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Abstract

Experiments assessed the efficacy of oxalic acid (OA) and rotenone in controlling the honeybee mite Varroa destructor. Honeybee, Apis mellifera carnica, colonies located in moderate Mediterranean climate were used to establish the acaricidal effect of different OA concentrations in water solution. 

Treatments were applied by trickling 50 ml of the OA solution over bees in the brood compartment and the percent of killed mites was estimated when brood was present and when the brood was absent. OA treatment in the broodless colonies resulted in higher mite mortality (P < 0.01) than mite mortality trigged by three OA treatments when the brood was present. The relative efficacy of  OA application in broodless colonies was estimated at 99,44% (±0.54). Three rotenone or OA  treatments administered during the period with capped brood in July and August resulted in an average efficacy of 24.10 %. In untreated colonies mite mortality averaged 5.40 %. No significant differences (P>0.05) were found between the rotenone and OA treatments. The successful use of OA and rotenone against the Varroa mite in honeybee colonies as an alternative to routine chemical treatments when brood is present or absent is discussed.
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Introduction

Colonies with Varroa destructor, an economically significant external parasite of honeybees (Anderson and Trueman, 2000), have to be controlled in order to preserve the host colony. Resistance to several chemical acaricides such as fluvalinate and coumaphos has already been reported (Elzen et al., 1998; Milani, 1995; Miozes-Koch et al., 2000; Floris et al., 2001). The effects of residues and their by-products in honey and wax (Wallner, 1999) present environmental concerns and are another reason for reducing the use of conventional chemical mite-control methods in beekeeping.

Experiments have been conducted to evaluate oxalic acid (OA) for mite control in colonies with and without brood (Imdorf et al., 1996; Nanetti and Stradi, 1997; Nanetti, 1999). A range of OA concentrations from 2 to 5 % in 30 and 60 % sucrose solutions (w/v) were tested, and their efficacy estimated at 97.3 % (Radetzki, 1994), 98.3 % (Nanetti et al., 1995) and 99.5 % (Imdorf et al., 1997) respectively during the broodless period. A treatment of three applications of 5 % OA resulted in an efficacy of 95 % (Mutinelli et al., 1997). A spring treatment administered by trickling OA, when the colony had capped brood, had an efficacy of 24 % (Brødsgaard et al., 1999). In our experiments, a solution composed of 2.9 % OA and 31.9 % sugar resulted in mortality rates higher than 97 %. OA is a highly effective alternative control substance for the varroa mite in colonies without brood (Gregorc and Planinc, 2001, 2002).

Rotenone, the principal acaricidal constituent of derris root (Lonchocarpus nicou Aubl.), has been used to control the varroa mite in honeybee colonies and less than 0.2 mg rotenone per kg of honey were found in honeybee colonies after prolonged treatments with aqueous solutions of 3 % rotenone (Jimenez et al., 2000). In our field experiment, conducted on honeybee colonies, the acaricidal efficacy and the dynamics of mite mortality after rotenone and OA treatments were evaluated and compared.

Materials and methods

The study was conducted at the University Bee-keeping Experimental Station located in central Slovenia, after the honey harvest. Twenty hives, each with five 41 cm x 26 cm national-standard AŽ frames, were populated. Each nucleus was equipped with its own feeder and was netted across the bottom to prevent bees getting to the bottom-board screen, where the dead mites were collected and counted.

Treatments were applied to colonies with capped brood and in colonies without brood. In the first experiment colonies received a 3.4% OA and 47.6% sucrose in water solution (w/w) using oxalic acid dihydrate (Riedel-de Haën), sucrose (sugar) and de-mineralised water, 3.7% OA and 26.1% sucrose (w/w) (Nanetti, 1999) and 2.9% OA and 31.9% sucrose (w/w). Treatments were applied to each colony by trickling 50 ml of the treatment solution over the combs and bees. 

In the second experiment natural mite mortality was monitored before the colonies were divided into three groups and treated for the Varroa mites. Colonies of group 1 received rotenone, and colonies of group 2 received OA and the control colonies of group 3 received no treatment. 

Five grams of 1 % rotenone formulated with bentonite (both supplied by Sigma) was powdered and sprinkled into the colonies from above, onto the in situ bees and the top bars of the comb frames. The rotenone treatment was performed three times during August. An oxalic acid (OA)/sucrose solution was prepared from 6.5 g oxalic acid dihydrate (Kemika, Zagreb, Croatia) and 50 g sucrose in 100 ml deionized water. The concentration of OA/sucrose was 2.97 %/31.95 % (w/w). Each colony of group two received three applications of 10 ml of the OA/sucrose solution, which was sprinkled between the combs and onto the bees from the top. 

The colonies of all groups with capped brood were treated with OA three times during September. A final OA treatment was applied when the colonies were without capped brood. Perizin®, with an active ingredient of organophosphate coumaphos, was also applied to all the colonies without brood. Treating the colonies during the broodless period reduces the mite population and ensures their normal development in the spring.

The efficacy of the rotenone and OA treatments, expressed in mite mortality, was established after each treatment, and the mite-drop mean values of the treated groups were compared. A standard Perizin treatment was conducted in order to establish the final mite drop (Trouiller, 1998). During the treatment the applicator wore respiration mask, protective glasses and rubber gloves. 

The percentage of mites killed by the treatments during the brood periods was estimated by counting the mite “drop-down” after each rotenone or OA treatment, and in the broodless periods, after each OA application. The number of mites not killed by the OA treatments was obtained by counting the mite “drop-down” during the Perizin treatment.  

To estimate the percentage of mites killed (PMK) by the first rotenone application (PMKR1) on 31 July, when brood was present, the following formula was used:

PMKR1 = (R1/(R1 + R2 + R3 + OA4 + OA5 + OA6 + OA7 + P) x 100) % 

R1, R2 and R3 denote the total number of mites that dropped after the first, second and third rotenone treatments respectively. OA4 through to OA7 denote the number of “drop-down” mites collected after each of the consecutive OA treatments, while P denotes the number of mites collected after the Perizin treatment. The same formula was modified to calculate the percentage of mites dropped after each of the consecutive treatments (PMKR2 – PMKOA7) by excluding the number of mites collected in the previous treatments.

The following formula was used to establish the percentage of mites killed (PMK) by the consecutive OA treatments:

PMKOA1 = (OA1/(OA1 + OA2 + OA3 + OA4 + OA5 + OA6 + OA7 + P) x 100) % 

OA1, OA2 and OA3 denote the total number of mites that dropped after the first, second and third OA treatments respectively. OA4 through to OA7 and P are as described previously.

The efficacy of the treatments were estimated by comparing the number of mites killed before and after each treatment or any number of consecutive treatments during the experimental period. 

During the experiment the colonies were regularly examined to follow their development and to determine if capped brood were present. Data analyses were performed by ANOVA (analysis of variance) with the aid of a Statgraphic programme (1991).

Results

Oxalic acid 

Mite drop-down in all OA treated colonies was significantly higher in comparison to natural mite drop-down before treatments (P < 0.01) and in comparison to untreated colonies during the experiment (P < 0.01). 

Three OA treatments conducted in colonies when the brood was present resulted in average 44,04% (±7,19) mite reduction. The application of 3.4%OA/47.6% sucrose solution was found significantly more effective than 2.9%OA/31.9% sucrose solution applied in colonies with brood (P < 0.05). There were no differences in efficacy between 3.7%OA/26.1% sucrose and 2.9%OA/31.9% sucrose (P > 0.05). 

One OA treatment when there was no capped brood, was significantly higher effective in comparison to three OA treatments in colonies with brood (P < 0.001). The average relative efficacy of final OA application in broodless colonies was estimated at 99,44% (±0.54). 

Rotenone

Daily mite mortality in rotenone treated colonies increased significantly (P<0.001) after application in comparison to control untreated colonies. Higher mite drop was observed in rotenone treated colonies in comparison to OA application (P<0.05). 

Three rotenone treatments conducted during the period with brood resulted in average 27.34% (±19.295) mite mortality. During the same time in untreated colonies natural mite drop averaged 5.40% (±6.51) of all counted mites during the season. Figure 1 shows Varroa mite mortality after rotenone or OA treatment. The analyses of variance show no different effectiveness (P>0.05) between three rotenone and three OA treatments in the period when the brood was present. 
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Figure 1.

Mite mortality during rotenone (Rot.), oxalic acid (OA) and Perizin (P) treatments. Colonies received rotenone or OA treatments. Only OA and P were applied to all colonies in the second part of experiment. 

No differences were observed between the rotenone and OA treated colonies (P>0.1). The third rotenone and OA treatments resulted in an increased (P<0.01, P<0.05) daily mite drop. 

The OA treatment of broodless colonies resulted in an increased (P<0.001) mite drop for four days (2.27 ± 1.40) compared to the mite drop prior to treatment (1.01 ± 0.56). During the winter months of December and January, the daily mite drop was 0.22 (± 0.27) mites. For five days after the Perizin treatment on 1 February the mite drop was 5 (± 6.06).

The three rotenone treatments in colonies with brood, resulted in an average mite mortality of 27.34 % (± 19.295) and the three OA treatments resulted in a mite mortality of 20.85 % (± 14.01). During the same time in the untreated colonies, the natural mite drop averaged 5.40 % (± 6.51) of all mites counted during the season. 

The analyses of variance showed no difference in effectiveness (P>0.05) between the three rotenone and OA treatments in the period when the brood was present. 

The average efficacy of the final OA treatment during the broodless period was estimated at 98.6482 % (± 1.97), which was significantly higher (P<0.001) than entire rotenone and OA applications during the season. 

Discussion

Rotenone or OA treatments in colonies with capped brood resulted in an increase in mite mortality for two days after each application. The efficacy of the three rotenone treatments in the period with brood was estimated at approximately 27 % and the three OA treatments at approximately 21 %. The OA treatments were less effective than the treatments described by Mutinelli et al. (1997) and confirmed previous experiences of Radetzky (1994), Brødsgaard et al. (1999), and Gregorc and Planinc (2001, 2002). Treatments during August are crucial for a colony's survival. 

The cumulative effectiveness of the three rotenone and three OA treatments was estimated at 78 % and the six OA treatments, when the brood was present, at 83 %. The three September OA treatments of the previously untreated colonies triggered an 87 % mite mortality. The daily natural mite mortality averaged between 3 and 4. The remaining mites in the colonies were controlled using OA during the broodless period. The 98 % efficacy of OA in this respect confirms our previous results (Gregorc and Planinc, 2002).

Relatively low efficacy of OA applied in collonies with brood is due to mite survival in the sealed brood (Radetzky, 1994). In colonies with capped brood cells, three OA treatments resulted in 95 % mite population reduction (Mutinelli et al., 1997). The reduction of mite population with OA when the brood is present and after honey extraction could be a positive experience in highly infested colonies. A reduction by about half of the mite population during August seems to be important for survival of colonies. 

Rotenone and OA solution have comparable acaricidal effect in honeybee colonies considering the efficacy and the dynamic of mite mortality after treatment. It is also indicative that rotenone is an acaricide of botanical origin and together with OA solution represent alternative varroa control substances. Both could successfully be used in combination with an appropriate timing to reduce mite population to a level that allow colony survival over winter.

