Survey and safe control of varroa mite, Varroa jacobsoni infesting honeybee colonies at Menoufia district, Egypt
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Abstract

An extensive survey for varroa mite has been conducted during two successive years in an private apiary at Shebin El-Kom locality of Menoufia governorate, Delta, Egypt. The efficiency of some control agents against varroa mite infesting honeybee colonies was studied. The results concluded that sealed and adult drones were highly susceptible to the infection by varroa mite than sealed and adult workers at the colonies under investigation during two successive years of study. There were significant differences between infestation of drones and workers. Data stated that varroa mite had 6 and 8 peaks on sealed worker cells for the first and second years, respectively while only 6 peaks on sealed drone cells  for both of two years. Results of varroa mite control showed that clove-oil gave the best result (92.27%) followed by mixed wheat and kerfa (88.75%) , Di-stop solution (81.31%) , Camphor tablets (60.71%) , Formic acid (58.83%).Applying clove-oil three times/year (during February , July and November) gave the best results in the control  of varroa mite.
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INTRODUCTION

The ectoparasitic mite, Varroa jacobsoni Oud. causes dangerous effects on the commercial apiaries through feeding on the heamolymph of the larvae, nymphs, and adults of honeybees, in addition it causes loss in the weight of pupae and workers (De Jong et al., 1982).
The infestation by Varroa jacobsoni 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 become a subject of bee-keepers concern, and has been found in the majority of the Egyptian apiaries (Abd El-Fattah et al. 1991).

The impact of varroa infestation depends on the degree of infestation in the honeybee colony: low infestation apparently causes little damage, while high one leads to colony death (Cavalloro, 1998).

The most extensive spread of varroa disease has been caused by transporting bee colonies from one country to another (Griffith and Bowman, 1981). Migratory beekeeping, importation of colonies, package of bees and queens, are considered to be the possible ways of varroa spread. The spread of varroa within colonies is due to swarming, robbing and foraging. 

This work was carried out throughout the period from 2001 to 2005 in three apiaries at Menoufia Governorate (Berket El-Saba, Quessna, and Shebin El-Kom), aiming to study the control of varroa mite. 

MATERIALS AND METHODS
Population dynamics of Varroa jacobsoni infesting honeybee in three localities along two successive years:

Three private apiaries hybrid Carniolan were chosen for this study where it were naturally infested with V. jacobsoni, at three localities of Menoufia Governorate (Berket EL-Saba, Quessna, and Shebin El-Kom) along two successive years.

Biweekly three samples of sealed workers, sealed drones, workers and drones, of each colony at three localities were collected.

Each sample was 100 bees for adults or sealed brood cell from all treatments. 
Evaluation of some materials in varroa control:

An apiary at Berket El-Saba, locality was chosen for this experiment, naturally infested with varroa mite. Twenty one colonies were marked (3 colony / material) and applied as follows:

1- Formic acid 65% at the rate of 4 ml/colony which treated on a paper sheet (30x20 cm) and put on the upper direction of infested frame.

2- Camphour (an exported product) at rate of two tablets/colony which was applied by putting it at the lower direction of the infested frames.

3- Oxalic acid (30 gm/ liter water) at the rate of 6 cm3/colony, used as spray.

4- Clove oil (3ml/liter water) at the rate of 3 ml /colony as spraying treatment.  

5- Di-stop (a local product) which is consisted of different physical and chemical materials at the rate of 4 cm3/colony which treated on a paper sheet and put in bottom of the frame.

6- Wheat flour and Kerfa dust at the rate of 20 gm/colony dusting on the infested frames and bees.

7- Check was left without any treatments. 

All materials were applied at the first of January. Varroa mites were counted pre-treatment and post-treatment at 3, 6, 9, 12 and 15 days as a number of varroa mites per 100 workers. 

Control of varroa mite infesting honeybee colony using clove oil material for one year:
An apiary, naturally infested with varroa mite at Berket El-Saba locality was chosen for this experiment. 

Six colonies were chosen, three served as check treatment, the rest three colonies were treated with clove oil (3 cm3/colony) at three times, 1st of Feb., 1st of July, and 1st of Nov.

Bimonthly three samples each 100 workers were collected from each treatment. 

 Statistical analysis: 

All obtained data were statistically analyzed according to ANOVA test Snedecor and Cochran (1973) and Costat 22 (1998). 

