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Introduction

The infestation by Varroa destructor in honeybee colonies was recorded for the first time in Egypt in 1987 (Wienands and Madel, 1988) and within the last 15 years the parasite has became a subject of bee-keepers concern, and found in the majority of Egyptian apiaries (Abd El-Fattah et al. 1991).
The serious ectoparasitic mite , Varroa destructor Anderson & Trueman  (2000)  ( Formerly V. destructor  ) is subject of concern to beekeepers worldwide This mite which feeds on haemolymph of brood and adult bees causes colony disorder, weakness, decreasing brood and deforming immature and mature bees. It also reduces colony ability to pollinate plants. In Egypt, the first Varroa mite detection was in September 1987 at El–Arish region (Wienands and Madel, 1988). By 1989 this mite had became wide spread and by the autumn of 1990 heavy infestations were found in many regions and many apiaries were nearly destroyed. Different pathogens e.g. viruses (acute bee paralysis virus, and deformed wing virus) and fungi are probably transferred to bees by Varroa (Allen and Ball, 1996). Recently, six bee viruses were detected in bees infested by Varroa, so amplifying pathogenesity in honeybees is expected (Tentcheva et al 2004). From these points of view the aim of this study is to control varroa mites using natural bio agents especially from plant origin to save our planet from harmful and bad effects of polluting the environment by using synthetic and chemical pesticides and fertilizers. 
MATERIAL AND Methods 
This work was conducted at the apiary of honeybee, Apis mellifera L., hybrid Carniolian at Berket El-Saba, Menoufia Governorate, Egypt from November, 2007 to the harvest season of summer 2008. The present investigation was carried out to evaluate the effect of (First varroa, Varroa Zol, Agri–Varroa Felix, and Vapcozin) in controlling Varroa destructor Oud. Infesting honey bee colonies. Thirty nine colonies equal in strength and hybrid were chosen to conduct the experiments.
Selected materials:
1- First Varroa: 5 g / colony as a natural substance produced in USA. 
2-Varroa Zol: I cm3 / colony as a natural substances form herbs produced in Egypt. 
3- Agri–Varroa Felix: 5g / colony as a natural substance produced in China. 

4- Vapcozin: I cm3/ colony contain 12 .5% of amitraze produced in H. K of Jordon as a permission from American company.  

5- Control colonies which left without treatment.
Applications and examination:
Liquid substances were applied as spot treatment by placing a piece of cotton saturated with the rate of each pesticide and putted in the bottom of the breeding box. As for powder materials, it was dusted on the bees of each frame of the colony. 
All materials were applied one time, two times and three times at the first of November 2007, December 2007, and January 2008, respectively. Each treatment was applied in three colonies. 
Thirty sealed brood cells of workers and drones (if available) from each treatment (10 from each replicate) were randomly chosen and examined for the infestation by varroa. Cells capping were removed by forceps and the pupae were picked up into Petri dishes and examined with the aid of electric lamb and a  hand lens (10x) for the presence of varroa mites which were counted and recorded . 
Nearly one hundred adult worker bees were collected if possible from each colony, and dipped in water to which detergent( washing –up liquid) has been added . Bees were collected in a wire net, and removed after shaking several times. The varroa mites were counted.
The production of honey (kg) per colony for all treated colonies was determined in April and June 2008, the increase percentages were computed according to Abbott’s formula (1925).
Statistical analysis: 
The efficiencies (%)  (Reduction percentages) were evaluated according to the modification of Abbott's formula (1925) given by Fleming and Retnakaram (1985) as the following equation (Henderson and Tilton formula , 1955):
 Reduction rate of infestation % =1- (ta x cb) / (tb x ca) 100
tb  = number of mites before application in the treatment, 

ta  = number of mites after application in the treatment,  

cb = number of mites before treatment for the control
ca = number of mites after treatment for the control.
Results and Discussion
The effect of a single application of different tested materials on the control of varroa mites: 