The Rotenone and OA solutions have a comparable acaricidal effect in honeybee colonies considering the efficacy and the dynamics of mite mortality after treatment. It is also relevant that rotenone is an acaricide of botanical origins and, together with the OA solution, they represent alternative varroa-control substances. Both could be used successfully, in combination with appropriate timing, to reduce a mite population to a level that would allow a colony's survival over winter.
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						12		1		1		0		1		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		3		1		5		3		11		14		118		72		46		17		600		130		30		53		89		45		22		18		20		6		10		24		292		42		45		propadla		/				12

						13		4		8		1		0		0		0		1		0		0		8		1		0		0		0		0		0		4		2		0		0		2		0		2		0		2		0		1		7		6		14		8		8		8		133		100		85		34		120		21		6		5		7		40		15		43		222		52		28		26		14				13

						14		8		0		0		1		0		0		1		0		0		5		0		0		0		0		0		0		5		2		0		0		4		1		0		0		0		1		0		1		8		62		58		33		7		182		113		68		54		70		23		9		5		1		13		13		5		68		12		0		2		0				14

						15		2		0		0		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		3		1		1		21		21		9		9		248		124		63		47		110		114		40		20		7		17		21		53		421		82		45		0		6				15

						16		0		0		3		2		1		5		0		1		0		0		0		0		1		13		0		0		3		0		0		3		14		63		49		27		12		10		8		23		18		93		16		13		9		1		3		2		7		51		46		17		24		19		24		28		16		144		14		50		19		1				16

						17		0		1		1		0		0		0		0		0		0		1		0		0		0		0		0		0		3		1		0		0		21		54		4		1		6		2		4		6		5		60		48		21		13		148		80		21		9		65		37		17		6		5		18		28		6		79		15		8		2		0				17

						18		0		9		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		1		4		1		0		1		2		1		4		4		39		48		49		30		260		89		48		23		92		21		10		8		3		7		5		1		9		2		0		propradla		/				18

						19		0		1		1		0		0		0		0		0		0		6		0		0		0		2		0		0		2		2		1		1		15		165		34		8		3		7		7		31		18		168		100		92		27		226		124		84		13		106		53		16		12		8		14		32		16		116		17		25		10		6				19

						20								42		1		31		9		0		1		13		4		0		2		2		0		5		13		0		0		5		123		166		46		16		16		12		12		24		28		73		107		52		42		235		156		79		43		140		91		25		15		14		11		26		3		77		16		9		1		0				20

										Naravni odpad varoje										Odpad varoj

								Natural mortality																		Treatment 31.7.01														Treatment 14.8.01								Treatment 21.8.01																		OA treatment 6.9.01								OA treatment 12.9.01								OA treatment 18.9.01																OA treatment 5.11.01

								Varroa mites																																																																																																30.1.2002 Tretiranje PERIZIN (11st.C)

						hive		do 22.5.		22.5.-12.6.		12.6.-2.7.		2.7.-6.7.		6.7.-10.7.		10.7.-17.7.		17.7.-18.7.		18.7.-24.7.		24.7.-30.7.		31.7.-1.8.		1.8.-2.8.		2.8.-3.8.		3.8.-6.8.		6.8.-8.8.		8.8.-10.8.		10.8.-13.8.		14.8.-15.8.		15.8.-16.8		16.8.-17.8.		17.8.-21.8.		21.8.-22.8.		22.8.-24.8.		24.8.-26.8.		26.8.-28.8.		28.8.-29.8.		29.8.-30.8.		30.8-31.8.		31.8.-3.9.		3.9.-5.9.		5.9.-7.9.		7.9.-8.9.		8.9.-10.9.		10.9.-12.9.		12.9-13.9.		13.9-14.9.		14.9.-16.9.		16.9.-18.9.		18.9.-20.9.		20.9.-22.9.		22.9.-24.9.		24.9.-27.9.		27.9.-2.10.		2.10.-16.10.		16.10.-26.10.		26.10.-5.11.		5.11.-8.11.		8.11.-9.11.		9.11.-5.12.		5.12.-1.2.		1.2.-6.2.				št.panja

		ROTENONE				1		0		0		3		1		5		34		5		6		6		112		32		25		10		13		17		13		210		17		16		17		64		23		13		9		5		7		1		1		0		15		17		18		9		86		116		53		17		110		129		51		34		7		21		12		24		168		48		27		14		0				1

						4		11		27		6		1		1		2		10		13		6		336		69		5		21		77		60		89		225		50		66		103		102		209		194		73		28		30		12		37		18		47		34		16		9		239		95		39		32		130		112		43		35		30		49		40		37		158		40		25		0		2				4

						7		0		0		1		0		0		1		0		0		0		9		0		0		0		5		0		2		56		2		0		2		4		8		13		0		2		0		0		2		3		6		3		0		1		33		7		11		4		7		8		3		2		4		13		16		13		44		9		21		2		5				7

						10		0		1		10		1		1		3		5		0		0		0		1		0		0		0		0		3		58		0		2		0		18		0		2		1		1		0		2		1		0		24		16		21		12		236		58		23		19		93		29		13		5		11		22		25		36		236		49		35		58		19				10

						13		4		8		1		0		0		0		1		0		0		8		1		0		0		0		0		0		4		2		0		0		2		0		2		0		2		0		1		7		6		14		8		8		8		133		100		85		34		120		21		6		5		7		40		15		43		222		52		28		26		14				13

						16		0		0		3		2		1		5		0		1		0		0		0		0		1		13		0		0		3		0		0		3		14		63		49		27		12		10		8		23		18		93		16		13		9		1		3		2		7		51		46		17		24		19		24		28		16		144		14		50		19		1				16

						19		0		1		1		0		0		0		0		0		0		6		0		0		0		2		0		0		2		2		1		1		15		165		34		8		3		7		7		31		18		168		100		92		27		226		124		84		13		106		53		16		12		8		14		32		16		116		17		25		10		6				19

		OA				2		0		0		1		2		1		17		8		5		1		145		12		3		17		12		24		32		212		43		14		21		215		81		45		7		6		6		12		20		16		77		78		20		16		229		118		30		26		137		117		35		24		22		37		45		45		287		37		35		10		3				2

						5		0		0		0		1		2		2		1		5		1		86		1		3		5		7		12		9		175		55		13		30		148		59		23		2		1		4		2		3		5		32		21		14		6		208		112		31		15		91		100		17		12		14		38		30		31		248		74		48		11		5				5

						8		0		0		1		6		0		0		0		0		0		19		0		1		0		6		0		6		82		7		6		0		29		1		1		2		1		1		3		1		1		98		61		29		9		188		73		25		17		100		37		14		3		9		19		19		23		63		19		18		propadla		/				8

						11		0		0		0		11		2		2		0		0		0		0		1		0		1		0		0		0		10		0		1		2		32		12		0		0		0		4		1		2		3		26		30		15		10		1		6		4		8		97		115		16		14		9		30		26		20		206		73		38		17		14				11

						14		8		0		0		1		0		0		1		0		0		5		0		0		0		0		0		0		5		2		0		0		4		1		0		0		0		1		0		1		8		62		58		33		7		182		113		68		54		70		23		9		5		1		13		13		5		68		12		0		2		0				14

						17		0		1		1		0		0		0		0		0		0		1		0		0		0		0		0		0		3		1		0		0		21		54		4		1		6		2		4		6		5		60		48		21		13		148		80		21		9		65		37		17		6		5		18		28		6		79		15		8		2		0				17

						20								42		1		31		9		0		1		13		4		0		2		2		0		5		13		0		0		5		123		166		46		16		16		12		12		24		28		73		107		52		42		235		156		79		43		140		91		25		15		14		11		26		3		77		16		9		1		0				20

		CONTROL				3		1		3		0		2		0		4		0		1		4		0		1		1		6		36		18		7		7		0		9		24		18		17		62		9		13		4		10		39		30		177		53		14		6		358		145		22		25		135		122		57		28		43		60		36		33		132		24		16		propadla		/				3

						6		0		1		0		4		1		1		1		0		0		0		2		2		1		0		10		13		7		2		3		11		2		9		7		1		1		3		2		12		5		95		79		45		39		257		155		74		47		83		61		7		9		29		6		0		0		0		0		2		propadla		/				6

						9		0		0		1		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		2		3		2		4		1		2		2		2		467		117		91		43		455		55		10		5		8		5		15		8		3		7		5		6		112		15		10		8		0				9

						12		1		1		0		1		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		3		1		5		3		11		14		118		72		46		17		600		130		30		53		89		45		22		18		20		6		10		24		292		42		45		propadla		/				12

						15		2		0		0		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		3		1		1		21		21		9		9		248		124		63		47		110		114		40		20		7		17		21		53		421		82		45		0		6				15

						18		0		9		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		1		4		1		0		1		2		1		4		4		39		48		49		30		260		89		48		23		92		21		10		8		3		7		5		1		9		2		0		propradla		/				18





Sheet1

		s		a		b		c		d

		1		0		0.15		2.0357142857		0.8695652174

		1		1.2857142857		0.3		1.1785714286		0.9565217391

		1		0		0.05		0.0357142857		0.0289855072

		1		0.0476190476		0.5		0.3571428571		0.3043478261

		1		0.380952381		0.05		0.0357142857		0.1449275362

		1		0		0.15		0.3214285714		0.1739130435

		1		0.0476190476		0.05		0		0.0289855072

		2		0		0.05		1.2142857143		0.5072463768

		2		0		0		0.4285714286		0.1739130435

		2		0		0.05		0.2142857143		0.1014492754

		2		0		0		0.5357142857		0.2173913043

		2		0		0		0.0714285714		0.0289855072

		2		0.0476190476		0.05		0		0.0289855072

		2		0		0		3		1.2173913043

		3		0.1428571429		0		0.3928571429		0.2028985507

		3		0.0476190476		0		0.25		0.115942029

		3		0		0.05		0		0.0144927536

		3		0.0476190476		0		0.0714285714		0.0434782609

		3		0		0		0.1428571429		0.0579710145

		3		0.4285714286		0		0.0714285714		0.1594202899





efficacy

		

																										1														2								3																		1								2								3																4

										Natural mortality																Treatment 31.7.01														Treatment 14.8.01								Treatment 21.8.01																		OA treatment 6.9.01								OA treatment 12.9.01								OA treatment 18.9.01																OA treatment 5.11.01

										Varroa mites																																																																																														30.1.2002 Tretiranje PERIZIN (11st.C)										5.12.-1.2.		after perizin

								hive		22.5.-12.6.		12.6.-2.7.		2.7.-6.7.		6.7.-10.7.		10.7.-17.7.		17.7.-18.7.		18.7.-24.7.		24.7.-30.7.		31.7.-1.8.		1.8.-2.8.		2.8.-3.8.		3.8.-6.8.		6.8.-8.8.		8.8.-10.8.		10.8.-13.8.		14.8.-15.8.		15.8.-16.8		16.8.-17.8.		17.8.-21.8.		21.8.-22.8.		22.8.-24.8.		24.8.-26.8.		26.8.-28.8.		28.8.-29.8.		29.8.-30.8.		30.8-31.8.		31.8.-3.9.		3.9.-5.9.		5.9.-7.9.		7.9.-8.9.		8.9.-10.9.		10.9.-12.9.		12.9-13.9.		13.9-14.9.		14.9.-16.9.		16.9.-18.9.		18.9.-20.9.		20.9.-22.9.		22.9.-24.9.		24.9.-27.9.		27.9.-2.10.		2.10.-16.10.		16.10.-26.10.		26.10.-5.11.		5.11.-8.11.		8.11.-9.11.		9.11.-5.12.		5.12.-1.2.		1.2.-6.2.				št.panja				Varroa/day				1.2.-6.2.

				ROTENONE				1		0		3		1		5		34		5		6		6		112		32		25		10		13		17		13		210		17		16		17		64		23		13		9		5		7		1		1		0		15		17		18		9		86		116		53		17		110		129		51		34		7		21		12		24		168		48		27		14		0				1				0.2545454545				0

								4		27		6		1		1		2		10		13		6		336		69		5		21		77		60		89		225		50		66		103		102		209		194		73		28		30		12		37		18		47		34		16		9		239		95		39		32		130		112		43		35		30		49		40		37		158		40		25		0		2				4				0				2

								7		0		1		0		0		1		0		0		0		9		0		0		0		5		0		2		56		2		0		2		4		8		13		0		2		0		0		2		3		6		3		0		1		33		7		11		4		7		8		3		2		4		13		16		13		44		9		21		2		5				7				0.0363636364				5

								10		1		10		1		1		3		5		0		0		0		1		0		0		0		0		3		58		0		2		0		18		0		2		1		1		0		2		1		0		24		16		21		12		236		58		23		19		93		29		13		5		11		22		25		36		236		49		35		58		19				10				1.0545454545				19

								13		8		1		0		0		0		1		0		0		8		1		0		0		0		0		0		4		2		0		0		2		0		2		0		2		0		1		7		6		14		8		8		8		133		100		85		34		120		21		6		5		7		40		15		43		222		52		28		26		14				13				0.4727272727				14

								16		0		3		2		1		5		0		1		0		0		0		0		1		13		0		0		3		0		0		3		14		63		49		27		12		10		8		23		18		93		16		13		9		1		3		2		7		51		46		17		24		19		24		28		16		144		14		50		19		1				16				0.3454545455				1

								19		1		1		0		0		0		0		0		0		6		0		0		0		2		0		0		2		2		1		1		15		165		34		8		3		7		7		31		18		168		100		92		27		226		124		84		13		106		53		16		12		8		14		32		16		116		17		25		10		6				19				0.1818181818				6

																																																																																																																		0.1818181818				3

																																																																																																																		0.2				5

				OA				2		0		1		2		1		17		8		5		1		145		12		3		17		12		24		32		212		43		14		21		215		81		45		7		6		6		12		20		16		77		78		20		16		229		118		30		26		137		117		35		24		22		37		45		45		287		37		35		10		3				2								/

