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ABSTRACT: A study was conducted in a private apiary located at El Mahala Elkobra, Gharbia to 

assess the impact of bee hybrid, supplemental feeding and the strength of production unit (bee colony) 

on royal jelly production in addition, queen cup material, age of grafted bee larva and royal jelly 
harvest interval were also taken in consideration. The results clear that the highest royal jelly 

production was attained when grafting one day old larvae. However, the differences between 
Carniolan and Italian hybrids in royal jelly production was insignificant. In addition, stronger colonies 

yielded higher royal jelly production than weaker ones in both honeybee hybrids. Using queen cups of 
honeybee wax produced the highest royal jelly yield followed by bee wax coated plastic cups, whereas 

plastic cups came in the last class. Regarding the effect of supplemental feeding (AD3E, Vit.B 

complex, Amino) in syrup and in patty, it is clear that AD3E induced the highest effect on royal jelly 
production, follow by Amino then Vit. B complex. Offering the additives in syrup was more potent 

than in patty the highest royal jelly yield was gained when harvesting process was made at 3 days post 
grafting. Mean while severe reduction in royal jelly yield was dectected when harvesting was taken 

place at 4 days post grafting. 

Key wards: Carniolan hybrid Harvest interval, Bee wax queen cups Royal jelly, Larval age, Grafting 

larvae, Apis mellifera L. Pollen substitute, Supplements, Number of grafts 

INTRODUCTION 

Honeybees are considered the most important 

useful economic insects due to their vital role in 

pollinating the crops, in addition to the colony 

protucts which maximize the beekeeper income. 

Royal jelly, in particular, is characterized by its 

high nutritional and medicinal value. Therefore, 

it has become one of the most important bee 

product, especially in the communities of higher 

culture. 

Nowadays, many beekeepers directed their 
apiaries towards royal jelly production to gain 
higher income due to its higher marketprice and 
to the rapid production cycle, especially it could 
be produced all the year round. Therefore, great 
effects are paid to maximize the colony royal 
jelly production. From this standpoint, the 
present research was designed to study the 
impact of some factors affecting the production 

process of royal jelly, including bee hybrid, 
supplemental feeding and colony strength as 
well as some technical measures such as queen 
cup material, age of grafted bee larva and royal 
jelly harvest interval. 

MATERIALS AND METHODS 

The present investigation was carried out in a 
private apiary located at El- Mahala El- Kobera, 
Gharbia Governorate during the period extended 
from 2018- 2020. The aim was to investigate 
same factors affecting royal jelly production of 
honeybee colonies.             

Materials 

Honeybee colonies 

Honeybee colonies of Carniolan and Italian 
hybrids were used in two types (groups). The 
first group was hybrid colonies certainly of F1 
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of both hybrids were used as the source of larvae 
used for grafting queen cups, whereas the 
second group colonies were between F2- F3 of 
both Carniolan and Italian hybrids that were 
prepared and cared according to the plan of 
study. Such colonies were prepared as follow: 

Strong colonies of both hybrids were chosen 

in enough numbers for the proposed 

experiments. Such colonies were compressed on 

6 combs covered dense with bees after shaken 

off the covered bees on the combs inside their 

respective colony. Each colony was considered 

when containing one unsealed brood comb, 4 

sealed brood combs mostly up to emerge, one 

comb of stored pollen, a lot of young bees 

shaked from other colonies. 

The test colonies were fed regularly on 2:1 

sucrose syrup and pollen substitute when not 

prevented according to the aim of the 

experiment. Royal jelly producing colonies were 

orphaned 24 hrs before the onset of any 

experiment (introducing grafting queen cups 

bearing frames which located between unsealed 

and sealed brood combs). 

Queen cups 

Three types of queen cups were used as 

described for each experiment as follow: 

- Bee wax queen cups 

- Plastic queen cups 

- Plastic queen cups coated with bee wax by 

immersing  the plastic cups in molten bee wax  

The cups were fixed with molten wax on 

wooden bars at the rate of 15 cups/bar. Two or 

three bars were held on one wooden frame 

holding queen cups. 

