FIELD TRIAL UNDER CONTROLLED CONDITIONS TO ASSESS THE EFFICACY AND SAFETY OF THE COUMAPHOS BEE STRIPS 10 % IN HONEYBEES
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Abstract

The objective of the study was to confirm the safety and efficacy of coumaphos Bee Strips 10 % under field conditions in honeybees naturally infested by Varroa destructur . Twenty-four colonies, were divided into two groups of 12 colonies each, A and B. Group A, receives two strips of coumaphos 10% and group B two coumaphos placebo strips (controls) for 42 days. The efficacy of coumaphos 10 % Bee Strips after 42 days treatment was between 83,4 and 99,7% with average 98.6. However, the majority of the mites (97.6 % ) were dropped during the first 24 days.
The number of dead or moribund bees that were counted at colony entrances was negligible, average 1,04 bee/day in colonies treated with coumaphos 10% Bee Strips and 0.66 in colonies treated with Placebo. Brood patterns during the experiment were found compact in all colonies and no replacement of queens, no irregularities in laying eggs or "pepperbox" symptom were observed.
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INTRODUCTION

Varroatosis was detected in Greece on 1978 (Ifantidis & Thrasyvoulou, 1979, Pelekassis et al., 1979). Varroa mites were spread very quickly in the whole country and caused high losses in apiculture. Since then, greek scientist, like their European colleagues, made great efforts to find suitable drugs for the control of this rapidly spreading mite infestation of the honey bee.
One of the earlier medicaments that used against varroa mite was Asuntol-50 with active ingredient coumaphos. The first study was made under laboratory conditions, and the preliminary results which were very promising were documented in field experiments (Santas, 1983, 84,85). Asuntol along with malathion became the exclusively control agents against varroa mite in Greece during 1984-85. 
Subsequently coumaphos was granted authorization as Perizin by Greek National Constitution of Pharmacy against Varroa. The extensive used of Perizin in Greece, did not come about until 1999, when varroa mite developed resistance against fluvalinate (Thrasyvoulou et al.1998) and the Greek government subsidized chemicals against Varroa thru financing of N1221. 
Greek beekeepers are satisfied with Perizin because it is effective and safe for the bees although they prefer a ready made application with no supplementary treatment and no liquid added in hives during months of low temperature. These characteristics are offered by the new form of coumaphos medicament treatment against varroa. Bayer AG has developed a new product in the form of strip, containing 10% coumaphos against varoa mite. This product has not yet been registered in Greece. 
In this study we examined the effectiveness of coumaphos strips against varroa in field conditions and their safety to bees 
MATERIALS AND METHODS

Experimental colonies. Twenty-four naturally infested by Varroa mites (Varroa destructor) bee colonies of Apis mellifera Macedonica were used. The colonies were queen right, they had 10 frames population, a laying queen, a normal brood pattern and they did not receive any chemical treatment against Varroa mites during the last 6 months prior the start of the trial. 
Each hive was equipped with a special bottom board with an incorporated trap for preventing the removal of dead mites and allowing the recording of daily number of dead mites. The trap contained an insert covered by a wire screen.

A bee trap consisting of an empty chamber body 50X70 cm was placed in front of each hive to record the daily number of dead bees. In addition a special device consisting of disk plate of 13 cm diameter and 2 cm height, filled with water was put beneath each feet of the hives in order to exclude the ants for taking the dead Varroa from the hive’s bottom board (ant prove‘ stands). 

Bee colonies were examined thoroughly and the presence of the queen, the population strength, the area of brood and the queen-laying pattern were recorded for each colony. These colonies were subsequently divided into two groups of 12 colonies each, A and B, according to their population, area of brood and Varroa infestation. The chosen colonies, have population that covered 8-10 combs (about 14000-18000 bees) and brood area average 14±6.5 dm2. A prolific nearly 1-year old queen headed each colony. 

Treatment and assessment of efficacy and safety. The daily mite drop of each colony, prior to the treatment was monitored for three days in September 29th, 2001. Bee colonies were examined and the presence of the queen, the brood area and the population of each colony were recorded in September 30th. Colonies having irregular brood pattern for any reason (queen, diseases etc) were excluded from further research. 

