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ABSTRACT 

Twenty seven of free-flying honeybee colonies were fed 

on potential pollen substitute.  Four additional stimulants 

(anise oil, citral, geraniol and nerol) were mixed with the pollen 

substitute diets at two rates 2 and 4 ml/1 kg dry ingredients for 

each tested stimulant.  

The low concentration of anise oil, citral, geraniol and 

nerol increased the amounts of consumed diets  of 54.5, 61.4, 

58.2 and 17.3 times as control (untreated substitute), 

respectively.  No variations were detected between the diet 

consumption at both levels of stimulant(2ml&4ml/1kg dry 

ingredients) in the case of anise oil and citral.  

The sealed brood areas increased by 64. 3,74. 6,68. 8 

and 5. 8% with the feeding on the diets scented with 2 ml of 

previous stimulants, respectively.  

Generally, citral oil was the best stimulant at both levels 

while nerol achieved fewer stimulant than others.  

 

INTRODUCTION 

Bee colony depends on pollen grains as a source of protein, 
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minerals and vitamines.  Sometimes, some places suffered from the 

shortage of pollen grains.  Then, the beekeepers provide the colonies with 

additional substitutes as a source of nutrients. The pollen substitutes lack 

the attractiveness for bee (Waller et al. ,1970). However, many factors 

may be affected the rate of feeding consumption (Standifer et al.,1973)  

as physical properties of pollen, nutritional imbalance, phagostimulating 

properties of pollen and absence of necessary digestive enzyme.  Free 

(1970) and El-Zoghby and EL-Ansary (1986) illustrated that the pollen 

oils affected severly on the pollen consumption. The extracted oils of 

citrus pollen grains attracted 105 workers while its pollen cake attracted 

12 workers only (EL-Zoghby and EL-Ansaary,1986). In a free choice 

comparison, bees feed considerably more pollen than pollen substitute 

(Wahl,1963 and Haydak,1967).  

 Attempts to increase the palatability of pollen substitute by 

adding certain essential oils to the diet showed that the consumption of 

diet may be increased. Boch and Shearer (1962) mentioned that major 

odorous compounds produced by scent gland are oxygen-containing 

monoterpens that function as powerful attractants. Geraniol is the major 

compound present and also is the main part of rose oil. Shearer and Boch 

(1966) identified citral and two isomers of it as a scent gland products.  

These products are good attractants to workers.  

EL-Ansary (1977 and 1998) mentioned that the maximum 

attraction of the honeybee. workers was recorded at very low 

concentrations of citral, nerol and geraniol oils under the field conditions, 

and the consumption of pollen substitutes was increased by adding citral. 

Williams et al. (1981)showed that nerol enhances the attractancy of a 

synthetic scent pheromon. On the other hand, Maliszewska et al. (1997) 

added geraniol to sugar candy to increase its attractiveness to workers.  

Waller et al. (1970)used anise oil to increase the palatability of 

dry pollen substitute.  

The present work was conducted for the ability of increasing the 

consumption rate of pollen substitutes by the honeybee workers, which 

affecting on brood rearing activity.  
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MATERIALS AND METHODS 

Twenty seven of free-flying honeybee colonies in the same 

strength were used in this experiment from Jan,18,1999 to April 22,1999. 

Before starting the experiment, the colonies were selected in serial 

numbers from 1 to 27 at random.  Colonies were divided into 9 groups (8 

groups treatments and one group control) each containing 3 colonies.  

Feeding diet contains a mixture of soybean flour 21.04%,boiled 

potato 21.04% (on the basis of dry ingredients), medicinal  dried  

brewers` yeast14.03%, dried skim milk 14. 03%,boiled egg yolk 7. 01% 

and sucrose 22. 85%. This mixture contains 23% protein(calculated on 

the basis of protein content of the previous components).  

      Selected stimulant was added to the diet as follows: 

1. Colonies from 1 to 3: anise oil (obtained from Hammann 

manufacturers of beekeeping supplies,Germany)2 ml/1000 gm 

dry ingredients.  

2. colonies from 4 to 6: anise oil 4 ml/1000 gm dry ingredients .  

3. Colonies from 7 to 9: citral oil (extracted from lemon grass by 

Roure Bertrand Dupont,Grass,France) 2 ml/1000 gm dry 

ingredients.  