Grafting process 

The process was performed in condition 

grafting room. Wet grafting method was applied 

by transferring larvae (1-2 days old) on diluted 

royal jelly with water (1 :1). Grafting process 

was performed using stainless grafting needle. 

Grafted cups on the frame holding were moved 

in welt thick clothes to royal jelly producing 

colony to avoid the adverse effects of climatic 

factors. Then the frame was inserted between 

brood combs quickly to avoid bees attack from 

other colonies. 

Harvesting royal jelly 

Harvesting royal jelly was made at three 
harvest intervals i.e. 2, 3and 4 days post grafting 
unless defined according to the experiment. On 
royal jelly collection the frames holding queen 
cups were moved quickly to grafting room after 
discharding (dislodging) bees covering using 
bee brush. There after the tips of the cups were 
carefully shaved off using sharp razor blade, 
then larvae were removed and royal jelly was 
collected and weighed. Three harvests (batches) 
were made from each colony then mother queen 
were re-introduced in their respective colonies 
to avoid laying workers existence.   

Nutritional supplements 

The following nutritional food additives were 
used mixed in pollen substitute patty or 
dissolved in sucrose syrup (1:1) to feed royal 
jelly producing honeybee colonies  

AD3H 

The product is manufactured by United 
Company for Supplements in liquid form in 
which each one liter contains Vitamin A 
(100000000 IU), Vitamin D3 (20000000 mg) 
and Vitamin E (40000 mg). 

Amino 

This supplement is composed of: Lysine (440 
mg), praline (1700mg), L-arginine (480 mg), 
panthoenol (4000 mg), Thropine(80 mg), 
Glutamic acid (1000 mg), Glycine (2600 mg), 
phenylalanine (200 mg), Methonine (80 mg), 
Aspartic acid (500 mg), Sereine (100 mg) 
Alanine (1000 mg), Essential amino acid (260 mg). 

Vit. B 

Complex produced by Agri-vit Company for 
Vitamins and Food Supplements Cairo, Egypt 
Each liter contains Vit. B1 (2000 mg), Vit.B2 
(10000 mg), Vit. B 6 (5000 mg), Vit. B 12 (20 
mg), pantothenic acid (20000 mg), Nicotinic 
acid (50000 mg), Folic acid (1000 mg) and 
Vit.K3 (5000 mg) dissolved in one liter of 
distilled water. 

The Experiments 

Investigating the effect of age of grafted 

larva and harvest interval on royal jelly yield 

This experiment was carried out during 

spring season of 2018. Honeybee worker larva 

of one and 2 days old of F1 Carniolan and F1 
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Italian hybrid colonies were grafted in 30 bee 

wax queen cups for each hybrid. Two bars 

holding (bearing) 15 grafted cups each were 

held on one frame that inserted in the prepared 

orphaned colonies of both hybrids. Royal jelly 

was collected at 2, 3 and 4 days post grafting 

then weighed using electronic balance of 2 

decimals and recorded as mg/ cup. 

Investigating the effect of queen cup 

material and colony strength on royal jelly 

production 

The present experiment was performed 

during summer season of 2019. Twelve 

honeybee colonies were used (six Carniolan and 

six Italian hybrid colonies). The colonies of each 

hybrid were divided into two groups of 3 

colonies each as follow:  

Group 1 colonies were compressed colonies 

of 4 combs covered with bees (nucleus level). 

Group 2 colonies were compressed on six combs 

covered with bees. All the test colonies of the 

two hybrids were orphaned 24 hrs before 

inserting grafted queen cups with one day old 

larva of the same subspecies. 

Queen cups were made of bee wax, plastic 

and plastic coated with molten bee wax. Royal 

jelly was harvested 3 days post grafting and 

expressed as mg/ cup. 

Investigating the effect of nutritional 

supplements on royal jelly production of 

honeybee colonies 

This experiment was made on Carniolan and 
Italian hybrid colonies. Three supplements were 
tested i.e. AD3E, Vit.B complex and Amino. 
The supplements were offered to the test 
colonies dissolved in sucrose syrup (1:1) and in 
pollen substitute patty placed in perforated 
plastic saccules to be put on the top bar of the 
test colonies at the rate of 300 g/colony and 
renewed every 4 days to avoid its dryness. 
Wooden frame bearing 30 bee wax queen cup 
grafted with one day old was inserted between 
open and sealed brood combs. Royal jelly yield 
was harvested at 2, 3 and 4 days post grafting 
and the yield was expressed as mg / cup.  