								5		0		0		1		2		2		1		5		1		86		1		3		5		7		12		9		175		55		13		30		148		59		23		2		1		4		2		3		5		32		21		14		6		208		112		31		15		91		100		17		12		14		38		30		31		248		74		48		11		5				5				0.3090909091				14

								8		0		1		6		0		0		0		0		0		19		0		1		0		6		0		6		82		7		6		0		29		1		1		2		1		1		3		1		1		98		61		29		9		188		73		25		17		100		37		14		3		9		19		19		23		63		19		18		propadla		/				8				0.0363636364				0

								11		0		0		11		2		2		0		0		0		0		1		0		1		0		0		0		10		0		1		2		32		12		0		0		0		4		1		2		3		26		30		15		10		1		6		4		8		97		115		16		14		9		30		26		20		206		73		38		17		14				11				0.0363636364				0

				.				14		0		0		1		0		0		1		0		0		5		0		0		0		0		0		0		5		2		0		0		4		1		0		0		0		1		0		1		8		62		58		33		7		182		113		68		54		70		23		9		5		1		13		13		5		68		12		0		2		0				14				0.0181818182				0

								17		1		1		0		0		0		0		0		0		1		0		0		0		0		0		0		3		1		0		0		21		54		4		1		6		2		4		6		5		60		48		21		13		148		80		21		9		65		37		17		6		5		18		28		6		79		15		8		2		0				17								/

								20						42		1		31		9		0		1		13		4		0		2		2		0		5		13		0		0		5		123		166		46		16		16		12		12		24		28		73		107		52		42		235		156		79		43		140		91		25		15		14		11		26		3		77		16		9		1		0				20								/

																																																																																																																		0.1454545455				0

																																																																																																																						/

				CONTROL				3		3		0		2		0		4		0		1		4		0		1		1		6		36		18		7		7		0		9		24		18		17		62		9		13		4		10		39		30		177		53		14		6		358		145		22		25		135		122		57		28		43		60		36		33		132		24		16		propadla		/				3				0				6

								6		1		0		4		1		1		1		0		0		0		2		2		1		0		10		13		7		2		3		11		2		9		7		1		1		3		2		12		5		95		79		45		39		257		155		74		47		83		61		7		9		29		6		0		0		0		0		2		propadla		/				6

								9		0		1		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		2		3		2		4		1		2		2		2		467		117		91		43		455		55		10		5		8		5		15		8		3		7		5		6		112		15		10		8		0				9

								12		1		0		1		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		3		1		5		3		11		14		118		72		46		17		600		130		30		53		89		45		22		18		20		6		10		24		292		42		45		propadla		/				12

								15		0		0		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		3		1		1		21		21		9		9		248		124		63		47		110		114		40		20		7		17		21		53		421		82		45		0		6				15

								18		9		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		1		4		1		0		1		2		1		4		4		39		48		49		30		260		89		48		23		92		21		10		8		3		7		5		1		9		2		0		propradla		/				18

																												The sequence of 3 rotenone and OA treatments

						EFFICACY																								The sequence of 3 rotenone and 3 OA  and 6 OA

										Natural mortality		1. treatment		2. Treatment		3. Treatment		1 OA treatmnet		2. OA treatment		3 OA treatment		4 OA treatment		Perizin						OA without brood				3 OA treatments

								hive		22.5.-31.7.		31.7.-15.8.		15.8.-21.8.21.8.-6.9.6.9.-12.9.						12.9.-18.9.		18.9.-5.11.		5.11.-1.2.		1.2.-6.2.		31.7.-6.9.		31.7.-5.11.		5.11.-1.2.				6.9.-5.11.

						ROTENONE		1		3.6563071298		14.0417457306		19.131714496		11.1919927207		6.0450819672		29.6619411123		60.1550387597		94.5525291829				38.2669196711		83.7444655281		100				73.6680327869

								4		2.1414665801		21.7838196286		18.8215345485		36.7101827676		8.7458745875		36.6184448463		67.9029957204		99.1111111111				59.8143236074		92.5397877984		99.1111111111				81.4356435644

								7		0.6211180124		5		19.7368421053		13.1147540984		4.7169811321		27.2277227723		44.8979591837		91.3580246914				33.75		74.6875		93.8271604938				61.7924528302

								10		1.8260869565		0.354295837		5.3333333333		2.3474178404		7.0192307692		34.74663909		37.0839936609		80.604534005				7.8830823738		64.8361381754		95.2141057935				61.8269230769

								13		0.9671179884		0.87890625		0.5911330049		1.982160555		3.8422649141		37.0136698212		42.9048414023		88.3040935673				3.41796875		66.6015625		95.9064327485				65.4196157735

								16		1.4067995311		1.6646848989		0.7255139057		27.2838002436		21.9430485762		2.7896995708		49.6688741722		91.2280701754				29.0130796671		72.8894173603		99.5614035088				61.8090452261

								19		0.1274697259		0.5105296745		0.3848620911		18.5447520927		30.5928853755		50.9111617312		59.6287703016		90.8045977011				19.2724952138		88.8959795788		96.5517241379				86.2450592885

						OA		2		1.4546965919		10.3331927457		13.640639699		22.2222222222		13.3753501401		32.5788197251		55.3956834532		96.5053763441				39.7722479966		84.3104175453		99.1935483871				73.9495798319

								5		0.6618863762		6.8295391449		16.2693682956		17.5800711744		6.3039723661		33.732718894		46.314325452		95.8549222798				35.7023875625		78.5674625208		98.7046632124				66.6666666667

								8		0.7014028056		3.229061554		9.9061522419		4.6296296296		23.9077669903		48.3253588517		69.1358024691		100				16.8516649849		89.9091826438		100				87.8640776699

								11		1.7462165308		0.2369668246		1.5439429929		6.5138721351		10.4516129032		2.7377521614		48.4444444444		91.091954023				8.1753554502		58.7677725118		95.9770114943				55.0967741935

						.		14		0.2418379686		0.6060606061		0.8536585366		1.8450184502		20.0501253133		65.3605015674		62.8959276018		97.5609756098				3.2727272727		90.0606060606		100				89.7243107769

								17		0.2512562814		0.1259445844		0.5044136192		13.0544993663		20.6997084548		47.4264705882		63.6363636364		98.0769230769				13.6020151134		86.9017632242		100				84.8396501458

								20		4.7032474804		1.5276145711		1.0739856802		26.7189384801		22.5514403292		54.5164718385		75.9345794393		99.0291262136				28.6133960047		93.9482961222		100				91.5226337449

						CONTROL		3		0.7730535616		3.8397328881		2.3148148148		11.9668246445		16.8236877524		44.498381877		74.9271137026		100				17.306622148		90.428491931		100				88.4253028264

								6		0.7346189164		2.5901942646		2.1842355176		4.0776699029		26.1133603239		73.0136986301		98.9847715736		100				8.6031452359		99.814986124		100				99.7975708502

								9		0.068212824		0.0682593857		0.0683060109		1.2303485988		49.6885813149		72.2145804677		28.2178217822		94.4827586207				1.3651877133		90.1023890785		100				89.9653979239

								12		0.1744186047		0.0582411182		0		2.1561771562		15.0684931507		57.0126227209		38.1729200653		100				2.2131624927		77.926616191		100				77.4270399047

								15		0.2688172043		0		0		0.4043126685		4.0595399188		33.9915373766		40.811965812		98.916967509				0.4043126685		62.6684636119		98.916967509				62.5169147497

								18		1.4211886305		0		0.131061599		2.3622047244		22.311827957		72.6643598616		93.0379746835		100				2.4901703801		98.5583224115		100				98.5215053763

														15.8.-21.8..21.8.-6.9.6.9.-12.9.

						EFFICACY				average

										Natural mortality		1. treatment		2. Treatment		3. Treatment		1 OA treatmnet		2. OA treatment		3 OA treatment		4 OA treatment				A		B		C

										22.5.-31.7.		31.7.-15.8.		15.8.-21.8.		21.8.-6.9.		6.9.-12.9.		12.9.-18.9.		18.9.-5.11.		5.11.-1.2.				31.7.-6.9.		31.7.-5.11.		5.11.-1.2.				6.9.-5.11.		6.9.-5.11.

								ROTENONE		1.535195132		6.3191402885		9.2464190693		15.882151474		11.8436239031		31.2813255634		51.748924743		90.8518514906		ROTENONE		27.3454098976		77.742121563		97.1674196848				70.3138246495		74.418604684

								OA		1.3943634336		3.2697685758		6.2560230093		13.223464494		16.7628537853		40.6682990895		60.2510180709		96.8741825067		OA		20.8556849121		83.2093572327		99.1250318705				78.5233847185

								CONTROL		0.5733849569		1.0927379428		0.783069657		3.6995896159		22.3442484029		58.8991968223		62.3587612699		98.899954355		CONTROL		5.3971001064		86.583211558		99.8194945848				86.1089552719		86.1089552719

		SD						ROTENONE		1.1624488591		8.3776936063		9.4939464161		12.7602818917		10.2862195506		14.6600951113		11.0924079238		5.6834402093				19.2950175524		10.8240744188		2.3970308659				10.2443125268		12.3955860974

		SD						OA		1.5667312207		3.9110429352		6.8245494641		9.4026210124		6.7275260513		20.2404238147		10.8056347818		2.9138137283				14.0062014578		11.8387536331		1.4806368856				13.7349463557

		SD						CONTROL		0.5082852664		1.6909316416		1.137708816		4.2335999209		15.3601013466		16.7172512597		30.5138175511		2.2069122904				6.5097985182		14.0890435613		0.442146163				14.0971432774		14.0971432774

				Efficacy od rotenone and OA treatments expressed in % of dropp mites compared to all drope mites during the experiment. Control colonies were first treated with OA on September 6.

										9.0328278185		1.8584657386																24.1005474049		82.3079810459		98.6482064198				77.9257098604

																														12.1345271383		1.9705444125				13.6980492288

										1. Tret								1-3 OA

				.				t-Test: Two-Sample Assuming Equal Variances								ROTENONE		31.9540206131

																		37.7557717181				t-Test: Two-Sample Assuming Equal Variances

										Variable 1		Variable 2						25.6142210293

								Mean		14.3032388442		22.3442484029						26.28328784						Variable 1		Variable 2				t-Test: Two-Sample Assuming Equal Variances

								Variance		76.2377996698		235.9327133788						27.9202587125				Mean		35.4260075259		47.867402165

								Observations		14		6						24.8005407731				Variance		109.0509303884		229.8564912975						Variable 1		Variable 2

								Pooled Variance		120.5974979223								47.0442724694				Observations		14		6				Mean		98.6482064198		82.3079810459

								Hypothesized Mean Difference		0						OA		33.7832844395				Pooled Variance		142.6080306409						Variance		3.8830452816		147.2467488703

								df		18								28.7836722374				Hypothesized Mean Difference		0						Observations		20		20

								t Stat		-1.5006039139								47.1229761037				df		18						Pooled Variance		75.5648970759

								P(T<=t) one-tail		0.0753976508								20.5446031697				t Stat		-2.1351172043						Hypothesized Mean Difference		0

								t Critical one-tail		1.734063062						.		49.4355181608				P(T<=t) one-tail		0.023375107						df		38

								P(T<=t) two-tail		0.1507953015								43.9208475598				t Critical one-tail		1.734063062						t Stat		5.9442627051

								t Critical two-tail		2.1009236661								51.0008305356				P(T<=t) two-tail		0.0467502139						P(T<=t) one-tail		0.0000003394

																CONTROL		45.416394444				t Critical two-tail		2.1009236661						t Critical one-tail		1.685953066

																		66.0372768425												P(T<=t) two-tail		0.0000006789

																		50.0403278549												t Critical two-tail		2.0243942345

								t-Test: Two-Sample Assuming Equal Variances										36.7513453123

																		26.2876810358

										Variable 1		Variable 2						62.6713875007

								Mean		35.9748123265		58.8991968223

								Variance		311.9971016277		279.4664896794

								Observations		14		6

								Pooled Variance		302.9608205309

								Hypothesized Mean Difference		0

								df		18

								t Stat		-2.6991628944

								P(T<=t) one-tail		0.0073388669

								t Critical one-tail		1.734063062

								P(T<=t) two-tail		0.0146777337

								t Critical two-tail		2.1009236661

								t-Test: Two-Sample Assuming Equal Variances

										Variable 1		Variable 2

								Mean		55.9999714069		62.3587612699

								Variance		130.1399313735		931.0930615414

								Observations		14		6

								Pooled Variance		352.6269119757

								Hypothesized Mean Difference		0

								df		18

								t Stat		-0.6939711104

								P(T<=t) one-tail		0.2482798514

								t Critical one-tail		1.734063062

								P(T<=t) two-tail		0.4965597027

								t Critical two-tail		2.1009236661

				Efficacy od rotenone and OA treatments expressed in % of dropp mites compared to all drope mites during the experiment. Control colonies were first treated with OA on September 6.