4. Colonies from 10 to 12: citral oil 4 ml/1000 gm dry ingredients.  

5. Colonies from 13 to 15: geraniol oil (extracted from Geranium 

by Roure Bertrand Dupont,Grass,France) 2 ml/1000 gm dry 

ingredients.  

6. Colonies from 16 to 18: geraniol oil 4 ml/1000 gm dry 

ingredients.  

7. Colonies from 19 to 21: nerol oil (extracted from Nerol petals 

by Roure Bertrand Dupont,Grass,France) 2 ml/1000 gm dry 

ingredients.  

8. Colonies from 22 to 24: nerol oil 4 ml/1000 gm dry ingredients.  

9. Colonies from 25 to 27(control): stimulant free.  

Feeding dates began from Jan. 18 to April 8,1999 at 10-day 

intervals.  Each colony received one patty (placed on a polyethylene 
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sheet of 20x20 cm) conversed directly on the top bars of brood combs.  

Each colony was provided with one liter of a 2:1(w/w)sugar water 

solution from Jan. 18, 1999 until March 19, 1999 at 10-day intervals, and 

with one liter of a 3:2 (w/w) sugar water solution on March 29, 1999 and 

April 8, 1999.  

The quantities of the consumed diet for each colony were 

estimated every 10 days, and the sealed brood areas were measured every 

12 days. 

Data were statically analyzed using Steel and Torrie methods 

(1984).  

RESUITS AND DISCUSSION 

1-Effect of different feeding stimulants on the consumption of the pollen 

substitute: 

Data in Table (1) and Figure (1) clearly indicated that pollen 

substitute diets provided with  any of feeding stimulant (anise oil, citral 

oil, geraniol oil   and nerol oil 2ml)  were consumed  sooner than 

untreated diet (control).  

The total diet consumptions arranged descendingly as citral oil 

(4ml & 2ml), geraniol oil (2ml), anise oil (2 ml & 4 ml),nerol oil (2ml), 

geraniol oil (4ml) , nerol oil (4ml) and control.  

Statistical analysis (Table 1) emphasized that the pollen 

substitute  



 

 

 

 

 

 

J.Agric.&Env.Sci.Alex.Univ.,Egypt                                   Vol.3 (2)2004 

18 



 

 

 

 

 

 

J.Agric.&Env.Sci.Alex.Univ.,Egypt                                   Vol.3 (2)2004 

19 

scented with any feeding stimulant was consumed significantly more 

than the control at the probability of  0.05, except in the cases of geraniol 

and nerol (4 ml/1 kg dry ingredients). Also, there were no significant 

differences between the two levels in cases of anise oil and citral, while 

geraniol and nerol at the level of (2ml ) were significantly more effective 

than level of (4ml), while citral did not differ significantly from gerniol, 

and was better than anise oil at (2 ml) level.  

Generally, the feeding consumption of the most preferred diets 

were increased gradually through the 1st four weeks (from Jan. 28 to 

Feb. 27)  and then decreased to the end of the experiment. This decrease 

may be attributed to the increasing of the workers activity in collecting 

natural pollen grains.   

        The obtained data confirmed the findings of Shearer and Boch 

(1966) El-Ansary (1977) and Maliszewska et al. (1997). They found 

that citral was highly attractive to workers followed by geraniol. Also, 

Waller et al. (1970) showed that anise oil was effective in increasing the 

palatability of pollen substitutes. The obtained results indicated that 

there was no need to increase the rate of stimulants to 4ml/1 kg dry 

ingredients for all tested stimulants. 

2-Effect of adding feeding stimulants to the diets on the brood rearing  

    activity: 

Data in Table (2) and Figure (2) show the areas of sealed brood 

(inch)
2
 produced by colonies fed on the pollen substitute provided with 

the previous feeding. Stimulants. The sealed brood areas arranged 

descendingly for diets treated with citral (2ml & 4ml) , nerol (2 ml & 4 

ml) ,control and geraniol (4 ml).  