Analysis of variance was made normally 

according to Snedecor and Cochran (1967) 

methods, that calculated according to COSTAT 

computer program (Anonymous, 2005).  

RESULTS AND DISCUSSION 

Effect of Age of Grafted Larva and Harvest 

Interval on Royal Jelly Production 

Data presented in Table 1 clear that the mean 

royal jelly production (mg/ queen cup attained 

353, 398.33 and 296 mg/ cup when grafting 1 

day old Carniolan larva and 290.67, 358 and 

246.33 mg/ cup for 2 days old grafted Carniolan 

hybrid larva and when harvesting process was 

performed at 2, 3 and 4 days post grafting, 

respectively. The corresponding quantities for 

Italian hybrid colonies were 390.67, 386.67 and 

308.33 mg/cup grafted with one day old larva 

and 331.67, 349.33 and 260 mg/cup grafted with 

2- days Italian hybrid larva. Analysis of data 

detected significant differences between the 3 

harvest intervals where collecting RJ at 4 days 

post grafting showed the least significant 

quantity of harvested royal jelly, meanwhile 

collecting royal jelly at 3 days post grafting 

yielded the highest significant royal jelly 

quantity. In addition, the younger the grafted 

larva, the higher significant the royal jelly yield. 

On the other hand, the differences between. 

Carniolan and Italian hybrid colonies in the 
collected quantities of royal jelly were 
insignificant (Table 1). Obtained results are 
supported by those of Muli et al. (2005) who 
reported insignificant difference in royal jelly 
production between A.m monticola and A.m 
scutella. However, larval age, feeding and 
harvest time showed significant differences in 
royal jelly production between races. On the 
other hand, Chen Chi Tung (2000), Toledo 
and Mouro (2005) and Garcia and Couto 
(2005) reported significant variations in royal 
jelly production between races. Similarly, 
Sahinler and Kaftanuglu (2005) measured 
3748 , 325 ± 6.7 and 200 ± 1.1 mg royal jelly/ 
cup for Carniolan, A.m carnica, Mugla bees, 
A.m anatolica and A.m caucasica, respectively. 

Of course, the younger the larval age on 

grafting, the heavier the resulted queen weight 

and the greater the royal jelly yield. However, 

many researches have had reported varied 

results in this respect that may be due to the 

varied experimental conditions (biological, 

climatic, processing, evaluating conditions). For 

instance, Abd El-Salam et al. (1980) and 

Chang et al. (1993) agreed that grafting one day  
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Table 1. Effect of honeyhee hybrid, age of grafted larva and harvest interval on royal jelly 

production (mg/cup) during spring season of 2018 

Bee hybrid Age of grafted larva ( day) Harvest interval (days) 

2 3 4 Mean 

 

Carniolan 

1 353 398.33 296 349.11 

2 321.835 378.165 246.33 271.165 

 

Italian 

1 390.67 386.67 308.33 361.89 

2 331.67 349.33 260.0 313.67 

Mean 
Carniolan 371.835 378.165 271.165 321.22 

Italian 361.17 368.0 284.15 337.77 

LSD 0.05 for 

Bee hybrid = ns 

Age of grafted larva = 16.418 

Harvest interval = 26.107 

Interaction bt.3factors =40.215 

 

old larva yielded the highest royal jelly quantity 

than other ages. Meanwhile, El Sherif et al. 

(1994) stated that royal jelly collected after 

grafting 72 hrs old was higher than collected 

from the cups grafted with 12hrs larva. 