				Figure 2																												Cumulative efficacy of rotenone and OA treatments in three different terms.

																																						Figure 3





efficacy

								0.5082852664		1.5667312207		1.1624488591

								1.6909316416		3.9110429352		8.3776936063

								1.137708816		6.8245494641		9.4939464161

								4.2335999209		9.4026210124		12.7602818917

								15.3601013466		6.7275260513		10.2862195506

								16.7172512597		20.2404238147		14.6600951113

								30.5138175511		10.8056347818		11.0924079238

								2.2069122904		2.9138137283		5.6834402093
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		0		0		0		19.2950175524		14.0062014578		6.5097985182

		0		0		0		10.8240744188		11.8387536331		14.0890435613

		0		0		0		2.3970308659		1.4806368856		0.442146163
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calculations

		

																								Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day				Perizin treatment

																								Treatment 31.7.01														Treatment 14.8.01								Treatment 21.8.01																		OA treatment 6.9.01								OA treatment 12.9.01								OA treatment 18.9.01																OA treatment 5.11.01						Varroa/day		No. Varroa

										hive								22.5.-12.6.		12.6.-2.7.		2.7.-30.7.		31.7.-1.8.		1.8.-2.8.		2.8.-3.8.		3.8.-6.8.		6.8.-8.8.		8.8.-10.8.		10.8.-13.8.		14.8.-15.8.		15.8.-16.8		16.8.-17.8.		17.8.-21.8.		21.8.-22.8.		22.8.-24.8.		24.8.-26.8.		26.8.-28.8.		28.8.-29.8.		29.8.-30.8.		30.8-31.8.		31.8.-3.9.		3.9.-5.9.		5.9.-7.9.		7.9.-8.9.		8.9.-10.9.		10.9.-12.9.		12.9-13.9.		13.9-14.9.		14.9.-16.9.		16.9.-18.9.		18.9.-20.9.		20.9.-22.9.		22.9.-24.9.		24.9.-27.9.		27.9.-2.10.		2.10.-16.10.		16.10.-26.10.		26.10.-5.11.		5.11.-8.11.		8.11.-9.11.		9.11.-5.12.		5.12.-1.2.		1.2.-6.2.

						ROTENONE				1						1		0		0.15		2.0357142857		112		32		25		3.3333333333		6.5		8.5		4.3333333333		210		17		16		4.25		64		11.5		6.5		4.5		5		7		1		0.3333333333		0		7.5		17		9		4.5		86		116		26.5		8.5		55		64.5		25.5		11.3333333333		1.4		1.5		1.2		2.4		56		48		1.0384615385		0.2545454545		0

										4						1		1.2857142857		0.3		1.1785714286		336		69		5		7		38.5		30		29.6666666667		225		50		66		25.75		102		104.5		97		36.5		28		30		12		12.3333333333		9		23.5		34		8		4.5		239		95		19.5		16		65		56		21.5		11.6666666667		6		3.5		4		3.7		52.6666666667		40		0.9615384615		0		2

										7						1		0		0.05		0.0357142857		9		0		0		0		2.5		0		0.6666666667		56		2		0		0.5		4		4		6.5		0		2		0		0		0.6666666667		1.5		3		3		0		0.5		33		7		5.5		2		3.5		4		1.5		0.6666666667		0.8		0.9285714286		1.6		1.3		14.6666666667		9		0.8076923077		0.0363636364		5

										10						1		0.0476190476		0.5		0.3571428571		0		1		0		0		0		0		1		58		0		2		0		18		0		1		0.5		1		0		2		0.3333333333		0		12		16		10.5		6		236		58		11.5		9.5		46.5		14.5		6.5		1.6666666667		2.2		1.5714285714		2.5		3.6		78.6666666667		49		1.3461538462		1.0545454545		19

										13						1		0.380952381		0.05		0.0357142857		8		1		0		0		0		0		0		4		2		0		0		2		0		1		0		2		0		1		2.3333333333		3		7		8		4		4		133		100		42.5		17		60		10.5		3		1.6666666667		1.4		2.8571428571		1.5		4.3		74		52		1.0769230769		0.4727272727		14

										16						1		0		0.15		0.3214285714		0		0		0		0.3333333333		6.5		0		0		3		0		0		0.75		14		31.5		24.5		13.5		12		10		8		7.6666666667		9		46.5		16		6.5		4.5		1		3		1		3.5		25.5		23		8.5		8		3.8		1.7142857143		2.8		1.6		48		14		1.9230769231		0.3454545455		1

										19						1		0.0476190476		0.05		0		6		0		0		0		1		0		0		2		2		1		0.25		15		82.5		17		4		3		7		7		10.3333333333		9		84		100		46		13.5		226		124		42		6.5		53		26.5		8		4		1.6		1		3.2		1.6		38.6666666667		17		0.9615384615		0.1818181818		6

						OA				2						2		0		0.05		1.2142857143		145		12		3		5.6666666667		6		12		10.6666666667		212		43		14		5.25		215		40.5		22.5		3.5		6		6		12		6.6666666667		8		38.5		78		10		8		229		118		15		13		68.5		58.5		17.5		8		4.4		2.6428571429		4.5		4.5		95.6666666667		37		1.3461538462		0.1818181818		3

										5						2		0		0		0.4285714286		86		1		3		1.6666666667		3.5		6		3		175		55		13		7.5		148		29.5		11.5		1		1		4		2		1		2.5		16		21		7		3		208		112		15.5		7.5		45.5		50		8.5		4		2.8		2.7142857143		3		3.1		82.6666666667		74		1.8461538462		0.2		5

										8						2		0		0.05		0.2142857143		19		0		1		0		3		0		2		82		7		6		0		29		0.5		0.5		1		1		1		3		0.3333333333		0.5		49		61		14.5		4.5		188		73		12.5		8.5		50		18.5		7		1		1.8		1.3571428571		1.9		2.3		21		19		0.6923076923				/

										11						2		0		0		0.5357142857		0		1		0		0.3333333333		0		0		0		10		0		1		0.5		32		6		0		0		0		4		1		0.6666666667		1.5		13		30		7.5		5		1		6		2		4		48.5		57.5		8		4.6666666667		1.8		2.1428571429		2.6		2		68.6666666667		73		1.4615384615		0.3090909091		14

										14						2		0		0		0.0714285714		5		0		0		0		0		0		0		5		2		0		0		4		0.5		0		0		0		1		0		0.3333333333		4		31		58		16.5		3.5		182		113		34		27		35		11.5		4.5		1.6666666667		0.2		0.9285714286		1.3		0.5		22.6666666667		12		0		0.0363636364		0

										17						2		0.0476190476		0.05		0		1		0		0		0		0		0		0		3		1		0		0		21		27		2		0.5		6		2		4		2		2.5		30		48		10.5		6.5		148		80		10.5		4.5		32.5		18.5		8.5		2		1		1.2857142857		2.8		0.6		26.3333333333		15		0.3076923077		0.0363636364		0

										20						2		0		0		3		13		4		0		0.6666666667		1		0		1.6666666667		13		0		0		1.25		123		83		23		8		16		12		12		8		14		36.5		107		26		21		235		156		39.5		21.5		70		45.5		12.5		5		2.8		0.7857142857		2.6		0.3		25.6666666667		16		0.3461538462		0.0181818182		0

						CONTROL				3						3		0.1428571429		0		0.3928571429		0		1		1		2		18		9		2.3333333333		7		0		9		6		18		8.5		31		4.5		13		4		10		13		15		88.5		53		7		3		358		145		11		12.5		67.5		61		28.5		9.3333333333		8.6		4.2857142857		3.6		3.3		44		24		0.6153846154				/

										6						3		0.0476190476		0		0.25		0		2		2		0.3333333333		0		5		4.3333333333		7		2		3		2.75		2		4.5		3.5		0.5		1		3		2		4		2.5		47.5		79		22.5		19.5		257		155		37		23.5		41.5		30.5		3.5		3		5.8		0.4285714286		0		0		0		0		0.0769230769				/

										9						3		0		0.05		0		1		0		0		0		0		0		0		1		0		0		0		0		1		1.5		1		4		1		2		0.6666666667		1		233.5		117		45.5		21.5		455		55		5		2.5		4		2.5		7.5		2.6666666667		0.6		0.5		0.5		0.6		37.3333333333		15		0.3846153846		0.1454545455		0

										12						3		0.0476190476		0		0.0714285714		0		0		0		0		0		0		0.3333333333		0		0		0		0		0		0		0		1.5		1		5		3		3.6666666667		7		59		72		23		8.5		600		130		15		26.5		44.5		22.5		11		6		4		0.4285714286		1		2.4		97.3333333333		42		1.7307692308				/

										15						3		0		0		0.1428571429		0		0		0		0		0		0		0		0		0		0		0		0		0.5		0		0		0		0		3		0.3333333333		0.5		10.5		21		4.5		4.5		248		124		31.5		23.5		55		57		20		6.6666666667		1.4		1.2142857143		2.1		5.3		140.3333333333		82		1.7307692308		0		6				0.2181818182		5		0

										18						3		0.4285714286		0		0.0714285714		0		0		0		0		0		0		0		0		0		1		0		1		2		0.5		0		1		2		1		1.3333333333		2		19.5		48		24.5		15		260		89		24		11.5		46		10.5		5		2.6666666667		0.6		0.5		0.5		0.1		3		2		0								0.2715993994		6.0592314458

																		Varroa/day

																								Treatment 31.7.01														Treatment 14.8.01								Treatment 21.8.01																		OA treatment 6.9.01								OA treatment 12.9.01								OA treatment 18.9.01																OA treatment 5.11.01												2.2714285714		50.380952381		33.9285714286		1.0082417582

																		22.5.-12.6.		12.6.-2.7.		2.7.-30.7.		31.7.-1.8.		1.8.-2.8.		2.8.-3.8.		3.8.-6.8.		6.8.-8.8.		8.8.-10.8.		10.8.-13.8.		14.8.-15.8.		15.8.-16.8		16.8.-17.8.		17.8.-21.8.		21.8.-22.8.		22.8.-24.8.		24.8.-26.8.		26.8.-28.8.		28.8.-29.8.		29.8.-30.8.		30.8-31.8.		31.8.-3.9.		3.9.-5.9.		5.9.-7.9.		7.9.-8.9.		8.9.-10.9.		10.9.-12.9.		12.9-13.9.		13.9-14.9.		14.9.-16.9.		16.9.-18.9.		18.9.-20.9.		20.9.-22.9.		22.9.-24.9.		24.9.-27.9.		27.9.-2.10.		2.10.-16.10.		16.10.-26.10.		26.10.-5.11.		5.11.-8.11.		8.11.-9.11.		9.11.-5.12.		5.12.-1.2.		1.2.-6.2.				1.395833675		26.4008731864		22.5643158914		0.559434856

																ROTENONE		0.2517006803		0.1785714286		0.5663265306		67.2857142857		14.7142857143		4.2857142857		1.5238095238		7.8571428571		5.5		5.0952380952		79.7142857143		10.4285714286		12.1428571429		4.5		31.2857142857		33.4285714286		21.9285714286		8.4285714286		7.5714285714		7.7142857143		4.4285714286		4.8571428571		4.5		26.2142857143		27.7142857143		12		5.3571428571		136.2857142857		71.8571428571		21.2142857143		9		44.0714285714		28.4285714286		10.6428571429		5.5714285714		2.4571428571		1.8673469388		2.4		2.6428571429		51.8095238095		32.7142857143		1.1593406593		0.3350649351		6.7142857143

																OA		0.0068027211		0.0214285714		0.7806122449		38.4285714286		2.5714285714		1		1.1904761905		1.9285714286		2.5714285714		2.4761904762		71.4285714286		15.4285714286		4.8571428571		2.0714285714		81.7142857143		26.7142857143		8.5		2		4.2857142857		4.2857142857		4.8571428571		2.7142857143		4.7142857143		30.5714285714		57.5714285714		13.1428571429		7.3571428571		170.1428571429		94		18.4285714286		12.2857142857		50		37.1428571429		9.5		3.7619047619		2.1142857143		1.693877551		2.6714285714		1.9		48.9523809524		35.1428571429		0.8571428571		0.1303030303		3.6666666667