Data presented in Table (1) indicated that, one month after application of different materials the average numbers of varroa mites infected bee broods were ranged between 1.0 to 1.7 mite per 10 cells in comparison with 3.7 mite in control   The reduction percentages of varroa was ranged between 40.1 to 49 %  . Two months after application, reduction percentages for all tested materials were decreased, the highest decrease was observed with First varroa (76 %), while Vapcozin gave 68.6 % , Varroa Zol 65.3 % and Agri–varroa Felix gave 62.9 % . Three months after application., reduction percentages was increased reaching 91.8 % for Agri–varroa and 91 % and 90% for  Vapcozin, and Varroa Zol, respectively , while the reduction was 72.6 % for First varroa. Four months after application, reduction percentages were approximately stable and ranged between 69.5 and 90.9 %.  As for the grand mean reduction it was found that the highest reduction was recorded with the treatment of First varroa and Varroa Zol giving 75.7 and 73.2 % , respectively , followed by Agri–varroa Felix  (72.2%) and Vapcozin (62.7%).
Data presented in Table (1) indicated that, one month after application of different materials the average numbers of varroa mites infected bee workers were reduced at different rates. The reduction percentages of varroa was the highest with the treatment of First varroa and Varroa Zol which gave 85.8 and 84.3 % respectively , followed by Agri–varroa Felix  (76.7 %) and was only 66.5 % for Vapcozin treatment . Two months after application, reduction percentages for all tested materials were decreased, the highest decrease was observed with Vapcozin (44.3 %), while First varroa gave 72.2 % , Varroa Zol 69.8 % and Agri–varroa Felix gave 50.9 % . Three months after application. the decrease in the reduction was increased reaching 32.4 % for Vapcozin and 39.1 % for Agri–varroa Felix while the reduction was 58.3 and 57.7 % for Varroa Zol and First varroa, respectively. Four months after application, reduction percentages were decrease to the least level reaching 28.7 % at Vapcozin treatment, and 36.2 % for Agri–varroa Felix  , while it was 55.6 and 54.5 for First varroa and Varroa Zol.  As for the grand mean reduction it was found that the highest reduction was recorded with the treatment of First varroa and Varroa Zol giving 67.8 and 66.7 % , respectively , followed by Agri–varroa Felix  (50.7%) and Vapcozin (42.9%).

Table (1) Effect of single application of four natural substances on the control of varroa mite, V. destructor along 3 months at  

                 Menoufia Governorate.

	Treatments
	Average no. of varroa mites / 10 sealed brood cells
	Grand Mean Reduction

%

	
	Before treatment
	After treatment
	

	
	Nov.

2007
	Dec. 2007
	R. %
	Jan.

2008
	R. %
	Feb.

2008
	R. %
	Mar.

2008
	R. %
	

	Varroa Zol

1cm3/colony
	2.7
	1.7
	49.0
	1.3
	65.3
	0.3
	90.0
	0.3
	88.8
	73.2

	Agri-varroa Felix 5g/colony
	3.3
	2.3
	43.5
	1.7
	62.9
	0.3
	91.8
	0.3
	90.9
	72.2

	Vapcozin 1cm3/colony
	2.3
	1.7
	40.1
	1.0
	68.6
	0.7
	72.6
	0.7
	96.5
	62.7

	First Varroa 5g/colony
	3.0
	2.0
	46.0
	1.0
	76.0
	0.3
	91.0
	0.3
	90.0
	75.7

	Control
	2.7
	3.3
	-
	3.7
	-
	3.0
	-
	2.7
	-
	-

	
	Average no. of varroa mites / 100 worker
	

	Varroa Zol

1cm3/colony
	23.7
	4
	84.3
	8.3
	69.0
	10.3
	58.3
	12.7
	54.5
	66.7

	Agri-varroa Felix 5g/colony
	20.0
	5
	76.7
	11.3
	50.9
	12.7
	39.1
	15.0
	36.2
	50.7