However, Ahmed (1995) reported that grafting 

with 12hrs old larva or less is the best for royal 

jelly production than the older larva. Gilles- 

Fert (2003) stated that grafting 2 days old larva 

and colleting royal jelly after 3 days increased 

royal jelly production. Regarding the effect of 

harvest interval (time) post grafting, it seems 

that it possessed greater effect on royal jelly 

production. Generally, many researches 

statements agreed that 3 days post grafting is 

considered the best time for collecting the 

highest possible royal jelly quantity per cup and 

per colony. For instance, El Din and El Samni 

(1990) harvested 343.6+- 8.87 and 428.46 +  

- 8.75 mg/ royal jelly/cup after 2 and 3 days post 

grafting. Similary, Cheng and Chang (1993) 

harvested 553.1+- 79.1 and 379.5+-50 mg/ cup 

at 3 and 2 days post grafting, respectively. The 

same trend was also reported  Sahinler and 

Sahinler (2002), Kumova et al. (2005), 

Baungratz et al. (2005), Sajwan and Mall 

(2008) and Guo YaHui et al. (2015).  

Moreover, Singh and Tiwari (2013) went so 

far, indicating that royal jelly yield was found as 

190.5% higher in 72 hrs harvesting time interval 

over that of 48 hrs. 

Effect of Colony Strength and Queen Cup 
Material on Royal Jelly Production 

Data presented in Table 2 indicated that the 
mean royal jelly yield (mg/cup) recorded 300.33, 

238.67 and 284.67 mg/cup in compressed 
Carniolan colonies with 4 frames covered with 
bees and 359, 377.33 and 350.33 mg/cup for 
compressed stronger Carniolan hybrid colonies 
for bee wax, plastic and plastic cups coated with 
bee wax, respectively. The corresponding figures 
for Italian hybrid colonies were 315.6, 235.33 
and 287.33 mg/cup for compressed median 
colonies and 384.33, 346, and 388.67 mg/cup 
for compressed stronger ones. The sqme trend 
was also reported by Rana et al. (1996).  

Obtained results indicated that the highest 
significant royal jelly yield was produced in bee 
wax cup followed by plastic cups coated with 
bee wax. On the contrary , plastic cups showed 
the least royal jelly quantity ,especially in 4-
frames covered with bees producer colonies, 
while 6- frames ones did not manifest significant 
differences between the 3 types of queen cup 
material in general. In connection, Karldag and 
Genic (2009) stated that queen cup material is 
considered one of the main factors affecting 
royal jelly production. In (1999) Durmas and 
Guler harvested 401.26± 3.38 and 371.04 ± 8.7 
mg/pure wax and commercial wax cups, respectively. 
On the contrary, EL-Din and El Sammi (1990) 
and Chhuneja and Gill (2012) reported that 
rubber and PVC cups produced higher royal 
jelly than wax cups, respectively. 

Effect of Supplemental Feeding on Royal 

Jelly Production 

The mean royal jelly yield in Carniolan and 
Italian hybrid colonies (mg/cup) harvested after 
2,3 and 4 days post – grafting one day old larvae 
in bee wax queen cups that inserted in colonies 
offered AD3E, Vit.B. complex and Amino in 
syrup and in patty was studied in comparison  
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Table 2. Effect of bee hybrid, colony strength and queen cup material on royal jelly yield 

(mg/cup) harvested at 3 days post- grafting one day old larva during summer season of 

2019 

Bee hybrid No: combs covered 

with bees 

Cup material Mean 

Bee wax Plastic Plastic coated with bee wax 

 

Carniolan 

4 300.33 238.67 284.67 274.446 

6 354 377.33 350.33 362.22 

 

Italian 

4 315.67 235.33 287.33 279.44 

6 384.33 346.0 338.67 355.33 

Mean 
Carniolan 329.665 308 317.5 318.38 

Italian 350 290.665 313 317.88 

LSD 0.05 for 

Bee hybrid = ns 

Colony strength = 13.897 

Queen cup material = 17.020 

Interaction bt.3 factors = 34.040 

 

 

with the royal jelly yield of colonies of the two 

hybrids offered sucrose syrup or patty without 

any additives. Data obtained in Table 3.  