																CONTROL		0.1111111111		0.0083333333		0.1547619048		0.1666666667		0.5		0.5		0.3888888889		3		2.3333333333		1.1666666667		2.5		0.3333333333		2.1666666667		1.4583333333		3.5		2.75		6.0833333333		1.25		3.3333333333		2.5		3.5		3.8333333333		4.6666666667		76.4166666667		65		21.1666666667		12		363		116.3333333333		20.5833333333		16.6666666667		43.0833333333		30.6666666667		12.5833333333		5.0555555556		3.5		1.2261904762		1.2833333333		1.95		53.6666666667		27.5		0.7564102564		0.0727272727		3

														SD		ROTENONE		0.4759636648		0.1679710859		0.7661050252		125.1195618675		26.6815434693		9.3222723574		2.7070357087		13.7952717918		11.2583302492		10.9438199806		97.2740360797		18.4377976166		24.4433260927		9.4890287525		37.44646973		42.9043787309		34.2021302595		13.2521337006		9.744351233		10.656989658		4.5773770822		5.1419017337		4.3301270189		29.4913223718		33.3002216495		15.3920975395		3.965626114		100.0428479631		50.2242589838		16.6629757818		5.7590508477		21.9382249575		23.1182261636		9.2137319878		4.7129226825		1.8319908505		0.9595816225		1.0214368964		1.2122391717		21.5980598776		18.6343257253		0.3745007008		0.357810474

														SD		OA		0.0179983082		0.0267261242		1.0591415652		55.7370527353		4.3915503283		1.4142135624		2.0625150312		2.3171205448		4.7207747548		3.7998886088		88.3946777109		23.3156395499		6.2830080755		3.0438266955		80.4564360088		29.352537004		10.5356537529		2.9011491976		5.7940856545		3.8606685826		5.0473944245		3.228510558		4.7509397567		12.6439332337		29.0451208918		6.6440091167		6.2564252687		80.2733425479		47.4095630297		13.3835364392		8.8358037875		14.6969384567		20.2416943578		4.2524502741		2.4321480044		1.3704361489		0.7993559118		0.9961831922		1.5588457268		32.2326201067		27.4312994675		0.6961128638		0.1180652105

														SD		CONTROL		0.1640382309		0.0204124145		0.1440426996		0.4082482905		0.8366600265		0.8366600265		0.8004628291		7.3484692283		3.829708431		1.7981471946		3.5071355834		0.8164965809		3.544949459		2.4820186677		7.1484264003		3.2365104665		12.2776897936		1.6955824958		4.9261208538		1.8708286934		3.2710854468		4.7457583401		5.564770136		81.9087398674		32.6128808908		14.7433600874		7.8102496759		141.2288922282		37.6067369851		12.3790818184		9.3255920277		21.3481068638		24.0013888487		9.7643057442		2.7359066477		3.2489998461		1.528916294		1.3407709225		2.1116344381		55.182122709		30.8399092087		0.7862225872		0.1028518954

																								roten

																								F-Test Two-Sample for Variances								OA:								CONT

																												t-Test: Two-Sample Assuming Unequal Variances

																														Variable 1		Variable 2						t-Test: Two-Sample Assuming Unequal Variances								t-Test: Two-Sample Assuming Unequal Variances								t-Test: Two-Sample Assuming Unequal Variances														1 Natural mite drop-down per day before treatments (22.5. – 31.7.) and mite drop-down after rotenone and OA treatments (31.7., 14.8. and 21.8.) and mite drop-down after OA treatments (6.9., 12.9. and 18.9.). Mite drop-down is showen after final OA treatme

																												Mean		2.4761904762		15.4285714286

																												Variance		14.4391534392		543.619047619								Variable 1		Variable 2						Variable 1		Variable 2						Variable 1		Variable 2

																												Observations		7		7						Mean		2.4761904762		71.4285714286				Mean		5.2083333333		33.4285714286				Mean		1.84375		8.5

																												Hypothesized Mean Difference		0								Variance		14.4391534392		7813.6190476191				Variance		103.8354166667		1840.7857142857				Variance		8.3560267857		111

																												df		6								Observations		7		7				Observations		6		7				Observations		8		7

																												t Stat		-1.4506374393								Hypothesized Mean Difference		0						Hypothesized Mean Difference		0						Hypothesized Mean Difference		0

																												P(T<=t) one-tail		0.0985359078								df		6						df		7						df		7

																												t Critical one-tail		1.9431809051								t Stat		-2.0619174029						t Stat		-1.6856533495						t Stat		-1.6190681214

																												P(T<=t) two-tail		0.1970718156								P(T<=t) one-tail		0.0424155132						P(T<=t) one-tail		0.0678643395						P(T<=t) one-tail		0.0747324292

																												t Critical two-tail		2.4469136406								t Critical one-tail		1.9431809051						t Critical one-tail		1.8945775082						t Critical one-tail		1.8945775082

																																						P(T<=t) two-tail		0.0848310265						P(T<=t) two-tail		0.135728679						P(T<=t) two-tail		0.1494648583

																																						t Critical two-tail		2.4469136406						t Critical two-tail		2.36462256						t Critical two-tail		2.36462256

																																														t-Test: Two-Sample Assuming Unequal Variances

																																																Variable 1		Variable 2

																																														Mean		42.8		4.625

																																														Variance		2603.9842105263		21.2072368421

																																														Observations		20		20

																																														Hypothesized Mean Difference		0

																																														df		19

																																														t Stat		3.3320656785								Figure 1

																																														P(T<=t) one-tail		0.0017513895

																																														t Critical one-tail		1.729131327

																																														P(T<=t) two-tail		0.0035027789

																																														t Critical two-tail		2.0930247047

																																						t-Test: Two-Sample Assuming Unequal Variances

																																								Variable 1		Variable 2

																																						Mean		5.0952380952		79.7142857143

																																						Variance		119.7671957672		9462.2380952381

																																						Observations		7		7

																																						Hypothesized Mean Difference		0

																																						df		6

																																						t Stat		-2.0168356925

																																						P(T<=t) one-tail		0.0451476761

																																						t Critical one-tail		1.9431809051

																																						P(T<=t) two-tail		0.0902953521

																																						t Critical two-tail		2.4469136406

														Treatment 31.7.01														Treatment 14.8.01								Treatment 21.8.01																		OA treatment 6.9.01								OA treatment 12.9.01								OA treatment 18.9.01																OA treatment 5.11.01								Perizin

								22.5.-12.6.		12.6.-2.7.		2.7.-30.7.		31.7.-1.8.		1.8.-2.8.		2.8.-3.8.		3.8.-6.8.		6.8.-8.8.		8.8.-10.8.		10.8.-13.8.		14.8.-15.8.		15.8.-16.8		16.8.-17.8.		17.8.-21.8.		21.8.-22.8.		22.8.-24.8.		24.8.-26.8.		26.8.-28.8.		28.8.-29.8.		29.8.-30.8.		30.8-31.8.		31.8.-3.9.		3.9.-5.9.		5.9.-7.9.		7.9.-8.9.		8.9.-10.9.		10.9.-12.9.		12.9-13.9.		13.9-14.9.		14.9.-16.9.		16.9.-18.9.		18.9.-20.9.		20.9.-22.9.		22.9.-24.9.		24.9.-27.9.		27.9.-2.10.		2.10.-16.10.		16.10.-26.10.		26.10.-5.11.		5.11.-8.11.		8.11.-9.11.		9.11.-5.12.		5.12.-1.2.		1.2.-6.2.

						ROTENONE		0.2517006803		0.1785714286		0.5663265306		67.2857142857		14.7142857143		4.2857142857		1.5238095238		7.8571428571		5.5		5.0952380952		79.7142857143		10.4285714286		12.1428571429		4.5		31.2857142857		33.4285714286		21.9285714286		8.4285714286		7.5714285714		7.7142857143		4.4285714286		4.8571428571		4.5		26.2142857143		27.7142857143		12		5.3571428571		136.2857142857		71.8571428571		21.2142857143		9		44.0714285714		28.4285714286		10.6428571429		5.5714285714		2.4571428571		1.8673469388		2.4		2.6428571429		51.8095238095		32.7142857143		1.1593406593		0.3350649351		6.7142857143

						OA		0.0068027211		0.0214285714		0.7806122449		38.4285714286		2.5714285714		1		1.1904761905		1.9285714286		2.5714285714		2.4761904762		71.4285714286		15.4285714286		4.8571428571		2.0714285714		81.7142857143		26.7142857143		8.5		2		4.2857142857		4.2857142857		4.8571428571		2.7142857143		4.7142857143		30.5714285714		57.5714285714		13.1428571429		7.3571428571		170.1428571429		94		18.4285714286		12.2857142857		50		37.1428571429		9.5		3.7619047619		2.1142857143		1.693877551		2.6714285714		1.9		48.9523809524		35.1428571429		0.8571428571		0.1303030303		3.6666666667

						CONTROL		0.1111111111		0.0083333333		0.1547619048		0.1666666667		0.5		0.5		0.3888888889		3		2.3333333333		1.1666666667		2.5		0.3333333333		2.1666666667		1.4583333333		3.5		2.75		6.0833333333		1.25		3.3333333333		2.5		3.5		3.8333333333		4.6666666667		76.4166666667		65		21.1666666667		12		363		116.3333333333		20.5833333333		16.6666666667		43.0833333333		30.6666666667		12.5833333333		5.0555555556		3.5		1.2261904762		1.2833333333		1.95		53.6666666667		27.5		0.7564102564		0.0727272727		3

				SD		ROTENONE		0.4759636648		0.1679710859		0.7661050252		125.1195618675		26.6815434693		9.3222723574		2.7070357087		13.7952717918		11.2583302492		10.9438199806		97.2740360797		18.4377976166		24.4433260927		9.4890287525		37.44646973		42.9043787309		34.2021302595		13.2521337006		9.744351233		10.656989658		4.5773770822		5.1419017337		4.3301270189		29.4913223718		33.3002216495		15.3920975395		3.965626114		100.0428479631		50.2242589838		16.6629757818		5.7590508477		21.9382249575		23.1182261636		9.2137319878		4.7129226825		1.8319908505		0.9595816225		1.0214368964		1.2122391717		21.5980598776		18.6343257253		0.3745007008		0.357810474

				SD		OA		0.0179983082		0.0267261242		1.0591415652		55.7370527353		4.3915503283		1.4142135624		2.0625150312		2.3171205448		4.7207747548		3.7998886088		88.3946777109		23.3156395499		6.2830080755		3.0438266955		80.4564360088		29.352537004		10.5356537529		2.9011491976		5.7940856545		3.8606685826		5.0473944245		3.228510558		4.7509397567		12.6439332337		29.0451208918		6.6440091167		6.2564252687		80.2733425479		47.4095630297		13.3835364392		8.8358037875		14.6969384567		20.2416943578		4.2524502741		2.4321480044		1.3704361489		0.7993559118		0.9961831922		1.5588457268		32.2326201067		27.4312994675		0.6961128638		0.1180652105

				SD		CONTROL		0.1640382309		0.0204124145		0.1440426996		0.4082482905		0.8366600265		0.8366600265		0.8004628291		7.3484692283		3.829708431		1.7981471946		3.5071355834		0.8164965809		3.544949459		2.4820186677		7.1484264003		3.2365104665		12.2776897936		1.6955824958		4.9261208538		1.8708286934		3.2710854468		4.7457583401		5.564770136		81.9087398674		32.6128808908		14.7433600874		7.8102496759		141.2288922282		37.6067369851		12.3790818184		9.3255920277		21.3481068638		24.0013888487		9.7643057442		2.7359066477		3.2489998461		1.528916294		1.3407709225		2.1116344381		55.182122709		30.8399092087		0.7862225872		0.1028518954

										Treatment 31.7.01				Treatment 14.8.01				Treatment 21.8.01						OA treatment 6.9.01				OA treatment 12.9.01				OA treatment 18.9.01						OA treatment 5.11.01				Perizin

								22.5.-30.7.		31.7.-2.8.		2.8.-13.8.		14.8.-16.8.		16.8.-21.8.		21.8.-24.8.		24.8.-28.8.		28.8.-5.9.		5.9.-8.9.		8.9.-12.9.		12.9.-14.9.		14.9.-18.9.		18.9.-22.9.		22.9.-27.9.		27.9.-5.11.		5.11.-9.11.		9.11.-1.2.		1.2.-6.2.