	Vapcozin 1cm3/colony
	22.3
	8
	66.5
	14.3
	44.3
	15.7
	32.4
	18.7
	28.7
	42.9

	First Varroa 5g/colony
	19.7
	3
	85.8
	6.3
	72.2
	8.7
	57.7
	10.3
	55.6
	67.8

	Control
	24.3
	26
	-
	28.1
	-
	25.3
	-
	28.3
	-
	-


The effect of double applications of different tested materials on the control of varroa mites: 


Data presented in Table (2) indicated that, one month after first application of different materials, the average numbers of varroa mites infected sealed brood cells were decreased where the reduction percentages of varroa was ranged between 48.5 to 58.5 % for all used materials . Two months after first application and one month after second application, reduction percentages for all tested materials were sharply increased resulting 100 % for Varroa Zol and First varroa , while Agri–varroa Felix gave 88.8 %, and Vapcozin gave 76.7 %. Three months after first application and two months after second application, reduction percentages were approximately stable and similar to the previous one . Four months after first application and three months after second application, reduction percentages continued at the rate of 100% except Agri varroa gave 89.8%. As for the grand mean reduction it was found that the highest reduction was recorded with the treatment of First varroa and Varroa Zol giving 89.6 and 87.9 %, respectively, followed by Agri–varroa Felix (80.5) and Vapcozin (78.5).
Data presented in Table (2) indicated that, one month after first application of different materials, resulted in reducing the average numbers of varroa mites infected bee workers at different rates. The reduction percentages of varroa, one month after first application, were the highest with the treatment of First varroa and Varroa Zol recording 89.9 and 88.3 % , respectively , followed by Agri–varroa Felix  (83.2 %) and 67.1 % for Vapcozin treatment . Two months after first application and one month after second application, reduction percentages for all tested materials were increased. The highest increase was observed with First varroa resulting 92.2 %, while Varroa Zol gave 91.5 %, Agri–varroa Felix 88.3 % and Vapcozin gave 74.8 %. Three months after first application and two months after second application, the increase in the reduction was higher and reached to 96.7 % for First varroa and 96.1 % for Varroa Zol, while the reduction was 90.9 

Table (2) Effect of double application of four natural substances on the control of varroa mite, V.  destructor along 3 months at     

                 Menoufia governorate.

	Treatments
	Average no. of varroa mites / 10 sealed brood cells
	Grand Mean Reduction

%

	
	Before treatment
	After treatment
	

	
	Nov.

2007
	Dec. 2007
	R. %
	Jan.

2008
	R. %
	Feb.

2008
	R. %
	Mar.

2008
	R. %
	

	Varroa Zol

1cm3/colony
	3.0
	1.3
	51.4
	0.0
	100.0
	0.0
	100.0
	0.0
	100.0
	87.8

	Agri-varroa Felix 5g/colony
	3.3
	1.3
	55.8
	0.3
	88.8
	0.3
	87.5
	0.3
	89.8
	80.4

	Vapcozin 1cm3/colony
	3.7
	1.7
	48.5
	0.7
	76.7
	0.3
	88.8
	0.0
	100.0
	78.5

	First Varroa 5g/colony
	2.7
	1.0
	58.5
	0.0
	100.0
	0.0
	100.0
	0.0
	100.0
	89.6

	Control
	3.7
	3.3
	-
	3.0
	-
	2.7
	-
	3.3
	-
	-

	
	Average no. of varroa mites / 100 worker
	

	Varroa Zol

1cm3/colony
	25.7
	3.3
	88.3
	2.3
	91.5
	1.0
	96.1
	0.7
	97.6
	93.3

	Agri-varroa Felix 5g/colony
	21.7
	4.0
	83.2
	2.7
	88.3
	2
	90.9
	1.3
	94.7
	89.2