All queens were marked with white stain on their thoraces, and the area of brood was measured by means of a clear acrylic plastic (Plexiglas) grid (2x2 cm) estimating that 4.28 cells occupy 1 cm2. 

Based on the data collected from these colonies, two experimental groups (A and B) having similar strength (bees, brood) and mite infestation were randomly allocated and marked with numbers 1 to 24. 

Two strips were placed between the 3rd and 7th frame of nest area of each colony in October 1st,. The A type strips (Coumaphos 10 % Bee Strips) were placed in colony-group A and likewise B strips (Coumaphos Placebo Bee Strips) in B group. Subsequently, the number of dead bees and dead mites for each colony was counted until October 16th. Afterwards and till the end of the treatment period (November 11th) the number of dead bees and mites was counted every three days. 

Colonies were examined, their brood was calculated, marked and removed and their population was estimated in November 11th. Following , the bee colonies were killed by freezing. Dead bees were put in 25% aqueous solution of ethyl alcohol for one day and the mites found and counted on the bottom of a washbowl. All brood cells were also opened and Varroa mites were recorded. 

The effectiveness of treatment was calculated as a ratio of the number of killed mites during the experiment to the total number of mites present in the colony. The total number of Varroa mites was found by adding the number of those killed during treatment to those that survived 41 days after the insertion of the strip in bees and brood.

The safety of the test product beside brood area was certified by counting daily the dead bees in front of each colony, inspection of brood patterns and queen present every 7 days, estimating bee population by counting the frames covered by bees and observed any adverse event on bee behavior such as aggressiveness, robbing, erratic movements etc.

Statistics .Mean efficacy and standard deviation and also number of dead bees within each treatment group were calculated and t-test applied using the Stantgraft computer package.

The study was performed at the Campus of Aristotle University, Thessalonica Greece
RESULTS

Efficacy. Results from this experiment clearly showed that Varroa mite can be effectively controlled by coumaphos 10 % Bee Strips. From the total initial number of 19248 mites only 592 (3%) survived 42 days after the insertion of the strips in the hives. The mean effectiveness was 96.9±4.8 ranging between 83,4% and 99,7% (table 1). 

Table 1. The efficacy of coumaphos 10 % Bee Strips and Placebo against Varroa mites after 42 days treatment.

	Coumaphos 10 % Bee Strips
	Coumaphos Placebo Bee Strips

	Hive
No
	Dead mites
	Hive
No
	Dead mites


	
	During treatment period
	Total no
	Efficacy
    %
	
	During treatment period
	Total no
	Efficacy
    %

	1
	820
	823
	99,6
	13
	   134
	302
	44,4

	2
	2515
	2524
	99,6
	14
	   419
	1156
	36,2

	3
	2109
	2134
	98,8
	15
	1722
	3232
	53,3

	4
	1875
	1888
	99,3
	16
	175
	1611
	10,8

	5
	705
	713
	98,8
	17
	477
	2135
	22,3

	6
	136
	 163
	83,4
	18
	    82 
	761
	10,7

	7
	661
	 706 
	93,6
	19
	500
	2612
	19,1

	8
	480
	 489
	98,1
	20
	  670
	1302
	51,4

	9
	2760
	2780
	99,3
	21
	  402
	1843
	21,8

	10
	2584
	2591
	99,7
	22
	  219
	973
	22,5

	11
	2798
	2818
	99,3
	23
	  616
	948
	64,9

	12
	960
	 1027
	93,5
	24
	1122
	2373
	47,2

	Total
	18403
	18656
	
	
	6538
	192488
	

	Average
	1533
	1554
	96,9
	
	545
	16048
	33,7


The coefficient of variation of efficacy was low (4,9%), indicates that no significant differences exist in the effectiveness of the chemical among the 12 experimental colonies. The small amount of brood that colonies reared during the experimentation may have contributed to the variation. Thus, in colony no 6, with the larger area of brood, the strips appear to have the smallest efficacy.
Counting the daily dropping, we found that 97.6% of the mites were killed during the first 24 days.