						ROTENONE		0.6968537415		41		4.8523809524		45.0714285714		8.3214285714		32.3571428571		15.1785714286		5.8142857143		26.9642857143		8.6785714286		104.0714285714		15.1071428571		36.25		8.1071428571		2.3418367347		42.2619047619		1.1593406593		6.7142857143

						OA		0.8221938776		20.5		1.8333333333		43.4285714286		3.4642857143		54.2142857143		5.25		4.1714285714		44.0714285714		10.25		132.0714285714		15.3571428571		43.5714285714		6.630952381		2.0948979592		42.0476190476		0.8571428571		3.6666666667

						CONTROL		0.1617559524		0.3333333333		1.4777777778		1.4166666667		1.8125		3.125		3.6666666667		3.5666666667		70.7083333333		16.5833333333		239.6666666667		18.625		36.875		8.8194444444		1.9898809524		40.5833333333		0.7564102564		3

				SD		ROTENONE

				SD		OA

				SD		CONTROL

												Natural mortality																		Treatment 31.7.01														Treatment 14.8.01								Treatment 21.8.01																		OA treatment 6.9.01								OA treatment 12.9.01								OA treatment 18.9.01																OA treatment 5.11.01

										hive		do 22.5.		22.5.-12.6.		12.6.-2.7.		2.7.-6.7.		6.7.-10.7.		10.7.-17.7.		17.7.-18.7.		18.7.-24.7.		24.7.-30.7.		31.7.-1.8.		1.8.-2.8.		2.8.-3.8.		3.8.-6.8.		6.8.-8.8.		8.8.-10.8.		10.8.-13.8.		14.8.-15.8.		15.8.-16.8		16.8.-17.8.		17.8.-21.8.		21.8.-22.8.		22.8.-24.8.		24.8.-26.8.		26.8.-28.8.		28.8.-29.8.		29.8.-30.8.		30.8-31.8.		31.8.-3.9.		3.9.-5.9.		5.9.-7.9.		7.9.-8.9.		8.9.-10.9.		10.9.-12.9.		12.9-13.9.		13.9-14.9.		14.9.-16.9.		16.9.-18.9.		18.9.-20.9.		20.9.-22.9.		22.9.-24.9.		24.9.-27.9.		27.9.-2.10.		2.10.-16.10.		16.10.-26.10.		26.10.-5.11.		5.11.-8.11.		8.11.-9.11.		9.11.-5.12.

										hive		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day

						ROTENONE				1				0		0.15		0.25		1.25		4.8571428571		5		1		1		112		32		25		3.3333333333		6.5		8.5		4.3333333333		210		17		16		4.25		64		11.5		6.5		4.5		5		7		1		0.3333333333		0		7.5		17		9		4.5		86		116		26.5		8.5		55		64.5		25.5		11.3333333333		1.4		1.5		1.2		2.4		56		48		1.0384615385

										4				1.2857142857		0.3		0.25		0.25		0.2857142857		10		2.1666666667		1		336		69		5		7		38.5		30		29.6666666667		225		50		66		25.75		102		104.5		97		36.5		28		30		12		12.3333333333		9		23.5		34		8		4.5		239		95		19.5		16		65		56		21.5		11.6666666667		6		3.5		4		3.7		52.6666666667		40		0.9615384615

										7				0		0.05		0		0		0.1428571429		0		0		0		9		0		0		0		2.5		0		0.6666666667		56		2		0		0.5		4		4		6.5		0		2		0		0		0.6666666667		1.5		3		3		0		0.5		33		7		5.5		2		3.5		4		1.5		0.6666666667		0.8		0.9285714286		1.6		1.3		14.6666666667		9		0.8076923077

										10				0.0476190476		0.5		0.25		0.25		0.4285714286		5		0		0		0		1		0		0		0		0		1		58		0		2		0		18		0		1		0.5		1		0		2		0.3333333333		0		12		16		10.5		6		236		58		11.5		9.5		46.5		14.5		6.5		1.6666666667		2.2		1.5714285714		2.5		3.6		78.6666666667		49		1.3461538462

										13				0.380952381		0.05		0		0		0		1		0		0		8		1		0		0		0		0		0		4		2		0		0		2		0		1		0		2		0		1		2.3333333333		3		7		8		4		4		133		100		42.5		17		60		10.5		3		1.6666666667		1.4		2.8571428571		1.5		4.3		74		52		1.0769230769

										16				0		0.15		0.5		0.25		0.7142857143		0		0.1666666667		0		0		0		0		0.3333333333		6.5		0		0		3		0		0		0.75		14		31.5		24.5		13.5		12		10		8		7.6666666667		9		46.5		16		6.5		4.5		1		3		1		3.5		25.5		23		8.5		8		3.8		1.7142857143		2.8		1.6		48		14		1.9230769231

										19				0.0476190476		0.05		0		0		0		0		0		0		6		0		0		0		1		0		0		2		2		1		0.25		15		82.5		17		4		3		7		7		10.3333333333		9		84		100		46		13.5		226		124		42		6.5		53		26.5		8		4		1.6		1		3.2		1.6		38.6666666667		17		0.9615384615

						OA				2				0		0.05		0.5		0.25		2.4285714286		8		0.8333333333		0.1666666667		145		12		3		5.6666666667		6		12		10.6666666667		212		43		14		5.25		215		40.5		22.5		3.5		6		6		12		6.6666666667		8		38.5		78		10		8		229		118		15		13		68.5		58.5		17.5		8		4.4		2.6428571429		4.5		4.5		95.6666666667		37		1.3461538462

										5				0		0		0.25		0.5		0.2857142857		1		0.8333333333		0.1666666667		86		1		3		1.6666666667		3.5		6		3		175		55		13		7.5		148		29.5		11.5		1		1		4		2		1		2.5		16		21		7		3		208		112		15.5		7.5		45.5		50		8.5		4		2.8		2.7142857143		3		3.1		82.6666666667		74		1.8461538462

										8				0		0.05		1.5		0		0		0		0		0		19		0		1		0		3		0		2		82		7		6		0		29		0.5		0.5		1		1		1		3		0.3333333333		0.5		49		61		14.5		4.5		188		73		12.5		8.5		50		18.5		7		1		1.8		1.3571428571		1.9		2.3		21		19		0.6923076923

										11				0		0		2.75		0.5		0.2857142857		0		0		0		0		1		0		0.3333333333		0		0		0		10		0		1		0.5		32		6		0		0		0		4		1		0.6666666667		1.5		13		30		7.5		5		1		6		2		4		48.5		57.5		8		4.6666666667		1.8		2.1428571429		2.6		2		68.6666666667		73		1.4615384615

										14				0		0		0.25		0		0		1		0		0		5		0		0		0		0		0		0		5		2		0		0		4		0.5		0		0		0		1		0		0.3333333333		4		31		58		16.5		3.5		182		113		34		27		35		11.5		4.5		1.6666666667		0.2		0.9285714286		1.3		0.5		22.6666666667		12		0

										17				0.0476190476		0.05		0		0		0		0		0		0		1		0		0		0		0		0		0		3		1		0		0		21		27		2		0.5		6		2		4		2		2.5		30		48		10.5		6.5		148		80		10.5		4.5		32.5		18.5		8.5		2		1		1.2857142857		2.8		0.6		26.3333333333		15		0.3076923077

										20				0		0		10.5		0.25		4.4285714286		9		0		0.1666666667		13		4		0		0.6666666667		1		0		1.6666666667		13		0		0		1.25		123		83		23		8		16		12		12		8		14		36.5		107		26		21		235		156		39.5		21.5		70		45.5		12.5		5		2.8		0.7857142857		2.6		0.3		25.6666666667		16		0.3461538462

						CONTROL				3				0.1428571429		0		0.5		0		0.5714285714		0		0.1666666667		0.6666666667		0		1		1		2		18		9		2.3333333333		7		0		9		6		18		8.5		31		4.5		13		4		10		13		15		88.5		53		7		3		358		145		11		12.5		67.5		61		28.5		9.3333333333		8.6		4.2857142857		3.6		3.3		44		24		0.6153846154

										6				0.0476190476		0		1		0.25		0.1428571429		1		0		0		0		2		2		0.3333333333		0		5		4.3333333333		7		2		3		2.75		2		4.5		3.5		0.5		1		3		2		4		2.5		47.5		79		22.5		19.5		257		155		37		23.5		41.5		30.5		3.5		3		5.8		0.4285714286		0		0		0		0		0.0769230769

										9				0		0.05		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		1		1.5		1		4		1		2		0.6666666667		1		233.5		117		45.5		21.5		455		55		5		2.5		4		2.5		7.5		2.6666666667		0.6		0.5		0.5		0.6		37.3333333333		15		0.3846153846

										12				0.0476190476		0		0.25		0.25		0		0		0		0		0		0		0		0		0		0		0.3333333333		0		0		0		0		0		0		0		1.5		1		5		3		3.6666666667		7		59		72		23		8.5		600		130		15		26.5		44.5		22.5		11		6		4		0.4285714286		1		2.4		97.3333333333		42		1.7307692308

										15				0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0.5		0		0		0		0		3		0.3333333333		0.5		10.5		21		4.5		4.5		248		124		31.5		23.5		55		57		20		6.6666666667		1.4		1.2142857143		2.1		5.3		140.3333333333		82		1.7307692308

										18				0.4285714286		0		0		0.25		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		1		2		0.5		0		1		2		1		1.3333333333		2		19.5		48		24.5		15		260		89		24		11.5		46		10.5		5		2.6666666667		0.6		0.5		0.5		0.1		3		2		0
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												Naravni odpad varoje										Odpad varoj

										Natural mortality																		Treatment 31.7.01														Treatment 14.8.01								Treatment 21.8.01																		OA treatment 6.9.01								OA treatment 12.9.01								OA treatment 18.9.01																OA treatment 5.11.01

										Varroa mites																																																																																																30.1.2002 Tretiranje PERIZIN (11st.C)										5.12.-1.2.		after perizin

								hive		do 22.5.		22.5.-12.6.		12.6.-2.7.		2.7.-6.7.		6.7.-10.7.		10.7.-17.7.		17.7.-18.7.		18.7.-24.7.		24.7.-30.7.		31.7.-1.8.		1.8.-2.8.		2.8.-3.8.		3.8.-6.8.		6.8.-8.8.		8.8.-10.8.		10.8.-13.8.		14.8.-15.8.		15.8.-16.8		16.8.-17.8.		17.8.-21.8.		21.8.-22.8.		22.8.-24.8.		24.8.-26.8.		26.8.-28.8.		28.8.-29.8.		29.8.-30.8.		30.8-31.8.		31.8.-3.9.		3.9.-5.9.		5.9.-7.9.		7.9.-8.9.		8.9.-10.9.		10.9.-12.9.		12.9-13.9.		13.9-14.9.		14.9.-16.9.		16.9.-18.9.		18.9.-20.9.		20.9.-22.9.		22.9.-24.9.		24.9.-27.9.		27.9.-2.10.		2.10.-16.10.		16.10.-26.10.		26.10.-5.11.		5.11.-8.11.		8.11.-9.11.		9.11.-5.12.		5.12.-1.2.		1.2.-6.2.				št.panja				Varroa/day				1.2.-6.2.