	Vapcozin 1cm3/colony
	21.3
	7.7
	67.1
	5.7
	74.8
	3.7
	82.9
	2.7
	88.7
	78.3

	First Varroa 5g/colony
	20.7
	2.3
	89.9
	1.7
	92.2
	0.7
	96.7
	0.3
	98.7
	94.3

	Control
	25.3
	27.7
	-
	26.7
	-
	25.7
	-
	28.3
	-
	-


and 82.9% for Agri–varroa Felix and Vapcozin, respectively. Four months after first application and three months after second application, the increase in the reduction was higher and reached to 98.7 % for First varroa and 97.6 % for Varroa Zol , followed by Agri–varroa Felix  (94.7 ) and 88.7 for Vapcozin treatment . As for the grand mean reduction it was found that the highest reduction was recorded with the treatment of First varroa and Varroa Zol giving 94.3 and 93.3 %, respectively, followed by Agri–varroa Felix (89.2) and Vapcozin (78.3).

The effect of triple applications of different tested materials on the control of varroa mites: 

Data presented in Table (3) indicated that, one month after first application of different materials, the average numbers of varroa mites infected sealed brood cells were decreased at different rates , where  the reduction percentages of varroa , were the highest with the treatment of First varroa recording 70.8 % , while the rest materials gave reduction between 44.4 and 57.4 %.  Two months after first application and one month after second application, reduction percentages were increased reaching 100% for Varroa Zol and First varroa, while Vapcozin and Agri–varroa gave 74.3 and 71.7 % respectively. Three months after first application, two months after second application and one month after third application, results were similar to the previous one. Four months after first application and three months after second application, and one month after third application, the obtained results indicated that First varroa and Varroa Zol gave 100% , while the applications of Vapcozin and Agri–varroa Felix gave satisfied reduction where it were  86.5 and 85.2 %, respectively. As for the grand mean reduction it was found that the highest reduction in the population of varroa infesting bee brood was recorded with the treatment of First varroa and Varroa Zol giving 92.7 and 89.4 % , respectively , followed by Agri–varroa Felix  (74.2) and Vapcozin (69.2).
Table (3) Effect of triple applications of four natural substances on the control of varroa mite, V.  destructor along 3  months 
                 at Menoufia governorate.
	Treatments
	Average no. of varroa mites / 10 sealed brood cells
	Grand Mean Reduction

%

	
	Before treatment
	After treatment
	

	
	Nov.

2007
	Dec. 2007
	R. %
	Jan.

2008
	R. %
	Feb.

2008
	R. %
	Mar.

2008
	R. %
	

	Varroa Zol

1cm3/colony
	3.3
	1.3
	57.4
	0.0
	100.0
	0.0
	100.0
	0.0
	100.0
	89.4

	Agri-varroa Felix 5g/colony
	3.0
	1.3
	53.2
	0.7
	71.7
	0.3
	86.7
	0.3
	85.2
	74.2

	Vapcozin 1cm3/colony
	3.3
	1.7
	44.4
	0.7
	74.3
	0.7
	71.7
	0.3
	86.5
	69.2

	First Varroa 5g/colony
	3.7
	1.0
	70.8
	0.0
	100.0
	0.0
	100.0
	0.0
	100.0
	92.7

	Control
	4.0
	3.7
	-
	3.3
	-
	3.0
	-
	2.7
	-
	-

	
	Average no. of varroa mites / 100 worker
	

	Varroa Zol

1cm3/colony
	21.7
	3.3
	85.8
	2.3
	89.0
	0.7
	96.8
	0.3
	98.7
	92.6

	Agri-varroa Felix 5g/colony
	25.3
	4.3
	84.9
	2.3
	90.6
	5
	79.9
	3.7
	85.9
	85.3