The efficacy of Coumaphos Placebo Bee Strips was 33.7±19.9% in average and differed significantly (p>0.05) than those of Coumaphos 10 % Bee Strips (t-test=10.9). The falling of mites’ in colonies treated with Coumaphos Placebo Bee Strips represents the natural mortality of Varroa. This mortality appears in all the colonies during the whole season and is higher in period that brood rearing is stopped. The high coefficient of variation (CV%=53,9%) of mite mortality in colonies treated with Coumaphos Placebo Bee Strips shows different death rate among the colonies. This can be due to either difference in brood area or to differences in defending behavior of bees.

Safety. The number of dead or moribund bees that were counted at colony entrances was negligible, average 1,04 bee/day in colonies treated with Coumaphos 10 % Bee Strips and 0.66 in colonies treated with Placebo (table 2). Differences were not significant (p<0.005).

Table 2. The number of dead bees counted in traps during treatment.

	Coumaphos 10 % Bee Strips
	Coumaphos Placebo Bee Strips

	Hive
No
	Dead bees
	Hive
No
	Dead bees

	
	Total number
	Mean daily death
	
	Total number
	Mean daily death

	1
	47
	1,1
	13
	24
	0,5

	2
	59
	1,4
	14
	35
	0,8

	3
	58
	1,4
	15
	63
	1,5

	4
	131
	3,1
	16
	  8
	0,2

	5
	55
	1,3
	17
	  7
	0,2

	6
	27
	0,6
	18
	13
	0,3

	7
	7
	0,2
	19
	55
	1,3

	8
	16
	0,4
	20
	39
	0,9

	9
	9
	0,2
	21
	6
	0,1

	10
	53
	1,3
	22
	24
	0,6

	11
	33
	0,8
	23
	29
	0,7

	12
	29
	0,7
	24
	33
	0,8

	Average
43,7
	1,04
	Average
43,7
28
	0,66


Brood patterns during the four inspections (8/10, 15/10, 22/10, 29/10) were found compact in all colonies and no replacement of queens, no irregularities in laying eggs or “pepperbox” symptom (a mixture of capped and uncapped brood cells) were observed. The appearance of sealed and unsealed brood reflects physiological condition.

The strips had not repellency effect on bees. Flight activity was normal and no adverse events on bee behavior such as, aggressiveness, robbing, erratic movements or crawling of bees near the hive entrance were observed. Bee population was at those levels that found at the beginning of the experiment. 

During the final inspection at the end of experiment (11-11-2001) the present of brood was found in 6 colonies treated with Coumaphos 10 % Strips and in 7 colonies treated with Placebo (table 2). Due to the relative low temperature (16o C) formed a loose cluster that covered 7-8 combs in both groups.

Table 3. Brood area before and after treatment
	Coumaphos 10 % Bee Strips
	Coumaphos Placebo Bee Strips

	Hive No
	Brood area in dm2
	Hive No
	Brood area in dm2

	
	1-10-2001
	13-11-2001
	
	1-10-2001
	13-11-2001

	1
	   7,50
	0,00
	13
	  9,00
	0,75

	2
	17,75
	0,00
	14
	14,25
	0,80

	3
	16,75
	1,15
	15
	14,00
	3,50

	4
	13,25
	2,00
	16
	  9,75
	0,00

	5
	12,50
	0,00
	17
	 13,25
	0,00

	6
	12,75
	4,00
	18
	17,25
	0,75

	7
	14,00
	0,15
	19
	20,75
	0,00

	8
	20,25
	0,20
	20
	11,50
	0,85

	9
	12,00
	0,00
	21
	12,00
	0,00

	10
	  7,75
	0,00
	22
	17,25
	1,25

	11
	  9,25
	0,00
	23
	  8,25
	0,00

	12
	21,00
	1,00
	24
	23,75
	0,40


CONCLUSION

Coumaphos 10 % be strips were highly effective against Varroa destrutor in naturally infested Apis mellifera Macedonica. There is no evidence for any toxicity of Coumaphos 10 % Bee Strips to adult bees, to brood or to the queen.
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