				ROTENONE				1		0		0		3		1		5		34		5		6		6		112		32		25		10		13		17		13		210		17		16		17		64		23		13		9		5		7		1		1		0		15		17		18		9		86		116		53		17		110		129		51		34		7		21		12		24		168		48		27		14		0				1				0.2545454545				0

								4		11		27		6		1		1		2		10		13		6		336		69		5		21		77		60		89		225		50		66		103		102		209		194		73		28		30		12		37		18		47		34		16		9		239		95		39		32		130		112		43		35		30		49		40		37		158		40		25		0		2				4				0				2

								7		0		0		1		0		0		1		0		0		0		9		0		0		0		5		0		2		56		2		0		2		4		8		13		0		2		0		0		2		3		6		3		0		1		33		7		11		4		7		8		3		2		4		13		16		13		44		9		21		2		5				7				0.0363636364				5

								10		0		1		10		1		1		3		5		0		0		0		1		0		0		0		0		3		58		0		2		0		18		0		2		1		1		0		2		1		0		24		16		21		12		236		58		23		19		93		29		13		5		11		22		25		36		236		49		35		58		19				10				1.0545454545				19

								13		4		8		1		0		0		0		1		0		0		8		1		0		0		0		0		0		4		2		0		0		2		0		2		0		2		0		1		7		6		14		8		8		8		133		100		85		34		120		21		6		5		7		40		15		43		222		52		28		26		14				13				0.4727272727				14

								16		0		0		3		2		1		5		0		1		0		0		0		0		1		13		0		0		3		0		0		3		14		63		49		27		12		10		8		23		18		93		16		13		9		1		3		2		7		51		46		17		24		19		24		28		16		144		14		50		19		1				16				0.3454545455				1

								19		0		1		1		0		0		0		0		0		0		6		0		0		0		2		0		0		2		2		1		1		15		165		34		8		3		7		7		31		18		168		100		92		27		226		124		84		13		106		53		16		12		8		14		32		16		116		17		25		10		6				19				0.1818181818				6

																																																																																																																				0.1818181818				3

																																																																																																																				0.2				5

				OA				2		0		0		1		2		1		17		8		5		1		145		12		3		17		12		24		32		212		43		14		21		215		81		45		7		6		6		12		20		16		77		78		20		16		229		118		30		26		137		117		35		24		22		37		45		45		287		37		35		10		3				2				0				/

								5		0		0		0		1		2		2		1		5		1		86		1		3		5		7		12		9		175		55		13		30		148		59		23		2		1		4		2		3		5		32		21		14		6		208		112		31		15		91		100		17		12		14		38		30		31		248		74		48		11		5				5				0.3090909091				14

								8		0		0		1		6		0		0		0		0		0		19		0		1		0		6		0		6		82		7		6		0		29		1		1		2		1		1		3		1		1		98		61		29		9		188		73		25		17		100		37		14		3		9		19		19		23		63		19		18		propadla		/				8				0.0363636364				0

								11		0		0		0		11		2		2		0		0		0		0		1		0		1		0		0		0		10		0		1		2		32		12		0		0		0		4		1		2		3		26		30		15		10		1		6		4		8		97		115		16		14		9		30		26		20		206		73		38		17		14				11				0.0363636364				0

				.				14		8		0		0		1		0		0		1		0		0		5		0		0		0		0		0		0		5		2		0		0		4		1		0		0		0		1		0		1		8		62		58		33		7		182		113		68		54		70		23		9		5		1		13		13		5		68		12		0		2		0				14				0.0181818182				0

								17		0		1		1		0		0		0		0		0		0		1		0		0		0		0		0		0		3		1		0		0		21		54		4		1		6		2		4		6		5		60		48		21		13		148		80		21		9		65		37		17		6		5		18		28		6		79		15		8		2		0				17				0				/

								20								42		1		31		9		0		1		13		4		0		2		2		0		5		13		0		0		5		123		166		46		16		16		12		12		24		28		73		107		52		42		235		156		79		43		140		91		25		15		14		11		26		3		77		16		9		1		0				20				0				/

																																																																																																																				0.1454545455				0

																																																																																																																				0				/

				CONTROL				3		1		3		0		2		0		4		0		1		4		0		1		1		6		36		18		7		7		0		9		24		18		17		62		9		13		4		10		39		30		177		53		14		6		358		145		22		25		135		122		57		28		43		60		36		33		132		24		16		propadla		/				3				0				6

								6		0		1		0		4		1		1		1		0		0		0		2		2		1		0		10		13		7		2		3		11		2		9		7		1		1		3		2		12		5		95		79		45		39		257		155		74		47		83		61		7		9		29		6		0		0		0		0		2		propadla		/				6				0

								9		0		0		1		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		2		3		2		4		1		2		2		2		467		117		91		43		455		55		10		5		8		5		15		8		3		7		5		6		112		15		10		8		0				9

								12		1		1		0		1		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		3		1		5		3		11		14		118		72		46		17		600		130		30		53		89		45		22		18		20		6		10		24		292		42		45		propadla		/				12

								15		2		0		0		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		3		1		1		21		21		9		9		248		124		63		47		110		114		40		20		7		17		21		53		421		82		45		0		6				15

								18		0		9		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		1		4		1		0		1		2		1		4		4		39		48		49		30		260		89		48		23		92		21		10		8		3		7		5		1		9		2		0		propradla		/				18

										Natural mortality																		Treatment 31.7.01														Treatment 14.8.01								Treatment 21.8.01																		OA treatment 6.9.01								OA treatment 12.9.01								OA treatment 18.9.01																OA treatment 5.11.01

																																																																																																										30.1.2002 Tretiranje PERIZIN (11st.C)

								hive		do 22.5.		22.5.-12.6.		12.6.-2.7.		2.7.-6.7.		6.7.-10.7.		10.7.-17.7.		17.7.-18.7.		18.7.-24.7.		24.7.-30.7.		31.7.-1.8.		1.8.-2.8.		2.8.-3.8.		3.8.-6.8.		6.8.-8.8.		8.8.-10.8.		10.8.-13.8.		14.8.-15.8.		15.8.-16.8		16.8.-17.8.		17.8.-21.8.		21.8.-22.8.		22.8.-24.8.		24.8.-26.8.		26.8.-28.8.		28.8.-29.8.		29.8.-30.8.		30.8-31.8.		31.8.-3.9.		3.9.-5.9.		5.9.-7.9.		7.9.-8.9.		8.9.-10.9.		10.9.-12.9.		12.9-13.9.		13.9-14.9.		14.9.-16.9.		16.9.-18.9.		18.9.-20.9.		20.9.-22.9.		22.9.-24.9.		24.9.-27.9.		27.9.-2.10.		2.10.-16.10.		16.10.-26.10.		26.10.-5.11.		5.11.-8.11.		8.11.-9.11.		9.11.-5.12.		5.12.-1.2.		1.2.-6.2.				št.panja

								hive		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day

				ROTENONE				1				0.00		0.15		0.25		1.25		4.86		5.00		1.00		1.00		112.000		32.000		25.000		3.333		6.500		8.500		4.333		210.000		17.000		16.000		4.250		64.000		11.500		6.500		4.500		5.000		7.000		1.000		0.333		0.000		7.500		17.000		9.000		4.500		86.000		116.000		26.500		8.500		55.000		64.500		25.500		11.333		1.400		1.500		1.200		2.400		56.000		48.000		1.038

								4				1.29		0.30		0.25		0.25		0.29		10.00		2.17		1.00		336.000		69.000		5.000		7.000		38.500		30.000		29.667		225.000		50.000		66.000		25.750		102.000		104.500		97.000		36.500		28.000		30.000		12.000		12.333		9.000		23.500		34.000		8.000		4.500		239.000		95.000		19.500		16.000		65.000		56.000		21.500		11.667		6.000		3.500		4.000		3.700		52.667		40.000		0.962

								7				0.00		0.05		0.00		0.00		0.14		0.00		0.00		0.00		9.000		0.000		0.000		0.000		2.500		0.000		0.667		56.000		2.000		0.000		0.500		4.000		4.000		6.500		0.000		2.000		0.000		0.000		0.667		1.500		3.000		3.000		0.000		0.500		33.000		7.000		5.500		2.000		3.500		4.000		1.500		0.667		0.800		0.929		1.600		1.300		14.667		9.000		0.808

								10				0.05		0.50		0.25		0.25		0.43		5.00		0.00		0.00		0.000		1.000		0.000		0.000		0.000		0.000		1.000		58.000		0.000		2.000		0.000		18.000		0.000		1.000		0.500		1.000		0.000		2.000		0.333		0.000		12.000		16.000		10.500		6.000		236.000		58.000		11.500		9.500		46.500		14.500		6.500		1.667		2.200		1.571		2.500		3.600		78.667		49.000		1.346

								13				0.38		0.05		0.00		0.00		0.00		1.00		0.00		0.00		8.000		1.000		0.000		0.000		0.000		0.000		0.000		4.000		2.000		0.000		0.000		2.000		0.000		1.000		0.000		2.000		0.000		1.000		2.333		3.000		7.000		8.000		4.000		4.000		133.000		100.000		42.500		17.000		60.000		10.500		3.000		1.667		1.400		2.857		1.500		4.300		74.000		52.000		1.077

								16				0.00		0.15		0.50		0.25		0.71		0.00		0.17		0.00		0.000		0.000		0.000		0.333		6.500		0.000		0.000		3.000		0.000		0.000		0.750		14.000		31.500		24.500		13.500		12.000		10.000		8.000		7.667		9.000		46.500		16.000		6.500		4.500		1.000		3.000		1.000		3.500		25.500		23.000		8.500		8.000		3.800		1.714		2.800		1.600		48.000		14.000		1.923

								19				0.05		0.05		0.00		0.00		0.00		0.00		0.00		0.00		6.000		0.000		0.000		0.000		1.000		0.000		0.000		2.000		2.000		1.000		0.250		15.000		82.500		17.000		4.000		3.000		7.000		7.000		10.333		9.000		84.000		100.000		46.000		13.500		226.000		124.000		42.000		6.500		53.000		26.500		8.000		4.000		1.600		1.000		3.200		1.600		38.667		17.000		0.962

				OA				2				0.00		0.05		0.50		0.25		2.43		8.00		0.83		0.17		145.000		12.000		3.000		5.667		6.000		12.000		10.667		212.000		43.000		14.000		5.250		215.000		40.500		22.500		3.500		6.000		6.000		12.000		6.667		8.000		38.500		78.000		10.000		8.000		229.000		118.000		15.000		13.000		68.500		58.500		17.500		8.000		4.400		2.643		4.500		4.500		95.667		37.000		1.346

								5				0.00		0.00		0.25		0.50		0.29		1.00		0.83		0.17		86.000		1.000		3.000		1.667		3.500		6.000		3.000		175.000		55.000		13.000		7.500		148.000		29.500		11.500		1.000		1.000		4.000		2.000		1.000		2.500		16.000		21.000		7.000		3.000		208.000		112.000		15.500		7.500		45.500		50.000		8.500		4.000		2.800		2.714		3.000		3.100		82.667		74.000		1.846

								8				0.00		0.05		1.50		0.00		0.00		0.00		0.00		0.00		19.000		0.000		1.000		0.000		3.000		0.000		2.000		82.000		7.000		6.000		0.000		29.000		0.500		0.500		1.000		1.000		1.000		3.000		0.333		0.500		49.000		61.000		14.500		4.500		188.000		73.000		12.500		8.500		50.000		18.500		7.000		1.000		1.800		1.357		1.900		2.300		21.000		19.000		0.692

								11				0.00		0.00		2.75		0.50		0.29		0.00		0.00		0.00		0.000		1.000		0.000		0.333		0.000		0.000		0.000		10.000		0.000		1.000		0.500		32.000		6.000		0.000		0.000		0.000		4.000		1.000		0.667		1.500		13.000		30.000		7.500		5.000		1.000		6.000		2.000		4.000		48.500		57.500		8.000		4.667		1.800		2.143		2.600		2.000		68.667		73.000		1.462

								14				0.00		0.00		0.25		0.00		0.00		1.00		0.00		0.00		5.000		0.000		0.000		0.000		0.000		0.000		0.000		5.000		2.000		0.000		0.000		4.000		0.500		0.000		0.000		0.000		1.000		0.000		0.333		4.000		31.000		58.000		16.500		3.500		182.000		113.000		34.000		27.000		35.000		11.500		4.500		1.667		0.200		0.929		1.300		0.500		22.667		12.000		0.000

								17				0.05		0.05		0.00		0.00		0.00		0.00		0.00		0.00		1.000		0.000		0.000		0.000		0.000		0.000		0.000		3.000		1.000		0.000		0.000		21.000		27.000		2.000		0.500		6.000		2.000		4.000		2.000		2.500		30.000		48.000		10.500		6.500		148.000		80.000		10.500		4.500		32.500		18.500		8.500		2.000		1.000		1.286		2.800		0.600		26.333		15.000		0.308

								20				0.00		0.00		10.50		0.25		4.43		9.00		0.00		0.17		13.000		4.000		0.000		0.667		1.000		0.000		1.667		13.000		0.000		0.000		1.250		123.000		83.000		23.000		8.000		16.000		12.000		12.000		8.000		14.000		36.500		107.000		26.000		21.000		235.000		156.000		39.500		21.500		70.000		45.500		12.500		5.000		2.800		0.786		2.600		0.300		25.667		16.000		0.346