indicated that the mean royal jelly yield/cup 

recorded 321, 343 and 219.33 mg/cup for AD3E 

in syrup offered to Carniolan hybrid colonies 

with harvest intervals of 2,3 and 4 days post- 

grafting ,respectively. The corresponding figures 

for AD3E added to the patty were 298, 317.67 

and 212.33 mg/cup. Regarding Vit.B complex in 

syrup ,it resulted in royal jelly yield of 281, 

34.67 and 244.33 mg/cup when collected at 2,3 

and 4 days post grafting. The respective figures 

for Vit.B complex offered in patty were 268, 

323.67 and 23,33 mg/cup. Concerning the royal 

jelly yield with Amino in syrup ,it recorded 325, 

352.33 and 224 mg/cup when harvested at 2,3 

and 4 days post grafting from Carniolan hybrid 

colonies.Royal jelly yield with Amino in patty 

under the same circumstaces recorded 256, 297 

and 211.33 mg/cup Carniolan hybrid colonies 

received patty alone yielded 244.33, 252.33 and 

202 mg royal jelly/cup meanwhile those receive 

sucrose syrup (1:1) alone produced the lightest 

royal jelly yield, recording 206.33, 225 and 178 

mg/cup when collected at 2,3 and 4 days after 

grafting , respectively (Table 3). The picture for 

Italian hybrid colonies received the nutritional 

supplements in sucrose syrup or in patty (pollen 

substitute) was not greatly differed as the 

statistical analysis revealed insignificant 

differences between the two hybrids. For 

instance, royal jelly yield (mg/cup) for Italian 

colonies recorded 310.67, 325.33 and 237.33 for 

AD3E in syrup and 324.67, 327 and 217.67 

mg/cup for AD3E in patty , 275, 313 and 231.67 

for vit B complex in syrup , 266.67  , 347 and 

226 mg/cup for vit B complex in patty, 278.67, 

358.33 and 234.67 mg/cup for for Amino in 

syrup 259, 278 and 190 mg/cup for Amino in 

patty when harvest intervals were 2,3 and 4 

days, respectively.  

Discussing the data obtained revealed the 

following: 

It is clear, in general that offering the 

supplements in syrup caused more inducement 

to the glands secreting royal jelly thus the yield 

became higher than when offered in patty. This 

phenomenon could be attributed to the rapid 

ingestion (take up) of the supplements in the 

syrup quicker than in the patty. 

In addition, harvesting royal jelly after 3 days 

of grafting one days old larva in bee wax queen 

cups proved to be the best time. Moreover, all 

the 3 test supplements, induced significantly 

royal jelly production, at any harvest interval 

whatever offered in syrup or in patty (pollen 

substitute) more than patty or syrup without any 

supplements and this is may be due to the active 

role of the vitamins and amino acids constituting 

the supplements which inhance some 

biochemical reactions, especially in brood food 

glands which, in turn, induced royal jelly 

secretion.        



676            Salem, et al. 

Table 3. Effect of supplemental feeding of Carniolan and Italian hybrid colonies on royal jelly 

production (mg/cup) at different harvest intervals during 2020 

Bee hybrid Carniolan hybrid Italian hybrid 

Type of feeding Harvest interval (days) 

2 3 4 2 3 4 

AD3E in syrup 321 343.67 219.33 310.67 325.33 237.33 

AD3E in patty 298 317.67 212.33 324.67 327.0 217.67 

Vit. B. complex in syrup 281 321.67 244.33 275.0 331.0 231.67 

Vit. B. complex in patty 286 323.67 231.33 266.67 347.0 226 

Amino in syrup 325 325.33 224.0 278.67 358.33 234.67 

Amino in patty 256 297.0 211.33 259.0 278 190 

Patty 244.33 252.33 202.0 246.67 243.33 169.33 

Sucrose syrup (1:1) 206.33 225 178.0 198 220.67 172.67 

LSD 0.05 for 

Bee hybrid = ns 

Type of feeding = 17.388 

Harvest interval = 10.648 

Interaction bt.3 factors = 42.593 

 
In addition, the patty alone is more potent in 

inhancing royal jelly production than sucrose 

syrup alone, of course due to the patty contents 

of nutritional food staffs needed for the glands 

development and royal jelly secretion. In 

connection, Sahinler and Kaftanuglu (1997) 

found that bee colonies received pollen 

substitute produced more royal jelly than those 

fed on sucrose syrup. However, Toledo et al. 

