائلة 

من قٌم % 87.5 ٌوما والتً تمثل 21بٌنما تم تسجٌل أقل فترة عمر وهً . للشغالات المغذاة على المحلول السكري فقط
جم 200+  مل خمٌرة حٌة سائلةB( 400الكنترول وذلك فً الشغالات المحجوزة فً أقفاص والمغذاة على البٌئات الغذائٌة 

 ) جم خمٌرة طبٌة مٌتة سائلةC( 200 (, كجم سكر1+  جم دقٌق ذرة 100+  جم ردة  300+ فول صوٌا منزوع الدسم 

Saccharomyces sp.) + 400 كما كان تأثٌر الخمٌرة  .( كجم سكر1+  جم فول صوٌا منزوع الدسم 400+  جم شعٌر

الحٌة السائلة على القٌاسات المورفولوجٌة لبعض الغدد والأجهزة مثل الغدد تحت البلعومٌة وغدة إفراز السم والحبل العصبً 
. البطنً أكثر وضوحا عن البٌئات الغذائٌة الأخرى

110-103(:2008أبرٌل)العدد الثانى  (59)المجلد -  جامعة القاهرة–المجلة العلمٌة لكلٌة الزراعة 
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