	Vapcozin 1cm3/colony
	23
	8.3
	66.1
	6.7
	69.8
	4.7
	79.1
	4.3
	82.1
	74.3

	First Varroa 5g/colony
	26.3
	2.1
	92.5
	1.4
	94.5
	1
	96.1
	0.3
	98.9
	95.5

	Control
	26.7
	28.3
	-
	25.7
	-
	26.3
	-
	27.7
	-
	-


Data presented in Table (3) indicated that, one month after first application of different materials, the average numbers of varroa mites infected bee workers were decreased at different rates. The reduction percentages of varroa, after one month from first application, were the highest with the treatment of First varroa and Varroa Zol recording 92.5 and 85.8 % , respectively , followed by Agri–varroa Felix  (84.9 %) and 66.1 % for Vapcozin treatment . Two months after first application and one month after second application, reduction percentages for all tested materials were increased, the highest value was observed with First varroa resulting 94.5 %, while Varroa Zol gave 89 % , Agri–varroa Felix 90.6 % and Vapcozin gave 69.8 %. Three months after first application, two months after second application and one month after third application, the increase in the reduction was the highest and reached to 96.8 % for Varroa Zol and 96.1 % for First varroa, while the reduction was 79.9 and 79.1 % for Agri–varroa Felix and Vapcozin, respectively.  Four months after first application and three months after second application, and one month after third application, the obtained results indicated that the superiority of the treatments were First varroa and Varroa Zol which gave 98.9 and 98.7 %  , while the applications of Agri–varroa Felix and Vapcozin gave satisfied reduction where it were  85.9 and 82.1 %, respectively. As for the grand mean reduction it was found that the highest reduction in the population of varroa infesting bee workers was recorded with the treatment of First varroa and Varroa Zol giving 95.5 and 92.6 % , respectively , followed by Agri–varroa Felix  (85.3) and Vapcozin (74.3).
The effect of single, double, and triple applications of different tested materials on the production of honey: 


Data presented in Table (4) cleared that all treatments increased the honey yield as a result of controlling varroa mites. The value of honey yield per colony was ranged from honey yield per colony was ranged from

           Table (4) Effect of different applications of  four natural substances against varroa mite on the yield of honey colonies

	Treatments
	Honey yield (kg) / colony


	
	Single application
	%increase
	Double application
	%increase
	Triple application
	%increase
	Grand mean

%increase

	Varroa Zol

1cm3/colony
	5.8
	65.7
	6.2
	72.2
	6.6
	94.1
	77.3

	Agri-varroa Felix 5g/colony
	5.5
	57.1
	6.0
	66.6
	6.3
	85.2
	69.6

	Vapcozin 1cm3/colony
	5.4
	54.2
	5.8
	61.1
	6.2
	82.3
	65.8

	First Varroa 5g/colony
	6.1
	74.2
	6.5
	80.5
	6.7
	97.0
	83.9

	Control
	3.5
	-
	3.6
	-
	3.4
	-
	-


5.4 kg to 6.7 kg comparing with about 3.5 kg in control. The grand mean percentages of honey yield was registered with First varroa (83.9%) followed by Varroa Zol (77.3%), Agri–varroa Felix   (69.6%) and Vapcozin (65.8%).

It could be concluded that the use of the material First varroa at the rate of  5 gram per colony ,dusting on the bee frames, which produced from plant origin gave the highest results in controlling varroa mites in both of bee broods or adult workers followed by the liquid material , Varroa zol, while Agri–varroa Felix  and Vapcozin occupied the third and fourth grade . In addition, it could be recommend that the use of first varroa or Varroa zol , three times at one month interval (November, December, and January) reduced successfully varroa mite at treated colonies,  while the single and twice applications gave not satisfactory results. 
These results are in harmony with those obtained by Herbert et al., (1988),Shoreit et al., (1997),   Hjaij and Alburaki (2003), Allam et al., (2005),  Ismail et al., (2005),  and Abou-El-Enain et al., (2007),.
Summary
This study was conducted at a private apiary in Menoufia governorate to determine the effect of some natural bio-agents in controlling of varroa mite, Varroa destructor attacking honey bee colonies in Egypt. The tested materials were: Vapcozin 12.5 % E.C., Varroa Zol E.C., Agro-varroa Felix P, and First varroa P.  Materials were used as spot treatments using saturated medicinal cotton pieces for the two liquid formulations and as dust powders for the rest. Materials were applied at natural infestation honeybee colonies which were nearly equal in their strength. The tested materials were applied one, two and three times per colony at November 2007, November &December, and November &December & January 2008 , respectively. The best results on varroa control infesting sealed brood and adult bee workers were recorded with the application of  the tested materials three times per season followed by two times while the least control was observed with the solo application . First varroa compound applied 3 times at Winter season  gave the best results in varroa control which gave 92.7 and 95.5% reduction for mites infested sealed brood and bee workers , respectively , followed by Varroa Zol 89.4 and 92.6% , Agro-varroa Felix 74.2 and 85.3% , and Vapcozin gave only 69.2 , 74.3%, for infested sealed brood and bee workers, respectively. Results indicated positive increase in honey production ranged between 82.3% with Vapcozin and 97.0 % with First varroa applied three times compared with control treatment. It could be recommend that the use of these materials 3 times with one month interval at winter season will reduce varroa mites to the least numbers and increase honey yield. 