Reduction percentages were counted according to the formula of Henderson and Tilton (1955) and (Fleming and Retnakaran, 1985)  

RESULTS AND DISCUSSION
The principal purpose of this research was to throw a light on the ecology, biology and control of varroa mite infesting honeybee colonies.
1- Population dynamics of Varroa jacobsoni infesting honeybee worker and drone stages at Shebin El-Kom locality, Menoufia governorate: 

The numbers of varroa mites on sealed brood of workers and drones for two successive years, also, the numbers of varroa mites on adult of workers and drones at Shebin El-Kom locality are recorded in Tables (1 &2).

1.1- On worker sealed brood:

Data presented in Table (1) cleared that in the first year, low numbers of mites were recorded at Apr. (1.6 , 1.4), May (2.0 , 1.2), Mar. (2.6 , 1.8), June 3.2 , 2.4), July (7.2 , 5.2), then it increased gradually from Sep. reaching (26.6 ,28.2), Oct. (27.6 , 25.2) and (17.2 , 19.2) during August, then it is sharply decreased at  Nov. (4.8 ,3.6), Dec. (5.4 , 4.2), Feb. (6.2 , 4.2), and (10.0 , 8.4) during January.

Results of the second year  are in harmony with those obtained from the first year where mean numbers were 9.14 and 8.51 indiv. for the first and second seasons, respectively.

Statistical analysis of data, indicated that there were significant differences between the most of year months. There were no significant differences between (Feb., Jul., Nov. months and Dec.). the mean numbers were 9.14 and 8.51 indiv. for the first and second years respectively.

Data stated that varroa mite had 6 and 8 peaks on sealed worker cells for the first and second years, respectively. In the first year, 6 peaks were
Table (1): Seasonal fluctuation of Varroa jacobsoni on workers sealed brood and their adults of honeybee colonies at Shebin El-Kom locality during two successive years 
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Data followed by the same letter(s) in each column are not significantly different.  
observed (1 May, 1 June, 1 July, 15 Sep., 1 Dec., and 1 Jan.). In the second year, 8 peaks registered at  (15 Feb., 15 Mar., 1 May, 1 June, 1 July, 1 Sep., 1 Oct., and 1 Jan.).

1.2- On adult workers:

Results of the first year, Table (1) show that varroa mite population (per adult worker) were fluctuated along the year months, it was recorded low numbers of mites at Nov. (5.4 , 7.0), Dec. (4.2 , 12) and (10.4 , 13.2) during January, then it increased gradually from October, reaching (42.2 , 35.0), Sep. (34.0 , 33.6), Aug. (32.6 , 39.0), Jul. (35.0 , 34.2), Jun. (23.6 , 26.8), May (13.6 , 26.0), Apr. (26.2 , 23.0), Mar. (25.6 , 27.2) and (24.6 , 18.2) during February.

Results of the second year recorded higher number especially during Nov., Dec. and Jan. with higher mean number (34.11 indiv.) where it was 23.85 indiv. at the first year.

Statistical analysis of Table (1) indicated that there were significant differences between the most of year months (Feb., Jul., Sep., Oct., Nov., and Dec.). No significant differences were recorded among February to April, and June months.

Data recorded that varroa mite had 8 and 10 peaks for the first and second years, respectively. In the first year, 8 peaks through (1 Feb., 15 Mar., 15 May, 1 July, 15 Aug., 1 Oct., 15 Nov. and 15 Dec.), while  in the second year, 10 peaks through (15 Feb., 15 Mar., 15 Apr., 15 May, 15 Aug., 15 Sep., 15 Oct., 15 Nov., 15 Dec. and 15 Jan.).
                  1.3- On drone sealed brood:

Data presented in Table (2) indicated that varroa mite population (per 100 sealed drone cells) was fluctuated along the year months. It was recorded low number of mites at May (33.4, 32.2), Apr. (44.2, 43.4), May (68.6, 60.2), Jun. (58.2, 62.2), Jul. (62.4, 65.2), Aug. (68.0, 67.2) and Sep. (70.4, 67.2)  and  Feb. (73.2, 72.4).  The  highest numbers  of mites  were 
Table (2): Seasonal fluctuation of Varroa jacobsoni on workers sealed brood and their adults of honeybee colonies at Shebin El-Kom locality during two successive years 
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Data followed by the same letter(s) in each column are not significantly different. 

recorded at January month reaching (78.0, 74.8) and (75.2, 73.2) for the two years, respectively. The drone sealed brood was absent at Nov. and Dec. months during the first and second seasons. 

Results of the second year were similar to the first one where mean numbers were 51.7 and 46.56 indiv., respectively.

Statistical analysis of data indicated that there were significant differences between the most of year months (Mar., Apr., May, June, July, and Sep. months). Also there were no significant differences among Feb., Oct. and Jan month in the first and second years.