				CONTROL				3				0.14		0.00		0.50		0.00		0.57		0.00		0.17		0.67		0.000		1.000		1.000		2.000		18.000		9.000		2.333		7.000		0.000		9.000		6.000		18.000		8.500		31.000		4.500		13.000		4.000		10.000		13.000		15.000		88.500		53.000		7.000		3.000		358.000		145.000		11.000		12.500		67.500		61.000		28.500		9.333		8.600		4.286		3.600		3.300		44.000		24.000		0.615

								6				0.05		0.00		1.00		0.25		0.14		1.00		0.00		0.00		0.000		2.000		2.000		0.333		0.000		5.000		4.333		7.000		2.000		3.000		2.750		2.000		4.500		3.500		0.500		1.000		3.000		2.000		4.000		2.500		47.500		79.000		22.500		19.500		257.000		155.000		37.000		23.500		41.500		30.500		3.500		3.000		5.800		0.429		0.000		0.000		0.000		0.000		0.077

								9				0.00		0.05		0.00		0.00		0.00		0.00		0.00		0.00		1.000		0.000		0.000		0.000		0.000		0.000		0.000		1.000		0.000		0.000		0.000		0.000		1.000		1.500		1.000		4.000		1.000		2.000		0.667		1.000		233.500		117.000		45.500		21.500		455.000		55.000		5.000		2.500		4.000		2.500		7.500		2.667		0.600		0.500		0.500		0.600		37.333		15.000		0.385

								12				0.05		0.00		0.25		0.25		0.00		0.00		0.00		0.00		0.000		0.000		0.000		0.000		0.000		0.000		0.333		0.000		0.000		0.000		0.000		0.000		0.000		0.000		1.500		1.000		5.000		3.000		3.667		7.000		59.000		72.000		23.000		8.500		600.000		130.000		15.000		26.500		44.500		22.500		11.000		6.000		4.000		0.429		1.000		2.400		97.333		42.000		1.731

								15				0.00		0.00		1.00		0.00		0.00		0.00		0.00		0.00		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.500		0.000		0.000		0.000		0.000		3.000		0.333		0.500		10.500		21.000		4.500		4.500		248.000		124.000		31.500		23.500		55.000		57.000		20.000		6.667		1.400		1.214		2.100		5.300		140.333		82.000		1.731

								18				0.43		0.00		0.00		0.25		0.00		1.00		0.00		0.00		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		1.000		0.000		1.000		2.000		0.500		0.000		1.000		2.000		1.000		1.333		2.000		19.500		48.000		24.500		15.000		260.000		89.000		24.000		11.500		46.000		10.500		5.000		2.667		0.600		0.500		0.500		0.100		3.000		2.000		0.000

																						Odpad varoj						Treatment 31.7.01														Treatment 14.8.01								Treatment 21.8.01																		OA treatment 6.9.01								OA treatment 12.9.01								OA treatment 18.9.01																OA treatment 5.11.01

												Natural mortality								Natural mortality																																																																																						30.1.2002 Tretiranje PERIZIN (11st.C)

												Varroa/day								Varroa/day								31.7.-1.8.		1.8.-2.8.		2.8.-3.8.		3.8.-6.8.		6.8.-8.8.		8.8.-10.8.		10.8.-13.8.		14.8.-15.8.		15.8.-16.8		16.8.-17.8.		17.8.-21.8.		21.8.-22.8.		22.8.-24.8.		24.8.-26.8.		26.8.-28.8.		28.8.-29.8.		29.8.-30.8.		30.8-31.8.		31.8.-3.9.		3.9.-5.9.		5.9.-7.9.		7.9.-8.9.		8.9.-10.9.		10.9.-12.9.		12.9-13.9.		13.9-14.9.		14.9.-16.9.		16.9.-18.9.		18.9.-20.9.		20.9.-22.9.		22.9.-24.9.		24.9.-27.9.		27.9.-2.10.		2.10.-16.10.		16.10.-26.10.		26.10.-5.11.		5.11.-8.11.		8.11.-9.11.		9.11.-5.12.		5.12.-1.2.		1.2.-6.2.				št.panja

						hive		hive				22.5.-12.6.		12.6.-2.7.		2.7.-30.7.				22.5.-30.7.								Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day		Varroa/day

				ROTENONE				1		1		0		0.15		2.0357142857				0.8695652174		0.3581780538						112		32		25		3.3333		6.5		8.5		4.3333333333		210		17		16		4.25		64		11.5		6.5		4.5		5		7		1		0.3333333333		0		7.5		17		9		4.5		86		116		26.5		8.5		55		64.5		25.5		11.3333333333		1.4		1.5		1.2		2.4		56		48		1.0384615385

								4		1		1.2857142857		0.3		1.1785714286				0.9565217391		0.3912787866						336		69		5		7		38.5		30		29.6666666667		225		50		66		25.75		102		104.5		97		36.5		28		30		12		12.3333333333		9		23.5		34		8		4.5		239		95		19.5		16		65		56		21.5		11.6666666667		6		3.5		4		3.7		52.6666666667		40		0.9615384615

								7		1		0		0.05		0.0357142857				0.0289855072								9		0		0		0		2.5		0		0.6666666667		56		2		0		0.5		4		4		6.5		0		2		0		0		0.6666666667		1.5		3		3		0		0.5		33		7		5.5		2		3.5		4		1.5		0.6666666667		0.8		0.9285714286		1.6		1.3		14.6666666667		9		0.8076923077

								10		1		0.0476190476		0.5		0.3571428571				0.3043478261								0		1		0		0		0		0		1		58		0		2		0		18		0		1		0.5		1		0		2		0.3333333333		0		12		16		10.5		6		236		58		11.5		9.5		46.5		14.5		6.5		1.6666666667		2.2		1.5714285714		2.5		3.6		78.6666666667		49		1.3461538462

								13		1		0.380952381		0.05		0.0357142857				0.1449275362								8		1		0		0		0		0		0		4		2		0		0		2		0		1		0		2		0		1		2.3333333333		3		7		8		4		4		133		100		42.5		17		60		10.5		3		1.6666666667		1.4		2.8571428571		1.5		4.3		74		52		1.0769230769

								16		1		0		0.15		0.3214285714				0.1739130435								0		0		0		0.3333333333		6.5		0		0		3		0		0		0.75		14		31.5		24.5		13.5		12		10		8		7.6666666667		9		46.5		16		6.5		4.5		1		3		1		3.5		25.5		23		8.5		8		3.8		1.7142857143		2.8		1.6		48		14		1.9230769231

								19		1		0.0476190476		0.05		0				0.0289855072								6		0		0		0		1		0		0		2		2		1		0.25		15		82.5		17		4		3		7		7		10.3333333333		9		84		100		46		13.5		226		124		42		6.5		53		26.5		8		4		1.6		1		3.2		1.6		38.6666666667		17		0.9615384615

				OA				2		2		0		0.05		1.2142857143				0.5072463768		0.3250517598						145		12		3		5.6666666667		6		12		10.6666666667		212		43		14		5.25		215		40.5		22.5		3.5		6		6		12		6.6666666667		8		38.5		78		10		8		229		118		15		13		68.5		58.5		17.5		8		4.4		2.6428571429		4.5		4.5		95.6666666667		37		1.3461538462

								5		2		0		0		0.4285714286				0.1739130435		0.4260686465						86		1		3		1.6666666667		3.5		6		3		175		55		13		7.5		148		29.5		11.5		1		1		4		2		1		2.5		16		21		7		3		208		112		15.5		7.5		45.5		50		8.5		4		2.8		2.7142857143		3		3.1		82.6666666667		74		1.8461538462

								8		2		0		0.05		0.2142857143				0.1014492754								19		0		1		0		3		0		2		82		7		6		0		29		0.5		0.5		1		1		1		3		0.3333333333		0.5		49		61		14.5		4.5		188		73		12.5		8.5		50		18.5		7		1		1.8		1.3571428571		1.9		2.3		21		19		0.6923076923

								11		2		0		0		0.5357142857				0.2173913043								0		1		0		0.3333333333		0		0		0		10		0		1		0.5		32		6		0		0		0		4		1		0.6666666667		1.5		13		30		7.5		5		1		6		2		4		48.5		57.5		8		4.6666666667		1.8		2.1428571429		2.6		2		68.6666666667		73		1.4615384615

								14		2		0		0		0.0714285714				0.0289855072								5		0		0		0		0		0		0		5		2		0		0		4		0.5		0		0		0		1		0		0.3333333333		4		31		58		16.5		3.5		182		113		34		27		35		11.5		4.5		1.6666666667		0.2		0.9285714286		1.3		0.5		22.6666666667		12		0

								17		2		0.0476190476		0.05		0				0.0289855072								1		0		0		0		0		0		0		3		1		0		0		21		27		2		0.5		6		2		4		2		2.5		30		48		10.5		6.5		148		80		10.5		4.5		32.5		18.5		8.5		2		1		1.2857142857		2.8		0.6		26.3333333333		15		0.3076923077

								20		2		0		0		3				1.2173913043								13		4		0		0.6666666667		1		0		1.6666666667		13		0		0		1.25		123		83		23		8		16		12		12		8		14		36.5		107		26		21		235		156		39.5		21.5		70		45.5		12.5		5		2.8		0.7857142857		2.6		0.3		25.6666666667		16		0.3461538462

				CONTROL				3		3		0.1428571429		0		0.3928571429				0.2028985507		0.0990338164						0		1		1		2		18		9		2.3333333333		7		0		9		6		18		8.5		31		4.5		13		4		10		13		15		88.5		53		7		3		358		145		11		12.5		67.5		61		28.5		9.3333333333		8.6		4.2857142857		3.6		3.3		44		24		0.6153846154

								6		3		0.0476190476		0		0.25				0.115942029		0.0729932348						0		2		2		0.3333333333		0		5		4.3333333333		7		2		3		2.75		2		4.5		3.5		0.5		1		3		2		4		2.5		47.5		79		22.5		19.5		257		155		37		23.5		41.5		30.5		3.5		3		5.8		0.4285714286		0		0		0		0		0.0769230769

								9		3		0		0.05		0				0.0144927536								1		0		0		0		0		0		0		1		0		0		0		0		1		1.5		1		4		1		2		0.6666666667		1		233.5		117		45.5		21.5		455		55		5		2.5		4		2.5		7.5		2.6666666667		0.6		0.5		0.5		0.6		37.3333333333		15		0.3846153846

								12		3		0.0476190476		0		0.0714285714				0.0434782609								0		0		0		0		0		0		0.3333333333		0		0		0		0		0		0		0		1.5		1		5		3		3.6666666667		7		59		72		23		8.5		600		130		15		26.5		44.5		22.5		11		6		4		0.4285714286		1		2.4		97.3333333333		42		1.7307692308

								15		3		0		0		0.1428571429				0.0579710145								0		0		0		0		0		0		0		0		0		0		0		0		0.5		0		0		0		0		3		0.3333333333		0.5		10.5		21		4.5		4.5		248		124		31.5		23.5		55		57		20		6.6666666667		1.4		1.2142857143		2.1		5.3		140.3333333333		82		1.7307692308

								18		3		0.4285714286		0		0.0714285714				0.1594202899								0		0		0		0		0		0		0		0		0		1		0		1		2		0.5		0		1		2		1		1.3333333333		2		19.5		48		24.5		15		260		89		24		11.5		46		10.5		5		2.6666666667		0.6		0.5		0.5		0.1		3		2		0

												0.1238095238		0.0725		0.5178571429				0.2688405797

												0.2997393147		0.1251052189		0.782932533				0.346822701

				t-Test: Paired Two Sample for Means										t-Test: Two-Sample Assuming Unequal Variances

						Variable 1		Variable 2								Variable 1		Variable 2

				Mean		0.3581780538		0.3250517598						Mean		0.3581780538		0.3250517598

				Variance		0.1530990888		0.1815344916						Variance		0.1530990888		0.1815344916

				Observations		7		7						Observations		7		7

				Pearson Correlation		-0.093892518								Hypothesized Mean Difference		0

				Hypothesized Mean Difference		0								df		12

				df		6								t Stat		0.1515085395

				t Stat		0.1448829265								P(T<=t) one-tail		0.4410459312

				P(T<=t) one-tail		0.4447738222								t Critical one-tail		1.7822867449

				t Critical one-tail		1.9431809051								P(T<=t) two-tail		0.8820918623

				P(T<=t) two-tail		0.8895476443								t Critical two-tail		2.1788127924

				t Critical two-tail		2.4469136406

														t-Test: Two-Sample Assuming Unequal Variances

																		Natural mortality

																		Varroa/day

																		31.7.-5.9.

																		0.000

																		0.000

																		0.000

																		0.000

																		0.000

																		0.000

																		0.000

																		0