(2010) reported insignificant difference in royal 

jelly production between colonies received 

protein diet (35% crude protein) and control 

colonies did not receive protein diet. Regarding 

the role of the supplements offernd to royal jelly 

producing coloneis in the literature, many 

authors reported positive effect on royal jelly 

production. For instance, Sahinler et al. (2005) 

clear that supplementing producing coloneis 

with sucrose syrup and vit E caused the highest 

positive effect followed by pollen substitute + 

Vit.E while pollen substitute and sucrose syrup 

came later. In addition, Garcia and Couto 

(2005) and Karldag and Genic (2009) reported 

great effect of the supplements on royal jelly 

production, the positive effect of Vit. E on royal 

jelly production was also reported by Zayton et 

al. (1988), Chang et al. (1993), Van Toor 

(1994) and Feng Qian Qian et al. (2011). Also, 

Chhuneja and Gill (2012) reported that Vit B6 

as supplement increased significantly royal jelly 

production.  

REFERENCES 

Abd El-Salam, A.L., A. Ali and W. El-Kordy 

(1980). The factors affecting royal jelly 

production: II Larvae age, successive batches 

and number of cell cups. Proc. 1
st
 Conf. Pl. 

Prot. Res. Ins.,  2: 11-18.  

Ahmed, S.E.K. (1995). Royal jelly production in 

honeybees (Apis mellifera L.) M.Sc. Thesis, 

Fac. Agric. Moshtohor, Zagazig Univ., Egypt, 

119. 

 Anonymous (2005). COSTAT Computer 

Program Version 6.311, Copyright (C), 

Coltart Software 798 Lighthouse Ave. PMB 

320, Monterey, CA, 93940, USA.  

Aulakh, R.K.., P.K. Chhuneja and J. Singh 

(2011). Effect of the number of larval grafts 

in queenless Apis melifera Linnaeus cell 

builder colonies on royal jelly production. J. 

Insect Sci. (Ludhiana); 24 (2): 162-165. 



177                                            Zagazig J. Agric. Res., Vol. 48 No. (3) 2021 

Baumgraz, L.L., L.C. Marchini and A.C. Moreti 

(2005). The effect of larval age of 

Africanized bees (Apis melifera L., 1758) on 

the royal jelly production in mini-hives 

Revista de Agric. (Piracicaba), 78(1): 113-

127. 

Chang, C., F. Hsieh and R. Hsu–Li (1993). 

Studies on the effects of several diets on 

production of royal jelly by honeybees. 

Chinese J. Ent. 13 (2): 151-159. (CAB Abst. 

1996/198). 

Chen ChiTung (2000). Comparison of honey 

and royal jelly production among European 

black honeybee (Apis melifera L.) Italian 

honeybee (A.mellifera ligustica Spin.) 

(Hymenoptera: Apidae), and local honeybee 

races in Taiwan. Chinese J. Entomol., 20 (2): 

153-156. 

Chen, S., S. Songkun and L. XueZhen (2002). 

An introduction to high-yielding royal jelly 

production methods in China. Bee World, 83 

(2): 69-77. 

Chen, C.T. and S.Y. Chang (1993). Relationship 

between royal jelly production and number 

of Queen cups in the honey bee Apis melifera 

L. Bee Sci., 3(1): 44-49. 

Chen, C.T. and P.I. Chen (1999). Effect of 

fructose, sucrose and queen age on the royal 

jelly production of honeybee, Apis mellifera 

L. Plant Prot. Bulletin Taipei, 41(1): 59-66. 

(CAB Abst.2000/07)  

Chhuneja, P.K. and A.K. Gill (2012). Effect of 
number of grafts, material of cell cups and 
kind of feed to Apis melifera L innaeus cell 
builder colonies on royal jelly production 
during summer under Punjab conditions. J. 
Insect Sci. (Ludhiana). 25 (3): 299-303. 

Durmus, I. and A. Guler (1999). Effects of 
different colony population sizes, queen cup 
types and harvest times on royal jelly 
production in honeybees (Apis melifera L.) 
Ondokuz Mayis Univ., Ziraat Fac., Dergisi, 
14 (1): 107 - 115  

El-Din, H.A.S. and M.A. El-Samni (1990). 
comparsion of two types of queen cell cups 
for commercial royal jelly production in 
honeybee (Apis melifera L.) colonies. 
Honeybee Sci., 11(4): 159-160.  