Key Words: Honeybees, varroa mite, natural substances, Varroa destructor   
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الملخص العربى

مكافحة اكاروس الفاروا باستخدام بعض المواد الطبيعية والمنتجة من أصول نباتية

محمد الامين محمد سويلم1  ، رضا عليوة سند ابراهيم 2 محمد فتح الله عبد الرحمن2
1  قسم الحشرات الاقتصادية والحيوان الزراعى كلية الزراعة جامعة المنوفية شبين الكوم مصر.
2 معهد بحوث وقاية النباتات ، مركز البحوث الزراعية ، الدقى ، جيزة .

تم اجراء دراسة لمكافحة اكاروس الفاروا المتطفل على طوائف نحل العسل وذلك بمنحل خاص بمحافظة المنوفية – مصر . المواد المستخدمة هى : فابكوزين – فاروا زول – اجرو فاروا فيلكس – فيرست فاروا .تم استخدام المواد السابقة بواسطة قطع القطن المشبعة بسائل المكافحة او بالتعفير على الطوائف . تم اختيار تسع طوائف لكل مادة متساوية فى القوة والعمر والسلالة واجريت التطبيقات اما مرة واحدة خلال شهر نوفمبر 2007 ومرتان فى شهرى نوفمبر وديسمبر 2007 و ثلاث مرات خلال شهور نوفمبر وديسمبر2007 ويناير 2008 . اعطت المعاملات ذات التطبيقات الثلاثة نتائج مكافحة اعلى من نتائج التطبيقان او التطبيق الواحد وذلك لجميع المواد المختبرة. أعطت مادة فيرست فاروا نسبة موت لاكاروس الفاروا المتطفل على حضنة نحل العسل  (92.7  ٪) يلي مادة الفاروا زول والتى اعطت (89.4٪) ثم مادة الاجروفاروا فلكس (74.2 ٪) أما مادة الفابكوزين فقد اعطت 69.2 ٪.  اعطت مادة فيرست فاروا المطبقة 3 مرات اعلى نسب موت لاكاروس الفارواالمتطفل على سغالات نحل العسل 95.5  ٪ يليه الفاروا زول 92.6 ٪ ثم الاجرو فاروا فيلكس 85.3٪ واخيرا اعطى الفابكوزين 74.3٪ . اظهرت النتائج زيادة معنوية فى محصول العسل حيث زاد انتاج العسل بنسبة 83.9٪ فى معاملة مادة فيرست فاروا المطبقة 3 مرات مقارنة بالكنترول ، 77.3٪ فى معاملة الفاروا زول ، واعطت معاملتى الاجرو فاروا فيلكس و الفابكوزين 69.6، 65.8 ٪ زيادة فى محصول العسل على التوالى ويوصى البحث باستخدام المادتين السابق ذكرهما 3 مرات متتالية خلال نوفمبر وديسمبر ويناير.
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