Data stated that varroa mite had 6 peaks for both of two years. In the first year, 6 peaks through (15 Apr., 15 June, 1 Aug., 1 Sep., 1 Oct., and 1 Jan.). In the second year, 6 peaks through (15 Feb., 1 June, 15 July, 1 Sep., 15 Oct., and 1 Jan.). 
                  1.4- On adult drone:
 Results of the first year, Table (2) stated that varroa mite population were fluctuated along the year months, it was recorded low numbers of mites at May (31.2, 25.6), June (28.2 , 33.4), then it increased gradually from Oct. reaching (76.2 , 72.2), Sep. (72.4 , 73.2), Aug. (70.0 , 62.8), Feb. (63.8 , 67.0), Mar. (63.2 , 64.4), Apr. (42.8 , 40.4) and (57.4 , 63.4) during July, then it sharply decreased at January (31.2 , 26.4). The adult drone was absent at Nov. and Dec. months during the first and second years.
Results of the second year were in harmony with those obtained from the first year without exception. The mean numbers were 44.38 and 48.3 individuals for the first and second years.

Statistical analysis of data, recorded that there were significant differences between the most of months at first and second years.

Data stated that varroa mite had 5 peaks during the first year, while it was 8 peaks during the second one. In the first year, 5 peaks through (15 Feb., 15 Mar., 1 Aug., 1 Oct., and 1 Jan.). In the second year, 8 peaks through (15 Feb., 15 Mar., 15 Apr., 15 May, 1 July, 15 Aug., 15 Sep. and 15 Oct.).
Similarly results were obtained by Romaniuk and Duk (1983), reporting that the number of Varroa jacobsoni females per 100 bees were low in the period from April to July (3.2 , 7.7). and the number increased to 15.9 and 23.0 in August and September respectively. Also, Fathi (1998) stated that the percentage of infestation with varroa mites was significantly high in October (84%) while during winter the infestation was slightly reduced in January (80%), however, the infestation was significantly lower in February and March (65%) and the infestation was lower in April as it reached (55%), then it declined in May to reach (48%). In addition, Serag El-Din (1999) stated that the percentage of infestation with varroa mites for adult drones was significantly high in September and October (80.2 and 82.00), while, the infestation was 45.38% in April, 32.25% in May, and 35.35% in June during (1991 and 1992) seasons.
Finally, it could be concluded that varroa mite prefer attacking both sealed and adult drones than sealed and adult workers and that is agree with Kyntchev (1985), who found that the presence of drone brood preferred by the mites, reduces the infestation of worker broods. 
2- Varroa Control 

Data presented in Tables (3 and 4) indicated that the reduction percentage of varroa mite infesting honeybee colony was the highest (92.27%) with the treatment of clove oil at the rate of 3 cm3/colony followed by wheat of flour dust (88.75%) with the rate of 20g /colony, Di-Stop (81.31%) with the rate of 4 cm3/colony, then the treatment of  Camphour (60.71%) with the rate of 2 tablet/colony, Formic acid 65% gave the lowest reduction  (58.83%) with the rate of 4cm3/colony. 
Table (3): Effect of some materials on the average numbers of varroa mite infesting honeybee colonies 

	Materials 
	Doses
	Ave. no. of mites / 100 workers

	
	
	Pre-treatment
	Post-treatment
	Mean

	
	
	
	3 
days
	6 
days
	9 
days
	12 days
	15 days
	

	Formic 65%
	4 cm3/colony
	45
	22
	17
	15
	18
	20
	18.4

	Camphour
	2tab./colony
	43
	20
	18
	12
	15
	19
	16.8

	Oxalic acid
30g/litre
	6 cm3/colony
	41
	15
	18
	20
	22
	23
	19.6

	Clove3ml/lit water
	3 cm3/colony
	39
	2
	2
	3
	4
	4
	3

	Di-stop
	4 cm3/colony
	44
	5
	6
	8
	10
	12
	8.2

	Wheat flour dust & Kerfa
	20 g/colony
	48
	3
	5
	5
	6
	8
	5.4

	Check
	
	38
	35
	42
	40
	38
	36
	38.2


Table (4): Reduction percentages of varroa mite infesting honeybee colonies after treating with some materials

	Materials 
	Doses
	Reduction percentage 

	
	