El-Sherif, M.E., A.A. Gomaa, Y.S. Salem and 
M.A. Ali (1994). Effect of larval age and 
grafting on royal jelly production and its 
chemical composition. 5th Conf. Agric. Dev. 
Res., Fac. Agric., Ain Shams Univ., Cairo, 
Egypt. 

Feng, Q.Q., Y. WeiRen, X. BaoHua and L.C. 
Cheng (2011). Effect of vitamin E on royal 
jelly production and antioxidation of Apis 
melifera ligustica. Journal of Fujian 
Agriculture and Forestry University (Nat. 
Sci. Ed.); 40 (6): 632 -635.  

Garcia, R.C. and R.H.N. Couto (2005). Royal 
jelly production by Italian and Africanized 
honeybees Apis Melitera and their cross-bred 
descendants. Acta Scientiarum- Anim. Sci., 
27 (1): 17-22.  

Gilles, F. (2003). Beekeeping in Taiwan: Article 
Virtual Beekeeping Gallery: 1-4. (www. 
Beekeeping. Com/article/us/Taiwan. Ht, 31/ 
10/ 2003). 

Guo, Y., Z. LinBin, P. Qizhong, Z. Lizhen, Y, 
Yao and Z. Zhijiang (2015). Effect of 
different harvesting times on the yield and 
composition of royal jelly. Acta Agric. Univ. 
Jiangxiensis, 37(1) : 120-125. 

Karldag, S. and F. Genc (2009). Factors effecting 

the yieldof royal jelly. Ziraat Fakultesi 

Dergisi, Ataturk Univ., 40 (1): 127-132. 

Kumova, U., A. KorKmaz, O. Berkin and M. 
Inceer (2005). An investigation about the 
effects of various factors on riyal jelly 
production in different honeybee (Apis 
melifera L.) genotypes. Mellifera., 5 (9): 24-
32, 56-64.  

Muli, E.M., S.K. Raina and J.M. Mueke (2005). 
Royal jelly production in East Africa: 
performance potential of the honey bees, 
Apis melifera scutellata and Apis melifera 
monticola in Kenya J. Apic. Res., 44 (4): 
137-140. 

Rana, V.K., N.P. Goyal and J.K. Gupta (1996). 
The effect of bee strength on cell acceptance 
and royal jelly production in Apis mellifera 
colonies. Pest-Manag. And Econ. Zool., 4 
(1/2): 123-124. 

Sahinler, N. and O. Kaftanoglu (2005). The 
effect of season and honeybee (Apis melifera 
L.) genotype on acceptance rates and royal 



678            Salem, et al. 

jelly production. Turk Veterinerlik ve 
Hayvancik Dergisi., 29(2): 499-503. 

Sahinler, N. and S. Sahinler (2002). Effect of the 

number of queen cells and harvesting 

interval on the acceptance rates of the larvae, 

royal jelly quality and quantity. J. Anim. and 

Vet. Adv., 1 (3): 120-122. 

Sahinler, N.  and O. Kaftanoglu (1997). Effects 

of feeding, age of the larvae, and 

queenlessness on the production of royal 

jelly. Bee-products: properties, applications 

and apitherapy, 173-178. 

Sahinler, N., A. Gul and A. Sahn (2005). 

Vitamin E supplement in honey bee colonies 

to increase cell acceptance rate and royal 

jelly production. J. Apic. Res., 44 (2): 58-60. 

Sajwan, S.C.S. and M. Parmod (2008). The 

effect of haevesting interval on production of 

royal jelly by selected Apis melifera L. 

colonies. Pest Manag. and Econ. Zool., 16 

(1): 107-109.  

Singh, P. and K. Tiwari (2013). Studies on the 

production of royal jelly in Apis melifera (L.) 

colonies at Pantnagar. Pantnagar J. Res., 11 

(2): 178-183.  

Snedecor, G.W. and W.G. Cochran (1967). 

Statistical methods applied to experiments in 

Agricultural and Biology. The Iowa State 

College 5
th
 Ed. Iowa, USA.  