All tested diets provided with citral (2 ml & 4 ml), geraniol (2 ml) and 

anise oil (2 ml) increased significantly the amount of reared brood than 

other treatments at the probability of 0.05 Also, no significant 

differences were found between high and low concentration in the cases 

of anise oil, citral and nerol, while the low concentration of geraniol was 

significantly more effective than the high concentration. 
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        Adding the previous selected stimulants to the pollen substitute 

induced the queen to lay more eggs producing much brood area sooner 

than other free diet (control).  

As shown in (Table 2) the colonies provided with diets treated with 

the most preferred feeding stimulants tended to increase brood rearing 

gradually  from Jan.30 until March, 7. It may be attributed to the gradual 

increases in the consumption of these diets during this period . After 

March, 19 the colonies tended to decrease brood rearing activity slowly 

until April, 12. This may be attributed to storage  the collected pollen 

and nectar in brood nest, and consequently the space empty left for 

brood rearing was reduced.  

Generally, data in Tables (1 & 2) show that increasing feeding 

consumption of diets is synchronizer with increasing the brood areas. 

These results mean a positive correlation between feeding diet 

consumption and reared brood areas.  

Adding 2ml of citral, anise oil or geranial /1000 gm dry ingredients 

of the pollen substitute is recommended when there is a need to increase 

the brood rearing activity in honeybee colonies.  
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Fig. 1: Total amounts of the pollen substitute (scented with 

different feeding stimulants) consumed by the 

honey bee colonies compared with the 

consumption of the unscented pollen substitute. 
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Fig. 2: Total amounts of sealed brood produced by honey bee colonies 

with the pollen substitute (unscented or scented with different 

feeding stimulants) 
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 الملخص العربً
 

تأثٌر إضافة المحفزات الغذائٌة على استهالك بدائل حبوب اللقاح تربٌة الحضنة 
 فً طوائف نحل العسل

 
  1خالد صالح عبد الحمٌد – 2دمحم عباس عبد اللطٌف  – 2مة األنصاري أسا – 1خلٌل عبد هللا دراز 

 
 جامعة اإلسكندرٌة –كلٌة الزراعة بدمنهور  -قسم مكافحة اآلفات وحماٌة البٌئة  -1
 جامعة اإلسكندرٌة  –كلٌة الزراعة  -قسم الحشرات االقتصادٌة   -2
 

ان في منحل مزرعة كلية الزراعة لقد تمت الدراسة الحالية على طوائف نحل عسل حرة الطير
أبيس وذلك لدراسة تأثير جاذبات تغذية مختلفة على استهالك بديل حبوب لقاح وكذلك على  -بالشاطبى 

  .تربية الحضنة

 .تأثٌر التغذٌة المختلفة على استهالك بدٌل حبوب لقاح -:أوالا 

كانت   (1999-4-18إلى  1-18في الفترة من )الكميات الكلية المستهلكة من بديل حبوب اللقاح 
وذلك عند إضافة زيت الينسون  (البديل بدون جاذب)مرة قدر المقارنة  17.3،   58.2،   61.4،  54.5

على الترتيب في حين أنها كانت  (ةــكجم بيئة جاف1/مل 2بمعدل )أو السترال أو الجيرانيول أو النير ول 
كجم  1 /مل 4لك عند إضافة الجاذبات السابقة بمعدل مرة قدر المقارنة وذ  1،  1.8،  62.2،   51.8

  .بيئة جافة على الترتيب

ا    .تأثٌر التغذٌة المختلفة على نشاط تربٌة الحضنة -:ثانٌا

عند مقاومة كمية الحضنة المغطاة الكلية المنتجة بالكمية المنتجة بواسطة المقارنة فإن تغذية 
عند  %5.8  38.8،  74.6،  64.3ت زيادة قدرها طوائف نحل العسل على بديل حبوب اللقاح سبب

كجم 1/مل 2إضافة زيت الينسون أو السترال أو الجيرانيول أو النير ول له على الترتيب وذلك بمعدل 
كجم بيئة جافة فإن الزيادة في كمية الحضنة المغلقة 1/مل4عند إضافة جاذب التغذية بمعدل  .بيئة جافة

ة وذلك في حالة زيت الينسون والسترال على الترتيب بينما عن المقارن% 74.5،  54.1كانت 
 .على الترتيب % 4.6 12.9الجيرانيول والنير ول أديا إلى انخفاض قدرة 

 