	3 days
	6 
days
	9 
days
	12 
days
	15 days
	Over all reduction

	Formic 65%
	4 cm3/colony
	46.92
	65.82
	68.33
	60.00
	53.08
	58.83

	Camphour
	2tab./colony
	49.50
	62.12
	73.48
	65.11
	53.35
	60.71

	Oxalic acid
30g/litre
	6 cm3/colony 
	60.27
	60.27
	53.65
	46.34
	40.78
	52.26

	Clove3ml/

Lit. water
	3 cm3/colony
	94.43
	95.36
	92.69
	89.74
	89.17
	92.27

	Di-stop
	4 cm3/colony
	87.66
	87.7
	82.72
	77.27
	71.21
	81.31

	Wheat flour dust & Kerfa
	20 g/colony
	93.21
	90.57
	90.10
	87.5
	82.40
	88.75


The lowest reduction percentages (52.26%) were observed with the treatment of oxalic acid (30g/liter water) with the rate of 2 cm3/comb.

Our results indicated that the clove oil at the rate of (3 cm3/colony) gave the best varroa control and it could be concluded that this material gives us good control as well as protect our environmental form chemical pollution which used in varroa control and gives us safe product of honey. 

Another experiment was conducted to determine the effect of multi application of clove oil against varroa mite (as the most efficient tested material).

Clove oil was treated as spray at the dose of 3 cm3/colony during Feb., July, and Nov. months.
Data presented in Table (5) indicated that one month after clove oil treatment, reduction percentage of varroa mite was 67.50% during March, then it reduction sharply reaching 25.03, 12.99 and 21.20% at May, June 
Table (5): The effect of multi-application of (clove oil) (three times) against varroa mite infested honeybee colony at Shebin El-kom locality

	Months
	Treatment
	Check
	Reduction %

	
	Ave. No. of mite/100 worker
	

	February
	42.33
	40.66
	-

	March *
	14.66
	43.33
	67.50

	April
	19.0
	33.33
	45.24

	May 
	21.33
	27.33
	25.03

	June
	25.66
	28.33
	12.99

	July *
	24.33
	29.66
	21.20

	August
	20.33
	32.66
	40.20

	September
	13.66
	39.33
	66.63

	October
	11.66
	40.33
	72.22

	November*
	8.33
	42.66
	81.24

	December
	0.0
	35.33
	100

	January
	0.0
	41.00
	100


*Time of application of clove oil at 3 cm3/colony
and July, respectively, while it increased reaching 40.20, 66.63 and 72.22% at August, September and October, respectively. Finally after the third treatment at November, the reduction percentage of varroa mite reached 100%, December and January. 
The result is in agreement with Allam (1999) who stated that the clove oil gave good results in controlling varroa mites, also, Bidair (1996) found that the reduction in varroa infestation by using camphour was 83.46%, and Hussein et al., (2001) used six plant oils to control varroa infestation in honeybee colonies noticed that clove oil gave the best result in controlling varroa mite infestation.
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حصروالمكافحة الآمنة لاكاروس الفاروا   Varroa jacobsoni المتطفل على طوائف نحل العسل فى محافظة المنوفية ، مصر

صفاء مصطفى ابو طاقة1 ،حسنى عبد الجواد شرف الدين1،احمد النبوى1 ، محمود على السمنى1 

رضا عليوة سند ابراهيم 2
1  قسم الحشرات الاقتصادية والحيوان الزراعى كلية الزراعة جامعة المنوفية شبين الكوم مصر.
2 قسم بحوث النحل مركز البحوث الزراعية الدقى جيزة مصر .

الملخص العربى

تم اجراء حصر للاصابة باكاروس الفاروا فى منحل بمنطقة شبين الكوم بمحافظة المنوفية وذلك لمدة عاميين متتاليين ، كما تم اختبار كفاءة استخدام بعض عوامل المكافحة تجاة الاصابة باكاروس الفاروا على طوائف النحل . وقد اوضحت الدراسة ان الحضنة المقفلة والافراد البالغة للذكور اكثر قابلية للاصابة عن حضنة الافراد الكاملة للشغالات فى منطقة الدراسة خلال سنتى الدراسة . وجدت فروق معنوية بين معدل اصابة الذكور ومعدل اصابة الشغالات وذلك خلال مدة الدراسة . اوضحت النتائج ان استخدام زيتClove  اعطى نسبة مكافحة 92.27% فى حين ان خليط القمح والقرفة اعطى 88.75% ومحلول داى ستوب 81.31% وكبسولات الكامفور 60.71 % وحمض الفورميك 58.83% . اظهرت الدراسة أن إستخدام زيت ال Clove  ثلاث مرات سنويا خلال شهور فبراير ثم يوليو ثم نوفمبر اعطت افضل نتائج المكافحة للفاروا.
















































































