Toledo, V., de A.A. de and G.F. Mouro (2005). 

Royal jelly production by selected 

Africanized honeybees and Carniolan 

hybrids Revista Brasileriira de Zootecnia, 34 

(6) 2085-2092.  

Toledo, V. de A. A. de; Neves, C. A.; Alves, 
E.M.; Oliveira, J. R. de; Ruvolo-Takasusuki, 
M. C. C and Faquinello, P.(2010): Royal 
jelly production in Africanized honeybee 
colonies considering different protein 
sipplements and the influence of 
environmental factors. Acta Scientiarum- 
Anim. Sci., 32 (1):101-108.  

Van-Toor, R.F. (1990). Commercial production, 
storage, packaging and marketing of royal 
jelly in New Zealand. Commercial 
production, storage, packaging and 
marketing of royal jelly in New Zealand, 30. 

Vedova, G.D. and D. Annoscia (2006). 
Production of royal jelly: comparison of 
traditional and new methods. Notiziario 
ERSA; 19 (3/4) : 61-65. 

Zaytoon, A.A., M. Matsuka and M. Sasaki 
(1988). Feeding efficiency of pollen 
substitutes in a honeybee colony: effect of 
feeding site on royal jelly and queen 
production. Appl. Entomol. and Zool., 23 
(4): 481-487. 

Zeng, Z.J. and Y. Zou (2006). The history, status 
quo and prospect of production of royal jelly 
in China. Indian Bee J., 68 (1/4): 116-119. 

 

 لــــــــفي طوائف نحل العساث على بعض العوامل المؤثزة على إنتاج الغذاء الملكي ـــــدراس

 شوقي محمود عبد الله  -سعد محمد الشكعت -سعد ابزاهيم يوسف - محمد علي عبد القادر سالم

 يصش - جايعح انضقاصٚق - كهٛح انضساعح - ُثاخانقغى ٔقاٚح 

غشتٛح نرقٛٛى ذأثٛش تعض انعٕايم انذاخهٛح ٔانخاسجٛح عهٗ  -ُاحٛح انًحهح انكثشٖ أجشٚد ْزِ انذساعح فٙ يُحم خاص ت

إَراج انغزاء انًهكٙ ، ٔقذ أظٓشخ انُرائج اَّ ذى ذغجٛم أعهٗ إَراج نهغزاء انًهكٙ عُذ ذطعٛى ٚشقاخ عًش ٕٚو فٙ كؤٔط 

ح ، فٙ حٍٛ نى ذظٓش أ٘ اخرلافاخ يعُٕٚح اٚاو يٍ انرطعٛى فٙ طٕائف قٕٚ 3يصُٕعح يٍ شًع انُحم ٔعُذ جًع انغزاء تعذ 

ْزا ٔقذ أَرجد انطٕائف انقٕٚح غزاء يهكٙ أعهٗ يٍ ذهك انضعٛفح فٙ كلا انٓجٍُٛٛ ٔقذ اعطد  .تٍٛ انٓجٍُٛٛ قٛذ انذساعح

انكؤٔط انًصُٕعح يٍ شًع انُحم يحصٕلاً أعهٗ يٍ انغزاء انًهكٙ ذلاْا ذهك انًصُٕعح يٍ انثلاعرٛك ٔانًثطُح تشًع 

ٔفٛرايٍٛ ب انًشكة  ْـ3إضافح إنٗ رنك أحذثد الإضافاخ انغزائٛح أد  ،حم فٙ حٍٛ عُجم اقم إَراج نهكؤٔط انثلاعرٛكانُ

ٔيشكة أيُٕٛ صٚادج كثٛشج فٙ يحصٕل انغزاء انًهكٙ ٔرنك يقاسَحً تًحصٕل انطٕائف انرٙ ذغزخ عهٗ تذٚم انهقاح أ 

 .غكش٘ يقاسَحً تعجُٛح تذٚم انهقاحٔتصفح أعهٗ عُذ إضافرٓا نهًحهٕل انانًحهٕل انغكش٘ تذٌٔ إضافاخ غزائٛح   
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 ون :ــــــــالمحكم
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